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Foreword by Irina Bokova, 
Director-General of UNESCO

The World Network of Biosphere Reserves is a UNESCO flagship.

Numbering 563 sites in 110 countries across the world, these reserves stretch from terrestrial
to coastal and marine ecosystems, from mountain peaks to the ocean abysses. On this 40th
anniversary of the UNESCO Man and Biosphere Programme, this publication showcases the
unique role of biosphere reserves for sustainable development.

The concept and practice of biosphere reserves have evolved since 1976 when the first sites
were recognized. What were seen then as protected areas have become land and seascapes
dedicated to exploring the principles and practice of sustainable development. Biosphere
reserves are places today for people and nature to co-exist and to interact in ways that will
guide sustainability into the future.

The Madrid Action Plan for Biosphere Reserves 2008-2013 called for more information and
communication on the biosphere reserves. To this end, each biosphere reserve is presented here
in an information sheet that outlines its natural ecosystems, human presence and activities.
Information is provided also on the conservation, income generation and research and learning
activities that highlight the role of each reserve in promoting the sustainable development of
the surrounding region. As the International Co-ordinating Council of the Man and Biosphere
Programme prepares for the mid-term evaluation of the Madrid Action Plan, this book provides
new insight to the achievements and the limitations facing the World Network.

I wish to express deep gratitude to the Spanish Ministry for Environment and Marine and
Rural Affairs with its Autonomous Organisation for National Parks for its longstanding
support to the Man and Biosphere Programme. Without such backing from Member States,
the World Network would not have come as far as it has today.

The 2009 UNESCO General Conference underlined the importance of the Man and Biosphere
Programme and the World Network of Biosphere Reserves as platforms for learning about
sustainable development. Ten to twenty new sites join the Network every year. Many have
reviewed their status and made changes to their design and scope in order to meet the
sustainable development priorities of the regions in which they are located. New proposals
tend increasingly to be prepared by actors from within the nominated area that are deeply
committed to sustainability.



Within the framework of the UN Decade of Education for Sustainable Development (2005-
2014), I hope this publication will catalyse new case studies and research to develop
educational resources for practitioners and policy-makers. To support this process, the Man
and Biosphere Secretariat will update the publication every year, following the entry of new
sites into the World Network.
This publication performs a great service in opening up UNESCO’s World Network of
Biosphere Reserves for all to see and to learn. These are sites for sustainable development in
action. They hold important keys to our common future.

IRINA BOKOVA



The “Man and the Biosphere (MaB)” Programme was established by UNESCO in 1971, and so

in 2011 we are now celebrating its 40th anniversary. This year has also been declared

“International Year of Forests” by the United Nations. The basic objective of the MaB

Programme is to establish a new system of relationships between people and nature based

on the understanding that humans are not alien to the Biosphere but part of it. Today’s

World is the result of a millenary relationship between people and their surroundings,

however socioeconomic development must not imply degradation of the natural

environment and loss of biodiversity that places in jeopardy the very viability of the

development model. In this respect, the MaB Programme advocates the integration of social,

economic and environmental components in what has been called “sustainable

development.” 

The World Network of Biosphere Reserves is the largest network of protected areas in the

world, with a surface area of over five million square kilometres, approximately the

equivalent of half Europe. By 2010, 110 countries had declared a total of 563 biosphere

reserves on their territories. This network is very heterogeneous; some reserves are larger

than countries such as the United Kingdom or Italy. They range from tropical ecosystems to

deserts, high mountain ecosystems to wetlands, savannahs, etc. Practically all ecosystems and

all biogeographical regions are represented in this network. However, as stated before, it is

not only natural systems that have a prominent role in the reserves, the human factor, society

and its relationship with nature are considered as an essential part of biosphere reserves and

it is precisely this integrating approach that makes the concept different from other

protection classifications. 

In today’s world where global climate change and other problems are questioning our

development model, special emphasis must be placed on underscoring that biosphere

reserves are ideal territories in which to launch pilot experiments implementing the MaB

Programme’s sustainability model. In order to provide a framework for these ideas, concepts,

targets and actions, the world network relies on a basic tool, the Madrid Action Plan (2008-

2013). This document was adopted in Madrid during the Third World Congress on Biosphere

Reserves, establishing a route map to be followed by the World Network of Biosphere

Reserves in order to achieve recognition by 2013 of biosphere reserves as key areas devoted

to sustainable development in the twenty-first century.  

Foreword by Rosa Aguilar Rivero,
Minister of Environmental and Rural 
and Marine Affairs of Spain



In this context Spain, with forty designated biosphere reserves on its territory it is one of the
top countries in number of reserves  joinly with The United States, Russia and Mexico. Right
from the start of the MaB Programme, Spain has been one of the most active countries
within UNESCO, dedicating great efforts to the development of the MaB Programme. As
proof of this involvement mention can be made of the two World Congresses held in Spain in
1995 and 2008.  

Spain’s great involvement with the MaB Programme is also reflected in its support of the
IberoMaB Network, the network of MaB Committees and Focal Points in Ibero-America and
the Caribbean, of which it has been permanent secretariat since 1997. Likewise, it carries out
an important task supporting biosphere reserves in other parts of the world through the
Autonomous National Parks Body of the Ministry of the Environment and Rural and Marine
Areas’ International Cooperation Programme which, through UNESCO, has invested over five
million Euros between 2006 and 2010 to fund training and support projects in Ibero-
American, North-East African and South-East Asian biosphere reserves. 

The importance of the MaB Programme goes beyond simple conservation of cultures,
landscapes and species. This guide presents a description of the territories covered by these
biosphere reserves which are at the cutting edge of a scheme hoping to achieve, through the
commitment of nations and the efforts of thousands of people, a more liveable planet,
where conservation of biological and cultural diversity are the basis for a fairer and more
lasting social and economic development. 

ROSA AGUILAR RIVERO



◗ INTRODUCTION

UNESCO’S MAB PROGRAMME

UNESCO’S Man and the Biosphere (MaB) Programme, launched in the early seventies, is
aimed at developing the bases for sustainable use and conservation of biological diversity
and for the improvement of relationships between people and their environment.  

The MaB Programme promotes interdisciplinary research on natural and social sciences and
capacity building for natural resource management, in particular regarding biodiversity
conservation and sustainable use. Thus, MaB contributes not only to a better understanding
of the environment but also to a greater commitment with the development of policies
regarding the rational use of natural resources by science and scientists.

The MaB Programme also collaborates with other international organizations to promote
concrete results related with diverse aspects of sustainable development (Convention on
Biological Diversity, Ramsar Convention on joint and coordinated action for wetlands,
International Scientific Research Programme on Biodiversity).

During its 40 years of operation, the MaB Programme has centred its actions on the biosphere
reserve model. Presently, the priority aim of the MaB Programme is to promote operation of
individual Biosphere Reserves and, above all, to boost the World Network of Biosphere
Reserves. This Network is considered to be an efficient tool for the implementation of
conservation and sustainable resource use projects, development of scientific programmes
and  integrated natural resources management, through the application of the biosphere
reserve concept in the field.  

Biosphere Reserves

– Biosphere Reserves should fulfil three functions in a comprehensive manner: 

– Conservation of biological and cultural diversity; 

– Environmentally sustainable economic and socio-cultural development

Logistic support to research, monitoring, environmental education and training

– Every Biosphere Reserve should include appropriate zoning to fulfil these three
functions: 

– Core area(s), covered by legal protection guaranteeing the conservation function of its
most valuable or representative components and preservation of the environmental
services they provide. 

Introduction



– Buffer zone(s), where activities must be compatible with the conservation of the core area(s)
and contribute to research, education and conservation of traditional land use models.  

Transition area(s), where activities specifically aimed at promoting the development of local
populations take place in the framework of criteria and sustainable development strategies
and models and where most of the demonstration activities will take place.

The participation of local communities and land planning and management agents is of
particular importance in biosphere reserve operation.  

The essence of this model is that it must incorporate conservation and development and
contribute to network operation through participation, exchange, collaboration and
communication. The Network involves a working methodology in the biosphere reserves
enabling lessons learnt and knowledge to flow for the benefit of all members.  

The World Network of Biosphere Reserves 

The World Network of Biosphere Reserves includes territories from all over the world.  

The incorporation of new biosphere reserves into the World Network by UNESCO is a result
of a voluntary request made by the countries. Proposals must include certain requisites and
certain commitments ensuring fulfilment of biosphere reserve functions.  

Coordination among the Network’s member reserves takes place through regional or sub-
regional networks and thematic networks within an international context, without prejudice
to other networks within a regional context.  Mention can be made of ArabMaB (Arab
countries), AfriMaB (African countries), EABRN (East Asia), EuroMaB (Europe, Canada and the
United States), IberoMaB (Ibero-American, Portuguese and Spanish MaB National Committees
and Biosphere Reserves), and REDBIOS (a thematic network comprising biosphere reserves
from the East Atlantic and Macaronesian countries).  

Guidelines for biosphere reserves and the Network are established at meetings of the World
Network of Biosphere Reserves and subsequently adopted initially by the MaB Programme
and later by the UNESCO General Conference.

In March 1995, at the second world meeting of biosphere reserves held in Seville (Spain), the
biosphere reserve concept was further defined and strengthened, with the results set out in
the Seville Strategy and the Statutory Framework for the World Network of Biosphere
Reserves that are still valid today.  

In February 2008, during the III World Congress on Biosphere Reserves held in Madrid, the
Madrid Action Plan (MAP) was adopted, covering the period between 2008 and 2013. It
consists of a series of objectives and actions underscoring the need to use biosphere reserves
as demonstration sites offering efficacious answers to new challenges such as the loss of
traditional knowledge and cultural diversity, demography, the loss of arable land, climate
change, biodiversity and sustainable development.  The premise is that biosphere reserves are
sites that are able to mitigate and adapt to climate change, promote increased use of
renewable energies, and harness ecosystem services and products to enhance human
development and welfare.  

This publication contains basic information on the 563 biosphere reserves forming part of the
World Network in June 2010, nine of which are transboundary biosphere reserves.



►Benin

►Burkina Faso

►Cameroon

►Central AFrican Republic

►Congo

►Democratic Republic of the

Congo

►Ethiopia

►Gabon

►Ghana

►Guinea

►Guinea-Bissau

►Ivory Coast

►Kenya

►Madagascar

►Malawi

►Mali

►Mauritanius

►Niger

►Nigeria

►Rwanda

►Senegal

►South Africa

►Uganda

►United Republic of Tanzania

►Zimbabwe



Country Biosphere reserve
Year of

Pag.
creation

BENIN Pendjari 1986 12
BURKINA FASO Mare aux hippopotames 1987 13
CAMEROON Waza 1979 14

Benoué 1981 15
Dja 1981 16

CENTRAL AFRICAN REPUBLIC Basse-Lobaye 1977 17
Bamingui-Bangoran 1979 18

CONGO Odzala 1977 19
Dimonika 1988 20

DEMOCRATIC REPUBLIC OF THE CONGO Yangambi 1977 21
Luki 1979 22
Lufira 1982 23

ETHIOPIA Kafa 2010 24
Yayu Coffee Forest 2010 25

GABON Ipassa-Makokou 1983 26
GHANA Bia 1983 27
GUINEA Massif du Ziama 1980 28

Monts Nimba 1980 29
Badiar 2002 30
Haut Niger 2002 31

GUINEA-BISSAU Boloma-Bijagós 1996 32
IVORY COAST Taï 1977 33

Comoé 1983 34
KENYA Mount Kenya 1978 35

Mount Kulal 1978 36
Malindi-Watamu 1979 37
Kiunga 1980 38
Amboseli 1991 39
Mount Elgon 2003 40

MADAGASCAR Mananara Nord 1990 41
Sahamalaza-Iles Ramada 2001 42
Littoral de Toliara 2003 43

MALAWI Mount Mulanje 2000 44
Lake Chilwa Wetland 2006 45

MALI Boucle de Baoulé 1982 46
MAURITIUS Macchabee/Bel Ombre 1977 47
NIGER Aïr et Ténéré 1997 48
NIGERIA Omo 1977 49
RWANDA Volcans 1983 50
SENEGAL Delta du Saloum 1980 51

Niokolo-Koba 1981 52
Samba Dia 1981 53

SOUTH AFRICA Kogelberg 1998 54
Cape West Coast 2000 Extension 2003 55
Kruger to Canyons 2001 56
Waterberg 2001 57



Country Biosphere reserve
Year of

Pag.
creation

Cape Winelands 2007 58
Vhembe 2009 59

UGANDA Queen Elizabeth 1979 60
Mount Elgon 2005 61

UNITED REPUBLIC OF TANZANIA Lake Manyara 1981 62
Serengeti-Ngorongoro 1981 63
East Usambara 2000 64

ZIMBABWE Middle Zambezi 2010 65



Benin
Pendjari 

Declaration date : 30 June 1986 
Surface area : 480.000 ha 
Administrative division : (Atacora Province)  

Human activities : 

Agriculture 
Small-scale animal husbandry 
Fishing

Ecological characteristics : 

The Pendjari Biosphere Reserve covers a diversity of plant 
formations such as grassy, shrubby, woodland and forested 
savannahs, as well as open forests and gallery forests. 
These formations provide a varied habitat to the many spe-
cies of fauna.  Most of the large mammals living in this 
part of West Africa are to be found in the reserve.  
Lions, elephants and buffalos are quite easy to see. Leop-
ards are to be found but are harder to observe. Other spe-
cies are the cheetah and the African wild dog.  The reserve 
is also home to some ten species of antelopes, among them 
the topi and the sable antelope and other species including 
the hippopotamus. In addition to these mammal popula-
tions, the reserve hosts over 460 species of birds. The Nile 
crocodile is also to be found in the reserve.    

Contact information : 

M. Djafarou Ali TIOMOKO 
Directeur de la Réserve de Biosphère de la Pendjari  
BP : 32. Tanguiéta - Benin 
Tel. /Fax.: (229)23 83 00 65 pendjari@gmx.net  

Protection classification : 

On a national level: 
National park and hunting areas 

© Pendjari BR 

© Pendjari BR 
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 Central African Republic 
  Bamingui-Bangoran 

Declaration date : 1979 
Surface area : 1.622.000 ha 
Administrative division : Sous Préfecture de Bamingui 

Human activities : 

Hunting 
Fishing
Subsistence Agriculture  
Transhumance 
Gathering  

Ecological characteristics: 

Shrubby savannah and woodland savannah 
Grassland savannah 
Dry forest alternating with Kaga 
Mining camps 

Contact information : 

Georges N’Gasse 
B.P. 830 Bangui (CAR) 
Tel. : +236 70 025434/75046352 
E-mail : g.ngasse@yahoo.fr 

Protection classification : 

Comprehensive reserve 
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Congo
Odzala

Declaration date: 1977 
Surface area: 110.000 ha 
Administrative division: Parc national d’Odzala 

Human activities:  

The biosphere reserve, which is also designated as national 
park, is not populated. However, three different ethnic 
groups (Mboko, Bakota and Mongombo) live contiguous 
to the area. Their main activities are traditional subsistence 
agriculture (manioc, corn), horticulture (bananas, sugar 
cane, etc.) and limited livestock raising. 

Ecological characteristics:  

Located in the north-west of the Republic of Congo and 
about 30 km east of the Gabon border, the Odzala Bios-
phere Reserve comprises an undulating plateau with the 
Blue Water Lake Moba and many natural saltpans. Odzala 
is characterized by a rich variety of habitats, including pri-
mary rain forest with a closed canopy (e.g. with Entandro-
phragma utile, E. candollei and E. cylindricum) and open 
understorey layer, forests dominated by dense formations 
of Marantaceae, forest clearings and savannas on the hill-
tops (e.g. with Hymenocardia acida, Annona arenaria or 
Hyparrhenia diplandra). Typical forest fauna includes 
leopard (Panthera pardus) the lion (P. leo), the spotted 
hyena (Crocuta crocuta), elephant (Loxodonta africana), 
the dwarf buffalo (Syncerus caffer nanus) and the great 
forest hog (Hylochoerus meinertzhageni).

Contact information: 
Parc National d'Odzala 
B.P. 2153 
 BRAZZAVILLE 
Congo 

* Details found on this information sheet are derived directly from the UNESCO website and are not a communication from the biosphere reserve.
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Congo
Dimonika

Declaration date: 1988 
Surface area: 136.000 ha 
Administrative division: Réserve de la biosphère de Di-
monika 

Human activities:  

Compared to other rural areas of Congo, the Mayombe 
Mountains are densely populated. Many migrants from 
neighbouring regions, Angola and the Democratic Repu-
blic of Congo have settled within the biosphere reserve 
(19,000 inhabitants in the Sous-prefécture de M’Vouti in 
1984). Their main activities are subsistence agriculture, 
hunting, fishing and gold extraction. The “Mayombe Pro-
ject” aimed at improving the communication between local 
stakeholders, managers and scientists. In 1991, a survey 
was issued to determine perceptions and expectations of 
the biosphere reserve inhabitants. Research has been car-
ried out on the impact of gold extraction on the biosphere 
reserve. 

Ecological characteristics:  

Dimonika Biosphere Reserve is located in the central 
Mayombe Mountain chain about 50 km from the Atlantic 
Coast. The Mayombe has a hot, humid climate, combining 
tropical and oceanic traits. A lowland guineo-congolese 
rainforest dominates the biosphere reserve together with 
savanna vegetation. The area is in the transition zone bet-
ween semi-deciduous and evergreen forest. Of special 
scientific interest are various types of forest communities 
recolonising old areas of forest exploitation. The fauna 
within the biosphere reserve is divers and varied.  

Contact information: 

Ministère de la Recherche Scientifique des Eaux et Forêts 
POINTE-NOIRE 
Congo  

* Details found on this information sheet are derived directly from the UNESCO website and are not a communication from the biosphere reserve.
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Ethiopia
Kafa

Declaration date: 2010
Surface area: 760.144.1 ha 
Administrative division:
Kafa Zone Administration, in association with Chena 
Woreda,  Decha Woreda, Gimbo, Woreda, Gewata 
Woreda, Adiyo Woreda, Bita Woreda, Bonga Town Ad-
ministration Guanica  

Human activities:  

The Biosphere Reserve includes the East Afromontane 
Biodiversity Hotspot and other endemic agricultural crops 
such as Ensete ventricosum and Eragrostis tef, and a cul-
tural and linguistic identity quite distinct from the rest of 
Africa. Furthermore, it includes a unique coffee culture 
that is deeply engrained in the Ethiopian economy and 
history. The area includes an array of rural settlements, 
traditional land-use patterns and sites of cultural and natu-
ral significance, which are home to approximately 608 227 
people. 
Main economic activities in the area are dominated by ag-
riculture that contributes approximately 41% to the GDP, 
80% of exports and 80% of the labour force. Other sectors 
include services and tourism, manufacturing and trade. 
Agriculture forms the backbone of the economy with most 
of the 
other sectors (i.e. trade and tourism) being dependent on its 
strong backward and forward linkages. 

The key management focal areas of the Biosphere Reserve 
include: 
- coordination of conservation initiatives with the focus on 
the protection of the endemic and global important genetic 
resources of Coffea arabica and its associated ecosystems; 
- provision of a sustained flow of high-quality water to 
adjoining regions; and the 
- promotion of sustainable development in order to allevi-
ate poverty and inequality. 

Ecological characteristics:  

The Kafa Biosphere Reserve is located in the Kafa Zone of 
Ethiopia approximately 460 km southwest of Addis Abba. 
The Bonga National Forest Priority Area (NFPA) partly 
forms the southern boundary of the Biosphere Reserve, 
whilst the eastern boundary follows the Adiyo Woreda 
with the Gojeb River and Gewata-Yeba (Boginda) NFPA 
forming the northern boundary. 
The Saylem Woreda forms the northern part of the Bio-
sphere Reserve and the western boundary constitutes the 
Gesha NFPA. The Kafa Zone contains more than 50% of 
the remaining montane forests in Ethiopia and it is the cen-
tre of origin and genetic diversity of wild Coffea arabica.

Contact information: 

National Biosphere Reserve Advisor, GTZ-SLM/PPP Cof-
fee Project 
PO Box 12631 
Addis Ababa 
Ethiopia
Tel +251 11 5548960 / 61 / 62-65  
Fax: +251(0)11-5540767 
Email sisay.nune@gtz.de;nune.sisay@gmail.com 
www.kafa-biospher.com 

* Details found on this information sheet are derived directly from the UNESCO website and are not a communication from the biosphere reserve.
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Ethiopia
Yayu Coffee Forest 

Declaration date: 2010
Surface area: 167.021ha 
Administrative division:
Oromiya National Regional State, Oromiya Forestry and 
Wildlife Enterprise, Illubabor Branch,  Illubabor Zone 
Land and Environmental Protection, Six Districts Admini-
stration, Oromiya Bureau of Land and Environmental Pro-
tection, Oromiya Forestry and Wildlife Enterprise, 
Oromiya Bureau of Agriculture and Rural Development 
and Ministry of Science and Technology 

Human activities:  

The transition area is found adjacent to the buffer zone and 
it is composed of agricultural land, wetland, grassland, 
settlement area and fragments of forest land. All the man-
agement units (core, buffer, transition) in the proposed 
biosphere reserve are contiguous; but there are five core 
areas. About 154, 300 permanent residents live in the bio-
sphere reserve and mainly rely on agriculture. The designa-
tion as a biosphere reserve is expected to enhance ecologi-
cally sound and traditional agriculture, to foster ecotourism 
and to create new jobs in small businesses such as coffee, 
bee-keeping, spices and horticulture activities. Within the 
biosphere reserve framework, local communities are famil-
iarized with the wise use of natural resources and sustain-
able development techniques, and the implementation of 
conservation projects. Currently, two projects funded by 
the German  Federal Agency for Conservation and German 
Federal Ministry of Education and Research  are being 
implemented in the proposed biosphere reserve: Conserva-
tion and use of the wild populations of Coffea arabica in 
the montane rainforests of Ethiopia and Public awareness 
and environmental education project. 

Ecological characteristics:  

The Yayu Coffee Forest Biosphere Reserve is situated in 
southwestern Ethiopia. The area plays a key role in the 
conservation of natural and cultural landscapes. The bio-
sphere reserve includes Eastern Afromontane Biodiversity 
Hotspot and Important Bird Areas of international signifi-
cance and one of the last remaining montane rainforest 
fragments with wild Coffea arabica populations in the 
world. The area is also of cultural and historical signifi-
cance since it possesses many archaeological sites, ritual 
sites, caves and waterfalls. The core areas and buffer zone 
are considered as one of the Regional Forest Priority Areas 
(or Forest Conservation Area) and Forest Coffee conserva-
tion Site. 

Contact information: 

Dr. Tadesse Woldemariam Gole 
P. O. Box 28513,  
Addis Ababa,  
Ethiopia
Tel : 
Email  
Www.ecff.org.et 
Www.coffee.uni-bonn.de 
Www.cofis.info  

* Details found on this information sheet are derived directly from the UNESCO website and are not a communication from the biosphere reserve.

Agricultural landscape 
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Gabon
Ipassa-Makokou 

Declaration date: 1983 
Surface area: 15.000 ha 
Administrative division: Ministère des Eaux et des Forêts 

Human activities:

No people are living within the biosphere reserve. Howe-
ver, many villages are located along the southern bank of 
the Ivindo River. The main human activities include tradi-
tional agriculture, stock raising and the use of forest re-
sources. The core area is exceptionally well studied since 
long-term monitoring plots have been set up in 1963. 
There is a functioning research station in the area. Studies 
have also been carried out on agroforestry. 

Ecological characteristics:  

Situated along the banks of the Ivindo River, Ipassa-
Makokou Biosphere Reserve represents an example of the 
dense tropical rainforest of the Congo-Guinean phytogeo-
graphic region. The biosphere reserve is Gabon’s only area 
where no forest exploitation takes place thus the core area 
is in a relatively pristine state. Within the 15,000 hectares 
of the biosphere reserve, more than 2,000 plant species and 
600 species of mammals, reptiles, fish, amphibians and 
birds have been recorded. Among the most threatened 
plant species are Ardisia belingensis and Rhaptopetalum 
belingensis.

* Details found on this information sheet are derived directly from the UNESCO website and are not a communication from the biosphere reserve.

Contact information:  
Alain Mougougou 
Gabon    
Tel.: (241) 07 38 07 00 
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Ghana
Bia

Declaration date: 1983 
Surface area: 7.770 ha 
Administrative division: Juaboso and Bia Districts in 
the Western Region in Ghana 

Human activities:

- Snail picking in the Park 
- Research activities 
- A number of walking trails and roads lead into the re-
serves on which tourist can appreciate the beauty of the 
forest, the birds, forest elephants and other wild animals 
- The site is surrounded by mixed farms, (cocoa, plantain, 
rearing of domestic animals). 

Ecological characteristics: 

The Bia National Park and 
Bia Resource Reserve cons-
titute the twin conservation 
area and represents the best 
example of transitional 
zone between moist-
evergreen and moist semi-
deciduous forest types. The 
area is dominated by Celtis-
Triplochiton associations, 
Teighemella heckelii and 
Entadrophragma angolense. The National Park is almost a 
virgin forest with almost no human interference (apart 
from snail picking). It is only pristine rainforest and the 
finest example of its type remaining in Ghana today. Ho-
wever, the Resource Reserve has been opened up due to 
the past logging at the area and regeneration is taking 
place. Annual average precipitation is in the range 1,500-
1,700 mm. Sixty-one species of mammals have been recor-
ded. These include 9 primates amongst which are the 
Black and White Colobus, the Oilve Colobus monkeys and 
chimpanzees; the area is one of the few areas in the coun-
try known to support the chimpanzees. The forest elephant 
and the highly threatened bongo are present. Over 200 spe-
cies of birds have been recorded; they include the interna-
tionally endangered white-breasted guinea fowl. The forest 
is actually very rich with biodiversity. 

Contact information: 

RICHARD OFORI-AMANFO,  
BIA CONSERVATION AREA, 
BOX 171,  
SEFWI-WIAWSO, W/R,  
GHANA  
(+233-243320704)  
E-mail: roamanfo@yahoo.co.uk  

Protection classifications: 

A National Park and A Resource Reserve forming a 
Conservation Area. 

© Bia BR 

© Bia BR 
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Guinea
Badiar

Declaration date : 16 December 2002 
Surface area : 284.300 ha 
Administrative division: Région Naturelle: Moyenne 
Guinée. Région Administrative Boké, Préfecture: de 
Koundara CRD: Sambailo  

Human activities:

Agriculture 
Fishing
Hunting 
Livestock raising 

Ecological characteristics : 

Main ecosystems: the reserve is a mosaic of 7 types of 
plain vegetation: plateaux, hills, grassland and shrubland 
savannahs, woodland savannahs, open forests, gallery for-
ests, swampy grasslands. The Biosphere is a refuge for 
some 80 species of mammals, 330 species of birds, rep-
tiles, fish, etc.   
In the national and regional context, the aim of the Badiar 
N’Dama is to contribute to:  

the struggle against desertification; 
the conservation of the balance of the major Sudano-
Sahelien  rivers, particularly of the Gambie and 
Corubal rivers and their high watersheds;  
the conservation of ecosystems representing the Gui-
nean Mosaic forest-savannah  corresponding to the 
Guinea-Congo/Sudan Regional Transition described 
by White (UNESCO, 1983); 
the conservation of the biological and cultural diver-
sity of the region; 
the sustainable development of the region. 

Contact information : 

Direction Technique : Direction Nationale de la Diversité 
Biologique et des Aires Protégées   (DNDBAP)  
Réserve de Biosphère du Badiar 
Tel.: 60- 27- 65 08 / 64 02-55-86 

Protection classification :  

On a national level :  
Natural managed reserve, designated Parc National du 
Badiar following ordinance no 124/PRG/SGG /of 30 May 
1985 . 
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Malawi
Lake Chilwa Wetland 

Declaration date: 2006
Surface area: 614.181.75 ha 
Administrative division:
The Three District Assemblies of Phalombe, Machinga and 
Zomba. 

Human activities:  

The lake Chilwa basin has a population estimated at 
916,447 (Zomba 540,428; Phalombe 231,448; Machinga 
144,571). About 77,000 live in the wetland itself. Yao is 
the dominant tribal group around the Lake Chilwa Wet-
land. Other tribal groups include: Sena, Lomwe, Chewa 
and Nyanja. All these tribes have brought their steadfast 
practice of initiation ceremonies and Manganje dances 
during school holidays. One conspicuous cultural impact 
of the Sena in the area is the introduction of Lobola 
(dowry) in the marriage.  
Human settlements in the area are predominantly scattered. 
The dispersion of human settlements is greatly influenced 
by the extent of floods during the wet season. There is an 
obvious element of impermanence in settlement distribu-
tion, particularly in areas most affected by lake level fluc-
tuations.  
Economically, the wetland supports a vibrant small scale 
fishing industry, which at peak levels supports 6,000 fish-
ermen. The fishery is valued at USD 17 million. Waterfowl 
are also trapped or shot and sold for food. Communities in 
the wetland are heavily dependent on natural resources for 
survival. When Lake Chilwa and its associated wetlands 
dried up completely in 1995 there was much suffering in 
the area and this dramatic event demonstrated how impor-
tant the lake is to the riparian people.  

Ecological characteristics:  

Lake Chilwa wetland is located in the southern region of 
Malawi and borders with Mozambique to the East. Major 
topographic areas, including the catchment, are: the Chilwa 
plains, the open lake waters and mountainous areas 
(Zomba and Mulanje mountains and Chikala and Michesi 
hills). The lake is mainly underlain by lacustrine and allu-
vial deposits and is without an outlet. It has an area of 
2400km2; its wetland is approximately 40 km from east to 
west and 60 km from north to south.  

Contact information: 

Chairman, Malawi MAB National Committee 
PO Box 280  
Zomba 
Malawi 
Tel: + 265 1 524 222; +265 9 912 084   
Fax: +265 1 524 046 
Email: biology@chanco.unima.mw 
esambo@chanco.unima.mw    

* Details found on this information sheet are derived directly from the UNESCO website and are not a communication from the biosphere reserve.

45

mailto:biology@chanco.unima.mw
mailto:esambo@chanco.unima.mw


 ���	
���-#���������#��

��������	
�����������
����������������7����������
��	�	�����	��� 	�	�	
��� <(�	������ ��	!� E������$� ��� $��
���!$���������$��)<�E��+�

���������	�	�	�����
�
T�	����� �����!� �	��(�� $���� ��� ���� �	��3� �������	
�>�*�$���
%�	*�$����.�$��*��������#,�	��)-�	#�	�+�������	�����#����
����$������.��	�������������@���)-����	�+��9�(����������
������������,��0���������������7������(��($��$�����������
,���(��	�� 	���	��� )���+�� /��� $���� ������ ��� ,�� ����� -�	�
(����	�$��#����������	�����	���������	
������������-�	���	� 
!�$��	����	�������������	�����(��������������$�!�$�	���-�$$�
!������������

��
�
�	�������������	��	�����
�
/����,���(��	��	���	����������������������8����&-	�!���%� 
������� �((	�'�#���$
� ���� *#� ��	��0���� �-� ��#�*�� ���
0����	�� .�$��� /��� �	��� )������� ��!��	��+� 0��!�� ��� �$���
�����������������������$�(�	*�!�#(	������0��,������	�(��!�
@����3�����%����� :�������@�������������������������%��� 
$����@�������������	����%�	�,�����������#�������,
� �&
#�������((���!������������J��,�	$�������������0���$�������
���������������$������	����-	������,
�������	���	����-�	�����
8��$�����������������������������0����$
�-�0��������-��� 
�	�����������������������������	��������--�	����-	�#��--�!���
�-��	�������<���#�F�	���	����������������������$���!$��	����
-�	� ��	�!�$��	�$� ����� /��� �	��� ����� ��� ��((�	��#��
� $�	���
#�##�$�(�(�$����������0���	�����
������,���������������
�����������
�(	����	��-	�#�������������!�#(��������-	�#�
$������!*��J�����������$������!*�(�(�$������0�������#�����
������7���@�,�������7��7�������(������������

�
������	��
����	
����
�
���	�#��E�������
9�	�!���	����	!�E������$��������	������$������(�G	�� ����!$���������$��
�������7����#�*���.�$���
/�$�3�)���+������2���
C #��$3��������D
�����-	�

������������������
��������������
������������������������������
������ !�"�#�����������������������������������
��#���
�����������$��

46



 ��������	
��--	����.��#�/�����

��������	
������������
����������������7�2����
��	�	�����	��� 	�	�	
���E������$���	*�����"����	�������
%�	��!��

���������	�	�	�����
�
E�� (��($�� $���� ��� ���� ,���(��	�� 	���	���� ��0���	�� �,����
7������� ���	����� �(���� �����$$
� ����	� ��$���
�� ��� ���� �	���
)����+�� 8������ ���� �������$� (�	*� ��� ��-�	#������ !����	�
	������(�,$�!��0�	����������(	�����������	��#����$����!� 
����� ��	������'��,�������� ��$*��������#���	���1�	���	#�	���
����	��#����$����!������ ���!�		�������� ���$�!�$��!���$��,
�
����E������$���	*������"����	�������%�	��!���

��
�
�	�������������	��	�����
�
/����,���(��	��	���	���� $�!��������.��	�������������J������
<!����� ��� �#(�	����� -�	� ���� !����	������� �-� ���� $���� 	�# 
�������-�������$����6�����#�!������������������	�(�!�$����	 
�	���� -�	����� &,���� �7S� �-� .��	������ -$�	�� ���� -����� ���
����#�!� ��� ���� ��$����� ,���0���� ���� ����������-� �$���� �(� 
!�����������������������	�������������	��*��������(�	���-�����
�$�!*� ����	� :�	���� E������$� ��	*�� ���� ,���(��	�� 	���	���
-����	�� ��� ����� !����	������� ��	����� ��#��� ����	��������
)�����0��������-��'���!��(�!������	�((�������	���!���#�!� 
4���+� ���� �'� ����� !����	������� ��!�� ��� ($���� (	�(��������
����!�(�����,	��������-�,�	����
�
.�	��$����� !��	�!��	�@��� ,
� A
!�(����#� �((��� ���������
�((��� %(�����#� �((�� ��!�L� ���$�((��;��
$�!�� ������ 0����
&���$��� ��#�!�	
���� "�--��� �((��� �$�!���#� ���������#�
��!�L� �	�(�!�$� ���	�	���� -�	���� ��#������� ,
� .
	��!�����
��,��!���� ���� %�(���!���� ��!$������ %���	�'
$��� �	���� 
-$�	�#�� <!����� !�(�$�	���� /�#,��	����� ���,�	�� ��!�L� #�� 
�$������� -�	����!�#(�����#���$
��-�A�,��	�����������$�� 
!���.�#���(��(����$�	�������9���(
	����((��

�
������	��
����	
����
�
E������$���	*������"����	�������%�	��!��
��������.��	������
/�$�3�)���+�252������
1�'3�)���+�257���2�
C #��$3��(!���	D�������#��

������������������
��������������
������������������������������
������ !�"�#�����������������������������������
��#���
�����������$��

47



#����	
(&����%������

��������	
������������
���������������2�2����������
��	�	�����	��� 	�	�	
���9�	�!�����1������W!���������!� 
!�$��	�� )91��+��.�����G	�� ��� $6�
�	��$�4��� ��� ��� $6C��� 
	����#����

���������	�	�	�����
�
9�(������� ��� ���� �������� �(� ��� ������� ����,������� $����
0������ ���� ,���(��	�� 	���	��� ,�����	���� )����+�� 0��� �	��
��(������� ��� !�#�$� ���� ����� 	�������� ��	�!�$��	��� �#�$$�
,���������� ���� �����!	�-����� �$����	���� �-� �	!����$���!�$�
������ ,
� ���	����� ���� (��!����� �	�� �0�� �-� ���� #���� (	� 
,$�#�� ����,���(��	�� 	���	��� ��� -�!���� ����
��.�����#����
��	�!��	���� ����$�(#���� (	�F�!��� ���� (�	��!�(������#�!�� 
���#�� -�	� $�!�$� (��($�� ����� ,���� ����$�(��� ��	���� ����
K�	�F������"����	�������������:�����������������	!���E� 
��	�$$��������$��/���	�6�)�� ����+�0��!��0���!�		��������
0������((�	��-	�#�����%0��������9����������	�#���������
����JI"E��

��
�
�	�������������	��	�����
�
&[	����/���	������(��	������	���!���	���2�#�$$������!�� 
	������������	����-�E���	�� �������&����@�	�������-������	���
%���	���	�������/�����	�����������-������	�����@������������
!����	
����������!�#(�������0������	�(��!�	��������&[	����
�� #����������� #����-� #���� �-� !	
���$$���� ���� ��$!���!�
	�!*������0��������-�����-�	����	����0����#���$0�	*����,
�
��	$
� #��*����� /���	�� ��� #���� �(� �-� 4����	��	
� ������
)-���� �$$����#��� ���! ���(��� ������ �-� ���$���� �	����� ����
#������ ����������+��%���	�$� �(�!���� �-� (	�#������ ��!�� ���
�$����,�,����))�������#��+��(�����#��*�
�)����
���#���
�����+�� "�(�� 9������ ))������� ��������+� ���� !�	����	���
)!�	�!�$�� �
���+� �	�� 	�$�!�� (�(�$������� �-� ���� �	��� 0��!��
����� -	�#� ���� ��#��� (�	���� �-� ���� ��$�!���� �	��� <���	�
�(�!�����	�������(	�!�	����������������������$�0�(�(�$������
��#,�	��� ��!�� ��� A���	6�� ��@�$$�� )%�0����� ��������+��
9�#����@�$$��)%�0���������+������'��������	�!���/���-$�	��
!�#(	������,�������������	�($������/����	�������$���	���0 
����-�	� ������#�	�����	!����$���!�$�����(	� �����	�!��������
0���� 	�!*� ���	������� ����!������ �-� ��!����� ��#��� ����$� 
#�����

�
������	��
����	
����
%�
���%�
����
9�	�!��������$��1���������$���W!���������$�����!�!�$��	��)91��+�
.�����G	�����$6�
�	��$�4�������$6C���	����#����������$��A�����"���	��$��9���	��-�!������
E��#�
��E���	�
/�$�3�)���+����2��5�� �)���+����������
1�'3�)���+�������2� �)���+�������5�
C #��$3�-����D���������� ��!�(#��(D����������

������������������
��������������
������������������������������
������ !�"�#�����������������������������������
��#���
�����������$��

48



#������	
/���

��������	
������������
������������������7������
��	�	�����	���	�	�	
���JF�,���	����!���<����%��������������

���������	�	�	����
�
&,����5�����(��($��$����0����������,���(��	��	���	���,��� 
��	���� )���+�� /���	�#�F�	� �!���#�!� �!��������� �	�� ��*����
($�!�� ��� ���� �	��������� �	��3� ��#,�	� �'($���������� -��$0����
��	���������!�$����������-��	�,$��!	�(�������,$�������($���� 
������ �-� ����������� ���� �'���!� �	��� �(�!����� �������� ����
-��������A�����-�,������	���
��������$��	�������	������#����
��	������������,���(��	��	���	����/��	���	������	�$�	����	!��
(	��	�##��� ��� ($�!�� ��!�� ��� !$�#���!� #����	�#����� ����
���$� !������� 0���� ��--�	���� $���� ���� (	�!��!���� ,�� 
(	���!�����
� ��������� ���� �����������*��0$���������(	�! 
��������������������-����������0�$$�����������$���������-���� 
��#,�	�-�	����(	���!�����

��
�
�	�������������	��	����
�
/����,���(��	��	���	����������������,������7�*#���	�� �����
�-� A����� ��� ���� ������ �-� E���	���� .�F�	� ��,������ �	�� �	
�
���	�	���� #�'��� ��!������� -�	����� ��� ���� ��	��� ���� 0���
���	�	���� -�	����� ��� ���� ������� ��0���	�� ($���������� ����
��	�!�$��	�$� $����!����$���,��-������.����($���� �(�!�����-�
�����	����	�� -�	� ������!��9���(
	����((���9	�!�����#������
>��
�� ���	������ ���� "�	���� #�$$������ &��#�$� �(�!���� �� 
!$���������	���!����	�)/�	
���#
���0����	�����+������(�� 
��$��� ).����� ���	���!�
$�+�� ���� �	��� �
�	�'� )9���	��
	�'�
�	,�	��+����������$�(�����)A�'�������!
!$����+���
�
T���������3�.�'���.�������#� ���	�	����	���-�	�����
"$�#���3�1�$$��0������/	�(�!�$�0��������	
�!$�#����!��	�! 
��	�@���,
� �0��(��*�� ��(�	�����,
��� 	�$�����$
� $���� ��#���
(�	��������$$
� ��� ����#����� �-�&�������&����$� 	���-�$$� ���
�,���� ����##L���$������ ��#����
� �-� �S�V� �7SL�.����
���	$
�#���#�#���#(�	���	���������"����#����#�'�#�#�
�-����7��"��
%��$3� 1�		�������� /	�(�!�$L� <'�!� /	�(���$��� `� �����!�
(�$����$��L������$
�$��!������ �

�
������	��
����	
���
�
1�	���	
������	!��J����������-�E���	������	�!�������.��
���7�72��J,������E���	����
C #��$3���$�#��,���F��D
�����!�#�

��
����	
�������	�	���	
����
�
1���	�$�:���	�#����.������3�%�	�!��E���	������	����<� 
$
���� ����	�!������!�����-�!�������������!���	�$$���!�$$�! 
������-�	�(	���!�����	����	!��#���	��$���	���$$�0����

49



�"��!�	
0�#-����

��������	
�����������
�����������������7������
��	�	�����	���	�	�	
���<--�!���0����������/��	��#�����
������	!��E�������'�

���������	�	�	�����
�
��!������-�����(�$���!�$������!���#�!���������������0������
����,���(��	��	���	���-�!�������	��(	�,$�#�����������!	�� 
�����(�(�$������(	����	������(���	�
��C'(���������	�!�$�� 
	�$� �	����� (��!����� �-� ��	�$$���� �$$���$� 0���� ���� ,�#,���
!��������������	�	�@����!������������	�������������!��
���#��

��
�
�	�������������	��	�����
�
T�$!��������(��	������	��� ��� $�!������,�����7�*#���	�� 
0���� �-� ���� ��0�� �-� �������	�� ��� ���� T�	����� .����-� ���
��	�� 0�����0������"���	��������	����-��,����7�������! 
��	����������(�	���-�����T�$!������E������$���	*��������!���� 
�������������T�	�����E������$���	*��������9�#�!	���!��� 
(�,$�!� �-� "����� ���� :�	�$$�� :�#�� ����	��� ��� I�������
/����	������*��0��-�	�����#����������	�$$��):�	�$$��,�	������
,�	�����+�(�(�$�������/���	������!���������$�����!������$ 
!���!� (��*��0��!�� -�	#� � ����0���	����� ,��0���� ����E�$��
��������"���������	��
���#���J���$���	�(	�����������#(�	 
�����0���	�!��!�#�����	��� -�	� ���� ��		����������	�!�$��	�$�
$������T������������	����!������	�,$
����� ���,����$��������
!�������0�����������	����/���$�0�	�#��������-�	�������#�� 
�$
� ����� -�	� ��	�!�$��	��� J��#�	�� �$������� (�	���� ���	�� �	��
E��,��������� ,�#,��� )&	������	��� �$(���+� ���� ������� 
�
(�	�!�#�-�	��������0�$$�����	���$���������#����0���

�
������	��
����	
����
�
��������"�����$�����#,��
9�	�!�	�!��:���	�$�����$H<--�!���0����������/��	��#�����������	!��E�������'�)<�/�E+�
�������7�
>���$����0�����
/�$�3�)�7�+��57��2� �)�7�+��57��7��	������5�
1�'3�)�7�+��57����
C #��$3�	������	0�������	��#D	0������!�#�

������������������
��������������
������������������������������
������ !�"�#�����������������������������������
��#���
�����������$��

50



Senegal
Delta du Saloum 

Declaration date: 1980 
Surface area: 180.000 ha 
Administrative division: Delta du Saloum La Direction 
des Parcs Nationaux 

Human activities:

Grassroot village associations play a critical role in man-
grove restoration programmes, including the establishment 
of nurseries and setting up of reforestation plots. Village 
community organizations also have a key function in com-
bining traditional and modern practices in fisheries or to 
set up ‘eco-guards’. In cooperation with the Direction des 
Parcs Nationaux, the IUCN regional office based in Dakar 
is working with the local communities and with national 
agencies and students of the University of Dakar on an 
integrated management plan for the Delta du Saloum Bios-
phere Reserve. This exercise is financed by the Dutch Em-
bassy in Dakar, Senegal. 

Ecological characteristics:  

This biosphere reserve and national park is situated in the 
Delta of the seasonal Sine and Saloum rivers about 150 km 
south-east of Dakar. The biosphere reserve comprises 
72,000 hectares marine areas, 23,000 hectares of flooded 
areas, and 85,000 hectares of terrestrial islands. Mangroves 
are dominant, but sand dunes, open forest on sandy soils, 
coastal waters and sand islands also characterize the area. 
The mangrove is principally made up of four species: Rhi-
zophora racemosa, R. mangle, R. harrisonii and Avicennia 
nitida. There is a permanent threat to the mangroves by 
extension of rice culture and forest exploitation in the Fa-
thala area. Other impacts on the environment include fires 
in the forest zone, excessive fishing, destruction of bird 
colonies and conflicts with industrial and agricultural deve-
lopment. 

Estuarine habitat including banks of intertidal sand and 
mud flats thick; mangrove dominated by Rhizophora race-
mosa, R. mangle, R. harrisonii and Avicennia nitida; open 
flat areas ("tanns"); islands with halophile species such as 
Sesuvium portulacastrum, Philoxerus vermicularis and 
Paspalum vaginatum; dry forest; sand dunes; birds land: 
site of water breeding colonies of migratory water birds 
including over 30 000 pairs of ROYAL TERN (Sterna 
maxima). 

Contact information:  

Moustapha Mbaye 
Commandant, Conservateur de la RB du 
Delta du Saloum 
Direction des Parcs Nationaux, BP : 5135 
Dakar-Fann, Senegal  
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South Africa 
Vhembe 

Declaration date: 2009 
Surface area: 30.701 ha 
Administrative division:
Limpopo Provincial Government, Polokwane 

Human activities: 

Vhembe Biosphere Reserve is a favourite destination for 
eco-tourism, cultural tourism and related activities such as 
hunting amongst both the local and international visitors. 
The area has a relatively large and rapidly growing human 
population with a high unemployment rate contributing to 
severe negative impact on natural resources, which are 
harvested unsustainably. 
Within the VBR there are a large number of private game 
farms and agricultural farms creating an ideal opportunity 
for the unleashing the economic potential of the estab-
lished VBR. The biosphere reserve will promote an inte-
grated approach to sustainable development, ensuring that 
essential ecosystem services are maintained, education is 
improved, human development and wealth creation are 
stimulated through better communication and training 
while conserving the unique ecosystems, species and cul-
tural resources of the region. 

Ecological characteristics: 

The VBR include three biomes, namely savanna, grass-
land, and forest, four bioregions and twenty three different 
vegetation types or biotopes. Eight of these biotopes are 
endemic to South Africa. The area is also a bio-
geographical node, comprising of the Kalahari, Lowveld 
bioregions having temperate, tropical climatic conditions. 
This creates zones of ecologically important interactions, 
which need to be protected to ensure conservation viabil-
ity.
The South African National Spatial Biodiversity Assess-
ment (NSBA) has included the Blouberg and Soutpansberg 
complex as one of its nine priority areas for conservation 
action based on a combined analysis of species, ecosys-
tems and ecological processes. The same area is also listed 
by Van Wyk and Smith (2001) as a hotspot of South Afri-
can biodiversity and endemism. 
Lake Fundudzi in the Soutpansberg Mountains is the only 
natural inland lake in Southern Africa. Several wetlands in 
the same mountain range contain peat which harbors infor-
mation going back 12 000 years BP (before present). 

The VBR includes the northern part of the Kruger National 
Park, the Mapungubwe National Park and World heritage 
site, several Provincial Nature Reserves, two recognized 
centers of biodiversity and endemism (the Soutpansberg 
and Blouberg) and the Makgabeng Plateau with more than 
1000 rock art sites. 

Contact information: 

Jerzy Kruszelnicki / Grzegorz Wagner 
Mazurski Park Krajobrazowy 
Kruty11-712 Stare Kiebonki. Poland 
Tel:  (48.89) 742 1405 
Email: mpkraj@box43.gnet.pl 
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Zimbabwe
Middle Zambezi

Declaration date: 2010
Surface area: 2.879.300 ha 
Administrative division:
Parks and Wildlife Management Authority 

Human activities:  

The total human population is about 40600 habitants, with 
the major population in the urban area in the Biosphere 
Reserve and the CAMPFIRE buffer zones. The core zones 
have only Park staff people, while the safari areas contain 
at any time, less than 50 people, comprising mainly sport 
hunters and their hosts.  
Land Management units comprise the two core areas and 
11 buffer zone areas.  

Ecological characteristics:  

The Zambezi valley is part of Region 54 of the African 
Terrestrial Ecoregions. It consists of Riverine, and terres-
trial ecosystems unique to the subcontinent. Among threat-
ened species found in the valley are the black Rhino 
(Diceros bicornis), the painted wild dog (Lycaon pictus) 
and the Nyala (Tragelaphus angasii). The flora consists of 
Colophospermum/Combretum/Terminalia woodland and 
the Zambezi riparian forest. At Mana Pools, it comprises 
the only flood plain ecosystem left in the Middle Zambezi.  

Contact information: 

Chairman of MAB National Committee of Zimbabwe 
University of Zimbabwe,  
Box MP 167, Harare 
Zimbabwe 

Tel
Email  
Web:

* Details found on this information sheet are derived directly from the UNESCO website and are not a communication from the biosphere reserve.
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►Algeria

►Egypt

►Jordan

►Lebanon

►Morocco

►Qatar

►Sudan

►Syrian Arab Republic

►Tunisia

►United Arab Emirates

►Yemen



Country Biosphere reserve
Year of

Pag.
creation

ALGERIA Tassili N'Ajjer 1986 69
El Kala 1990 70
Djurdjura 1997 71
Chrea 2002 72
Gouraya 2004 73
Taza 2004 74

EGYPT Omayed 1981 Extension 1998 75
Wadi Allaqi 1993 76

JORDAN Dana 1998 77
LEBANON Shouf 2005 78

Jabal Al Rihane 2007 79
Jabal Moussa 2009 80

MOROCCO Arganeraie 1998 81
Oasis du sud marocain 2000 82

QATAR Al Reem 2007 83
SUDAN Dinder 1979 84

Radom 1979 85
SYRIAN ARAB REPUBLIC Lajat 2009 86
TUNISIA Djebel Bou-Hedma 1977 87

Djebel Chambi 1977 88
Ichkeul 1977 89
IIes Zembra et Zembretta 1977 90

UNITED ARAB EMIRATES Marawah 2007 91
YEMEN Socotra Archipelago 2003 92
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Algeria
Taza 

Declaration date : 29 October 2004 
Surface area : 3.807 ha 
Administrative division : Wilaya de Jijel  

Human activities : 

Agriculture, Apiculture, poultry and small animal hus-
bandry 
Forest exploitation and fishing 
Crafts
Gathering of aromatic and medicinal plants 

Protection classifications : 

On a national level: National Park established by decree n° 
84-328 of 3 November 1984 
Legal status: Public establishment of an administrative 
character (EPA) 

Ecological characteristics : 

The National Park is characterized by a unique and specific 
diversity from the point of view of its biology, geology and 
landscape. It covers terrestrial mountain and marine eco-
systems. The National Park is host to close on 1453 spe-
cies of flora and fauna: 698 species of flora and 755 spe-
cies of fauna, of which 77 are protected by law, such as the 
Barbary Macaque and the Algerian Nuthatch. The diversity 
of habitats and landscape is unlimited, with climax forests 
of  oak (Quercus faginea, Quercus afares and Quercus 
suber), caves and a considerable Karst system  together 
with remarkable sites along the Jijilienne cornice  also 
known as the Sapphire Coast, leading us to a fantastic sub 
aquatic world.   

Contact information :  

Mr Kaddour Hacene directeur du  Parc 
National de Taza-  BP 70 B 
18000 Jijel – Algeria 
Tel: 213 34 51 31 13 / Fax: 213 34 51 33 
09
e-mail: dtaza.dz@caramail.com                                  

© Taza BR 

© Taza BR 
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Syrian Arab Republic 
Lajat

Declaration date: 2009
Surface area: 12.038 ha
Administrative division:
General Commission for Environmental Affairs Ministry 
of Local Administration and Environment 

Human activities:

Most of the Lajat cultivated lands of the transition zone are 
growing mainly Koranic plant species such as barely, date 
palm, fig, garlic, grape, olive, onion, pomegranate and 
wheat, etc. (the Zaqqoom [the tree of hell] that grows in 
the desert of the port of Sudan, the ginger that was appar-
ently imported from India, the Talh (banana) that requires 
less harsh conditions, and the thornless sidr (Lote) trees 
under which righteous will recline in the Paradise, are not 
included). In addition, the wild relatives of these koranic 
species are all provided in one place, the Lajat Plateau. 
Within this context, the Lajat can be considered a site of 
assistance to the Koranic botanical garden project of the 
Al-Reem Biiosphere Reserve in Qatar serving as such the 
article 3 of the Statutory Framework. 

The total number of people found to be living within the 
Lajat Biosphere Reserve is about 16445 individuals. Of 
them 0.6% are on seasonal basis in the core area and 3.6% 
are permanently and seasonally in the buffer zone.  

Ecological characteristics:  

The Lajat Biosphere Reserve is composed of volcanic pla-
teau with gentle hills extending from south to north and has 
a wonderful natural exposure to the Northern and Western 
parts of Syria, of which one can see Mount Hermon to the 
North and the green plains of Huraan to the West. It is 
rather a plateau with interspersing volcanic cones of basalt 
and pumice, and volcanic springs. It is located in Sweida 
Province, 60 km south to Damascus, at an altitude ranging 
between 600 and 900 metres asl. The landscape in the re-
serve is generally mountainous with hills looking north and 
uneasy accessed stony plains with earthen pockets of fertile 
soil. Due to the porosity of the basalt, water penetrates the 
porous rocks, forming underground springs or subterranean 
water sheets close to the surface. In areas where the basalt 
is from old formation dating back to the Jurassic, the water 
traced shallow wadis or “sub-wadis”. 
The Lajat is located at an intersection of two biogeographic 
regions (Temperate prairies and Hot desert and semi-
desertic zones), thus occupying a “biogeographic cross-
roads” which is considered of high conservation priority 
(Sacha Spector, 2002). The habitats found in the Lajat Bio-
sphere Reserve are then those found in an ecotone ranging 
from woods to continental steppes, rangelands and desert-
like semi-arid plains intercepted with shallow basaltic 
wadis. The flora of the Lajat consists of Mediterranean 
species in the form of either mono-biogeographical region 
or bi-regional with the Irano-turanian phytogeographical 
elements. The phytogeographical origins of the Lajhat Bio-
sphere Reserve explain the designation of Lajat and its 
immediate surroundings as a Mediterranean island by Zo-
hary (1966).

* Details found on this information sheet are derived directly from the UNESCO website and are not a communication from the biosphere reserve.
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Declaration date: 1977 
Surface area: 19.988 ha 
Administrative division: Ministère de l'Agriculture Direc-
tion générale des forêts 

Human activities:  

The area has a largely sta-
ble sedentary population 
with about 1,400 people 
(1999).  

Ecological chararcteristics:  

The Djebel Bou-Hedma Biosphere Reserve and National 
Park is situated 85 km east of 
Gafsa along the southern Tuni-
sian mountain ranges that are 
extensions of the Saharan 
Atlas. It consists of a limes-
tone and marl mountain range 
with some travertine deposits 
and a gypsum and salt allu-
vium plain. The vegetation of 
Bou-Hedma has the typical 
Mediterranean semi-arid ele-
ments of Tunisia such as plant 
communities of permanent and 
seasonal watercourses as well 
as steppe communities resul-

ting from degraded juniper forests. However, it is famous 
for its relicts from pre-Saharan savanna (for instance Aca-
cia raddiana forests). The fauna is characteristic of the Sa-
hara and arid Mediterranean regions including elements 
which have been destroyed elsewhere in Tunisia. Endange-
red species comprise the addax antelope (Addax nasoma-
culatus), Struthio camelus australis and Gazella dama 
mhorr. The biosphere reserve faces mainly problems of 
desertification and excessive livestock grazing, partial land 
clearance and ploughing and resulting effects such as soil 
erosion. Research in the Bou-Hedma region is especially 
concerned with the restoration of the original woodland 
cover to combat desertification, particularly by re-
afforestation of Acacia raddiana. An eco-museum has been 

Contact information: 

Hamdi Lazhar 
Réserve de biosphère Djebel Bou-Hedma 
C.R.D.A de Sidi Bouzid 
9100 SIDI BOUZID 
Tunisia   
Tel.: (216.76) 632 822 
Fax: (216.76) 633 293 

Adresse activité principale 
Adresse lig ne 2 
Adresse lig ne 3 
Adresse lig ne 4 

* Details found on this information sheet are derived directly from the UNESCO website and are not a communication from the biosphere reserve.

Tunisia 
Dejebel Bou-Hedma 
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►Australia

►Cambodia

►China

►Federated States 

of Micronesia

►India

►Indonesia

►Islamic Republica 

of Iran

►Japan

►Democratic Peoples 

Republic of Korea

►Republic of Korea

►Kyrgyzstan

►Malaysia

►Mongolia

►Pakistan

►Palau

►Philippines

►Sri Lanka

►Thailand

►Turkmenistan

►Uzbekistan

►Vietnam



Country Biosphere reserve
Year of

Pag.
creation

AUSTRALIA Croajingolong 1977 97
Kosciuszko 1977 98
Macquarie Island  1977 99
Prince Regent River 1977 100
Unnamed 1977 101
Uluru (Ayers Rock-Mount Olga) 1977 102
Yathong  1977 103
Fitzgerald River  1978 104
Hattah-Kulkyne & Murray-Kulkyne  1981 105
Wilson's Promontory 1981 106
Riverland 1981 Originally 107

Danggali Conservation
Park, extended and 
renamed Bookmark 
in 1995. Renamed

as Riverland in 2004.
Mornington Peninsula and Western Port 2002 108
Barkindji 2005 109
Noosa 2007 110
Great Sandy 2009 111

CAMBODIA Tonle Sap 1997 112
CHINA Baishuijiang 1978 113

Fanjingshan 1978 114
Changbaishan 1979 115
Dinghushan 1979 116
Wolong 1979 117
Xilin Gol  1985 118
Qomolangma 1988 119
Bogeda 1990 120
Shennongjia 1992 121
Xishuangbanna 1993 122
Yancheng 1993 123
Maolan 1996 124
Tianmushan 1996 125
Jiuzhaigou Valley  1997 126
Nanji Islands 1998 127
Gaoligong Mountain 2000 128
Huanglong 2000 129
Shankou Mangrove 2000 130
Baotianman 2001 131
Saihan Wula 2001 132
Dalai Lake  2002 133
Wudalianchi 2003 134
Yading 2003 135
Foping 2004 136
Chebaling 2007 137



Country Biosphere reserve
Year of

Pag.
creation

Fenglin 2007 138
Wuyishan 2007 139
Xingkai Lake 2007 140

FEDERATED STATES OF MICRONESIA Utwe 2005 141
And Atoll 2007 142

INDIA Nilgiri 2000 143
Gulf of Mannar 2001 144
Sunderban 2001 145
Nanda Devi 2004 146
Nokrek 2009 147
Pachmarhi 2009 148
Similipal 2009 149

INDONESIA Cibodas 1977 150
Komodo 1977 151
Lore Lindu 1977 152
Tanjung Puting  1977 153
Gunung Leuser  1981 154
Siberut 1981 155
Giam Siak Kecil – Bukit Batu 2009 156

ISLAMIC REPUBLIC OF IRAN Arasbaran 1976 157
Arjan 1976 158
Geno 1976 159
Golestan 1976 160
Hara 1976 161
Kavir 1977 162
Lake Oromeeh  1977 163
Miankaleh 1977 164
Touran 1977 165
Dena 2010 166

JAPAN Mount Hakusan  1980 167
Mount Odaigahara & Mount Omine  1980 168
Shiga Highland  1980 169
Yakushima Island  1980 170

DEMOCRATIC PEOPLE'S REPUBLIC OF KOREA Mount Paekdu  1989 171
Mt. Kuwol 2004 172
Mount Myohyang 2009 173

REPUBLIC OF KOREA Mount Sorak  1982 174
Jeju Island  2002 175
Shinan Dadohae 2009 176
Gwangneung Forest 2010 177

KYRGYZSTAN Sary-Chelek 1978 178
Issyk Kul  1998 179

MALAYSIA Tasik Chini 2009 180
MONGOLIA Great Gobi  1990 181

Boghd Khan Uul  1996 182
Uvs Nuur Basin  1997 183



Country Biosphere reserve
Year of

Pag.
creation

Hustai Nuruu  2002 184
Dornod Mongol 2005 185
Mongol Daguur 2007 186

PAKISTAN Lal Suhanra  1977 187
PALAU Ngaremeduu 2005 188
PHILIPPINES Puerto Galera  1977 189

Palawan 1990 190
SRI LANKA Hurulu 1977 191

Sinharaja 1978 192
Kanneliya-Dediyagala-Nakiyadeniya
(KDN)

2004 193

Bundala 2005 194
THAILAND Sakaerat 1976 195

Hauy Tak Teak 1977 196
Mae Sa-Kog Ma  1977 197
Ranong 1997 198

TURKMENISTAN Repetek 1978 199
UZBEKISTAN Mount Chatkal  1978 200
VIETNAM Can Gio Mangrove 2000 201

Cat Tien 2001 202
Cat Ba 2004 203
Red River Delta 2004 204
Kien Giang  2006 205
Western Nghe An 2007 206
Mui Ca Mau 2009 207
Cu Lao Cham – Hoi An 2009 208
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China
Dinghushan

Declaration date: 1979 
Surface area: 1.133 ha 
Administrative division: Dinghushan Arboretum Ding-
hushan Coordinate Agency of Guangdong Province Natio-
nal administration bureau for the reserve 

Human activities: 
 
The biosphere reserve is also known as a 
major Buddhist center in South-East Asia. 
Its shrines attract up to 1 million visitors 
per year (1997) and many agencies have 
engaged in tourism in the area. The mana-
gement of the increasing tourism has crea-
ted both a challenge and chance for the 
biosphere reserve. Apart from several 
hundred seasonal residences, there are no permanent inha-
bitants within the biosphere reserve (1997). Within the 
nature reserve, research has been carried out since the 
1950s and education programmes for students take place.  

Ecological characteristics: 
 
Established in 1956, Dinghushan Natural 
Reserve is the first natural reserve in Chi-
na and one of the three nature reserves of 
China accede to Biosphere Reserve Net-
work of UNESCO in 1979. The reserve 
lies in Zhaoqing city of Guangdong pro-
vince, covers an area of 1155 hm2, loca-
ted at N 23°10�and E 112°31�. It is well 
known as "The green pearl of the arid 
zones near the Tropic of Cancer". The 
geological structure of Dinghushan belongs to Devonian 
period. The soil in this reserve consists mainly of lateritic 
red-earth, yellow-earth and mountain- shrubby- meadow 
soil. 86% of Dinghushan was covered by forests. There are 
various vegetation types. The lower subtropical typical 
evergreen broad-leaved forest existed over 400 years. 
Dinghushan houses a rich biodiversity. There are 1974 
wild higher plant species and 534 cultivated species. In the 
reserve, Dinghushan Forest Ecosystem Research Station 
was set up in 1978, became one of the stations of Chinese 
Ecosystem Research Network (CERN) in 1992 and be-
came a member of the Chinese national key field station in 
2002.  

Contact information:  
Wang Haojie, Dinghushan Biosphere Reserve 
Zhaoqing, 510650 Guangdong, China 
Tel.: (86.758) 262 1169 - (86.758) 262 1116 
Fax: (86.758) 262 3242 
E-mail: Why@scib.ac.cn 

Buttress - Canarium album © Dinghushan BR 

Mucuna birdwoo-
diana © Dinghus-
han BR 

© Dinghushan BR 

Mucuna birdwoo-
diana © Dinghus-
han BR 

© Dinghushan BR 
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China
Wolong

Declaration date: 1979 
Surface area: 200.000 ha 
Administrative division: Protection division of the Minis-
try of Forestry Government of Sichuan Province Protection 
office of Ministry of Forestry of Sichuan Administration of 
Wolong Natural Reserve 

Human activities: 

While agriculture remains the major economic activity of 
local people (about 5,000 people in 1997), tourist activities 
are increasingly becoming sources of income. Apart from 
the construction of tourist facilities, impacts on the ecosys-
tem come from a high human population pressure, causing 
for example the fragmentation of green corridors which are 
important for the survival of the giant panda population, as 
well as non-authorized firewood and medicinal plant col-
lection. Some of the challenges of the biosphere reserve 
are to promote sustainable tourism and to develop alterna-
tive income opportunities, for instance through the cultiva-
tion of medicinal plants.  

Ecological characteristics: 

This biosphere reserve is located in the Szechuan province 
about 150 km from Chengtu. Its altitude ranges from 1,200 
to 6,250 meters above sea level and it is a center of biodi-
versity (e.g. 4,000 plant species). The occurrence of the 
world’s largest giant panda (Ailuropoda melanoleuca) po-
pulation within the area was the reason for the designation 
of the biosphere reserve. The protection of this umbrella 
species and its habitats assured the survival of all other 
species in the area.  Past research within the biosphere re-
serve focused on the ecology and biology of the giant pan-
da. However today, the ecosystem approach and the reha-
bilitation of bamboo and forest ecosystems play an impor-
tant role as well.  

Evergreen forest; evergreen deciduous broadleaf forest; 
mixed coniferous and broadleaf forest; coniferous forest 
mainly with Abies spp.; high mountain tundra; rocky habi-
tats; agroecosystems. 

Contact information:  

He Xiaoping 
Wolong Nature Reserve Administration 
Wenchuan County 
623006 Sichuan Province 
China 
Tel.: (86.837) 624 6618 - (86.837) 624 6615 
Fax: (86.837) 624 6614 
E-mail: wolongxhb@126.com 

© Photo: Wang Yanpeng  

* Details found on this information sheet are derived directly from the UNESCO website and are not a communication from the biosphere reserve.
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China
Xilin Gol 

Declaration date: 1985 
Surface area: 580.000 ha 
Administrative division: Inner-Mongolia 

Human activities:  

Raising traditional animals of the grassland such as horses, 
sheep and goats, has been established to present alternative 
practices and means of animal husbandry to local her-
ders.Vigorously developping the tourism.  

Ecological characteristics: 

Xilin Gol Biosphere Reserve is situated in the Inner Mon-
golia Autonomous Region, about 600 km north of Bei-
jing.The total area is 5,800 square kilometers. The coordi-
nate geography: latitude 43’26’’ degrees north to 44’33’’, 
longitude 155’32’’ degrees east to 170’12’’. There are 6 
core areas, the area is 58.089 hectares, the buffer area is 
55.464 hectares. The area is extensively grazed by wild 
herbivores and domestic livestock managed mainly by 
sedentary herders. The main protective object is the mea-
dow prairie, the typical prairie, the sand forest and the inte-
grality of the river valley wetland ecosystem’s structure 
and function. We are making efforts to protect the diversity 
of wild animals, plants and fungus which live in each kind 
of ecosystem, implement the special protection to the en-
dangered species. In the reserve there are 658 kinds of 
spermatophytes belonging to 299 genus,74 families, 74 
kinds of bryophyte, 46 kinds of fungus, 129 kinds of li-
chen. There are 33 kinds of animals, belonging to 6 orders 
15 families and 126 kinds of birds. 

Contact  information:  

Tel: 0086-0479-8252201 
E-mail: huqin0479@163.com 
Xilinhot, Inner-Mongolia, 026000 ,China 

Protection classifications:  

At the national level 
Procapra gutturosa pallas 
Ciconia nigra 
Cygnus cygnus 
Haliaeetus leucoryphus 
Grus japonensis 

© Xilin Gol BR 

© Xilin Gol BR 

© Xilin Gol BR 
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China
Shennongjia

Declaration date: 1992 
Surface area: 70.467 hectare   
Administrative division: HuBei 

Human activities:  

There are 7,246 people living in the transition region who 
plant rice, corn, potatoes, wheat, and other crops, breed 
pigs, cattle, sheep and other livestock, and pick mus-
hrooms, fungus, herbs, etc. At the same time, they carry 
out eco-tourism, summer camps and educational activities 
in the transition area. 

Ecological characteristics: 

Shennongjia Forest Region, in the 
sub-region of the western mountain 
in the Central China and the transi-
tion region from subtropical zone to 
temperate zone, belongs to the 
monsoon area of the northern sub-
tropical zone, with an average an-
nual rainfall of 1584mm. From the 
east to the west, the climate is 
lower and lower, in a distribution of 
saddle. As one of the most com-
pletely persevered Cambrian shell 
in the world, there are geological 
relics of former Cambrian and quatemary glaciation in the 
Region, so it has become National Geological Park. There 
is complete primitive forest with rich ecology diversity, 
from low elevation to high elevation, there being subtropi-
cal evergreen broadleaved forest, evergreen and deciduous 
broadleaved mixed forest, deciduous broad leaved forest, 
evergreen and deciduous broad-leaved forests, and cold-
temperate coniferous forests. The natural plants are conif-
erous forest, broad-leaved forest, bamboo grove, bush, 
mountain meadow and swamp. According to the recent 
survey, there are 3239 higher plants, 926 epiphyte and li-
chens, 493 vertebrates and 4143 insects. 

Contact  information: Tel:0719 3452303 E –mail: yhsnj123@sina.com Shennongjia Forest Region Hubei 442421, China 

Protection classifications:  

Animals: Rhinopithecus roxellanae, Pantherapardus, Aqui-
la chrysaetos, Panthera tigris amoyensis, Moschus bere-
zovskii, Ciconia ciconia. 

Plants: Dravidian involucrata, Ginkgo biloba, Taxus chi-
nensis, Metasequoia glyptostro boides,Chinese BIlets-
chneidera 

© Shennongjia BR 
© Shennongjia BR 

© Shennongjia BR © Shennongjia BR © Shennongjia BR 
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China
Xishuangbanna

Declaration date: 1993 
Surface area: 241.700 ha 
Administrative division: The Administration of Xishuang-
banna State Nature Reserve is in charge of managing the 
biosphere reserve. The superior authority is the provincial 
forestry bureau and the state forestry administration 

Human activities:  

Apart from its biodiversity, it is also regarded as the richest 
ethnically diverse area.. Among the total population of 
880,000, there are Dai, Ahka, Lahu, Jinuo, Yi, Yao, Bulan, 
etc. They have been living in this region for generations, 
keeping the similar religion, culture and language with ad-
jacent countries like Laos, Myanmar, Thailand and Viet 
Nam. Most of them are still practicing their traditional slash 
and burn cultivation, which is one of the major threats to 
development due to low soil productivity. Currently, most 
ethnic groups receive cash income from paddy rice, tea, 
rubber plantations, fruits and some non-timber forest pro-
ducts (NTFP). In order to settle conflicts and promote eco-
nomic development, Xishuangbanna Biosphere Reserve 
supports pilot villages to practice sustainable development 
models in searching for a strategy to combine sustainable 
community development and nature resource conservation.  

Ecological characteristics:  

Located in the south-west tip of Yunnan province, in south-
west of China, Xishuangbanna Biosphere Reserve borders 
Laos to the east and Myanmar to the west (Mekong region 
or upper Mekong basin). Currently, it comprises the largest 
and most comprehensive tropical forest in China. Due to its 
unique geographic and climate aspect, it contains the richest 
biodiversity in China. Although the area occupies less than 
1/5,000,000 of China, it comprises 4,000 vascular plant 
species, 102 mammal species, 400 bird species, 63 reptile 
species, 38 amphibian species and 100 fish species. Besi-
des, more than 90% of China’s wild elephant population is 
living in this region. 

Tropical rainforest dominated by Parashorea sinensis, Ter-
minalia myriocarpa, Pometia tomentosa, Vatica xishuang-
bannaensis, Dipterocarpus turbinatus and Tetrameles nudi-
flora; tropical monsoon rainforest mixed with tropical rain-
forest with Ficus fulva, Erythrina stricta, Bauhinia variega-
ta, Cleistanthus sumatranus and Tetrameles nudiflora;
monsoon broadleaf evergreen forest characterized by the 
genus Lauraceae, Fagaceae, Magnoliaceae and Theacea;
mossy broadleaf evergreen forest dominated by Cyclobala-
nopsis rex, Lithocarpus chinensis and Phoebe macrocar-
pus; agroecosystems with rice, maize, sugar cane; forestry 
systems with rubber trees etc. 

Contact information:  

Wang Zhanqiang 
Xishuangbanna Nature Reserve Administration 
7, Galanbei Road 
666100 Jinghong City - Yunnan Province 
China 
Tel.: (86.691) 212 7952 - Fax: (86.691) 212 6310 
E-mail: bnna@bn.yn.cninfo.net 

© Photo: Qiu Kaipei, Li Chunsheng  

* Details found on this information sheet are derived directly from the UNESCO website and are not a communication from the biosphere reserve.
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China
Yancheng

Declaration date: 1993 
Surface area: 280.000 ha 
Administrative division: State Environmental Protection 
Administration Government of Yancheng City Administra-
tion of Yancheng Nature Reserve 

Human activities:  

Some 90,000 people live in the biosphere reserve and 
about 20,000 tourists visit the biosphere reserve each year 
(1991). The original coastal wetlands in the biosphere re-
serve, which used to be its habitat, are threatened with in-
creasing demand of land for food production and economic 
development. Thus, reed plantations, farmland and aqua-
culture ponds continue to replace the original wetlands. 
While reed plantations and artificial ponds are tolerable as 
habitat for the crane, the decrease of biodiversity is unavoi-

Ecological characteristics: 

Yancheng Biosphere Reserve is located in the central part 
of the east coast of China in the transition area between the 
temperate and subtropical zones. The biosphere reserve 
consists of a coastal beach area extending over 582 km and 
covering a total area of 280,000 hectares. The main objec-
tive of the biosphere reserve, which is also designated as a 
Ramsar site, is to protect the red-crowned crane (Grus ja-
ponensis) and its habitats. Among the wintering sites for 
the crane, Yancheng is the most important since it hosts 
over a half of the world population. The integration of re-
source use and habitat protection will remain the major 
concern of the biosphere reserve in the future. 

Grass and sedge marshes with Scirpus planiculmis, S. tri-
queter, Carex scabrifolia, Cortaderia celloana and Pani-
cum psilopodium; saline marshes with goosefoot (Suaeda 
salsa); wetlands dominated by reed (Phragmites australis),
pondweed (Potamogeton crispus) and water milfoil 
(Myriophyllum spicatum), tape-grass (Ottelia alismoides)
and buckbean (Nymphoides peltata); grasslands inside the 
seawall dominated by Imperata cylindrica; plantations of 
black locust tree (Robinia pseudoacacia), Metasequoia sp., 
China fir (Cunninghamia lanceolata) etc.; agroecosystems 
with barley, wheat, peanuts, cotton etc. 

Contact information:  
Song Ming 
Yancheng Nature Reserve Administration 
No. 16, Dajing Dong Road, Yancheng City 
224333 Jiangsu Province, China   
Tel.: (86.515) 2642202 - Fax: (86.515) 264 2202 
E-mail: ycnnrch@163.com 

* Details found on this information sheet are derived directly from the UNESCO website and are not a communication from the biosphere reserve.
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China
Tianmushan

Declaration date: 1996 
Surface area: 4.284 ha 
Administrative division: Tianmushan National Biosphere 
(Nature) Reserve Management Bureau in Zhejiang Tianmu 
Mountain reporting to local and National Forestry Admi-
nistration 

Human activities:  

Only some 170 people live in the biosphere reserve (1994). 
Tianmushan has a long history of human activities dating 
back more than 2,000 years ago. Buddhism, Taoism and 
Confucianism were practiced over centuries and have 
contributed to the conservation of nature in the region.  

Ecological characteristics:  

Tianmushan Biosphere Reserve is located in the Zhejiang 
Province in the eastern coastal region of China, about 230 
km south-west of Shanghai. Also known as the ‘kingdom of 
big trees’, the biosphere reserve protects the most ancient 
wild Ginkgo biloba communities. The vegetation in this area 
is very rich, covering evergreen and deciduous broadleaved 
forest, bamboo forest, coniferous forests, marshes and aqua-
tic vegetation. 

Subtropical evergreen broadleaf forest with Castanopsis 
sclerophylla, Cyclobalanopsis glauca and Schima superba; 
subtropical evergreen and deciduous broadleaf mixed forest 
with Phoebe chekiangensis, Ginkgo biloba and Emmenopte-
rys henryi; coniferous forest with Cryptomeria fortunei, 
Pseudolarix kaempferi and Pinus taiwanensis; agroecosys-
tems with rice, vegetables and maize; forestry ecosystems 
with bamboo, mulberry, medicinal plants and tea (Camellia 
sinensis). 

Contact information:  
Wang Zuliang 
Tianmushan National Nature Reserve Management Bureau 
Lin'an County 
311311 Zhajiang Province 
China 
Tel.: (86.571) 638 77008 
Fax: (86.571) 637 39946 
E-mail: wzliang@263.net 

© Photo: Wang Wenbin, Wang Zuliang  

* Details found on this information sheet are derived directly from the UNESCO website and are not a communication from the biosphere reserve.
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China
Huanglong

Declaration date: 2000 

Surface area: 138.000 ha 

Administrative division: Huanglong Nature Reserve 

Human activities: 

About 630 permanent residents live in the biosphere reserve 
(2000) who all live in Huanglong Township and who are 
composed of Han, Tibetans and Muslims. They mostly sub-
side on farming and husbandry, however tourism also in-
creases its importance in the local economy. The Huanglong 
Gorge is a holy site and there is an annual pilgrimage with 
people from different religions gathering there to worship.

Ecological characteristics: 

Huanglong Biosphere Reserve is situated in a mountainous 
area with peaks reaching up to 5,588 meters above sea level. 
The area has already been noted for its biodiversity hotspot, 
part of it being inscribed as a Natural World Heritage site in 
1992. Major wild animals include the Giant Panda 
(Ailuropoda melanoleuca), Rhinopithecus roxellana and the 
leopard (Panthera pardus fusca). It is also remarkable from a 
scenic point of view since the biosphere reserve includes a 
system of 3,400 travertine pools that are linked by travertine 
shoals, rapids and waterfalls. The biosphere reserve is trying 
to find a scientific way to protect the natural resources in the 
area, but at the same time use them in a sustainable way. It 
is therefore considered important to cooperate with the local 
communities, and use existing traditional knowledge and 
local products for improving the economic situation of the 
population. 

Contact information:  

Yuan Gang 
Administrative Board of the Huanglong Nature Reserve 
Se'erzuo Village, Huanglongsi Township, Songpan County 
623300 Songpan, Sichuan Province 
China 
Tel.: (86.837) 724 2170 
Fax: (86.837) 724 2170 

* Details found on this information sheet are derived directly from the UNESCO website and are not a communication from the biosphere reserve.
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China
Saihan Wula 

Declaration date: 2001 
Surface area: 100.506 ha 
Administrative division: Inner Mongolia 

Human activities:  

Harvesting wild vegetables, ecotourism, handicrafts and 
other tourism goods,  

Ecological characteristics: 

Located in the province of Inner Mongolia, the Saihan Wu-
la has a rich biodiversity consisting of cold temperate fo-
rests, grasslands, wetland ecosystems and the catchment 
areas of the Xiliaohe River. The specific traditions of the 
local ethnic people have contributed to the conservation of 
biodiversity. Mountain forest including Populus davidiana, 
Betula platyphylla, Quercus mongolica etc.; mountain 
grassland with Stipa baicalensis, Agropyron michnoi, Leu-
copoa albida, Quercus mongolica etc.; mountain shrub 
characterized by Rhododendron dauricum, P. micranthum, 
Prunus armeniaca, Artemisia sacrorum etc.; sandy habitats 
characterized by Ulmus pumila, Crataegus pinnatifida, 
Malus baccata etc.; river valley wetlands characterized by 
Salix rorida, S. sibirica, S.microstachya etc.; pasture land; 
agroecosystems. 

Protection classifications:  

At the national level: 
Mixed mountain and highland systems 
Populus davidiana, Betula platyphylla, Quercus mongolica 
mountain grassland with Stipa baicalensis, Leucopoa albi-
da, Quercus mongolica 

© Saihan Wula BR 

Contact  information: 

Tel: 0476-6290926 
E-mail: saihanwula520@sina.com 
Saihan wula  National  Natural  Reserve  Administration,  
Balinyou Banner,  
Chifeng  City, 
Inner-Mongolia Autonomous Region, 
025100,P.R. China 

© Saihan Wula BR 
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China
Wudalianchi

Declaration date: 2003 
Surface area: 106.000 ha 
Administrative division: Co-management committee of 
Wudalianchi Nature Reserve & Scenery Landscape Area of 
Heilongjiang Province 

Human activities:  

About 56,730 people live in the biosphere reserve. Their 
heritage and customs are very rich and have an important 
cultural significance in the area. Buddhist temples, statues, 
frescoes, gardens and folk festivals contribute to the social 
and economic well-being. Wudalianchi is also a well-
researched site for geology, seismology and geomorpholo-
gy. The construction of an educational museum based featu-
ring volcanism is planned. 

Ecological characteristics:  

Located in the extreme north-eastern part of the country, the 
Wudalianchi area is marked by relatively recent volcanism. 
It contains Mount Laohei and Mount Huoshaos, which are 
China’s youngest volcanoes. Its conservation value derives 
from rich plant diversity dating from the tertiary period. Due 
to a mix of older and more recently erupted volcanic areas, 
the site is an ideal place in which to study the succession of 
pioneer plants on barren land. Tourism plays an important 
role in the area, primarily based on hot water springs with 
mineral water and spas and the area’s natural scenery. Envi-
ronment-friendly “green food” is cultivated by using organic 
methods and rice in particular is irrigated by mineral waters 
rich in trace elements that are necessary for the human body. 
In 2001, the co-management committee of Wudaliachi Na-
ture Reserve & Scenery Landscape Area was established in 
order to strengthen protection, exploitation, utilization and 
management of natural and touristic resources. This body 
was approved by the Heihe city government, institutions and 
farms. 

Contact information:  

Li Hong Guang, Co-management Committee 
No.1 Yinbin East Street, Scenery District 
164500 Wudalianchi City, China 
Tel/Fax: (86) 456-7222696 
E-mail: yelingsheng_cn@163.com 

* Details found on this information sheet are derived directly from the UNESCO website and are not a communication from the biosphere reserve.
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China
Yading

Declaration date: 2003 
Surface area: 381.506 ha 
Administrative division: Yading National Nature Reserve 
Administration State Environmental Protection Adminis-
tration (PRC) Sichuan Environmental Protection Bureau 

Human activities: The Kangba-Tibetan ethnic group ac-
counts for 90% of the total population of the biosphere 
reserve, which practise shamanism or adhere to five diffe-
rent sects of Tibetan Buddhism. The multitude of temples 
combined with the scenic beauty make this area an interes-
ting tourist destination. Research focuses on botany, zoolo-
gy, climate, land forms, and more recently, on human-
environment interactions in connection with increasing 
tourism.  

Ecological characteristics: This biosphere reserve is part 
of the eastern extension of the Tibetan plateau ranging 
from 2,200 to 6,032 m a.s.l. The area is not only noted for 
its high biological diversity, but also for its associated 
cultural values as three sacred mountains are located wi-
thin the area. The local inhabitants observe the custom of 
revering nature and preserving the environment of the sa-
cred mountains. Attention is given to the protection of 
some 20 rare animal species in the area, including leo-
pards, black bears, Asian golden cats, golden pheasants 
etc.

Sub-alpine forests, Alpine deciduous forests, Hard-leaf 
evergreen broad-leaf forests, poplar birch forests and small 
leaf forests, Alpine bush grassland. 

Contact information:  

Liu Ning 
Daocheng Yading Nature Reserve Administrative Bureau 
No.1 Bei Street, Jin town, Daocheng County 
627 750 Daocheng (Sichuan) 
China 
Tel/fax: (86-836) 572 8125 

* Details found on this information sheet are derived directly from the UNESCO website and are not a communication from the biosphere reserve.
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China
Wuyishan 

Declaration date: 2007 
Surface area: 56.527 ha. 
Administrative division: Fujian 

Human activities:  

Crops, fruits, vegetable and tea are planted and bamboo 
shoots, Muer mashroom, fiddlehead, honey, chestnut are 
collected in the buffer zone. 

Ecological characteristics: 

Wuyishan Nature Reserve is located in the north of the 
Wuyi Mountain Range between 27°33 ´ - 27°54 ´ North 
Latitude and 117°27 ´- 117°51 ´ East Longitude. With the 
typical subtropical Monsoon Climate, its annual average 
temperature is between 8.5 � – 18� and annual rainfall is 
between 1486mm – 2150 mm. The average latitude is 
1200mm. There are a lot of steep mountains and deep val-
leys with obvious rifts. It has the lowest temperature, hig-
hest humidity, richest rainfall and longest frog days within 
Fujian Proince. There are abundant flora and fauna in the 
reserve owing to its complicated and various landforms 
and climate. The well preserved zonal evergreen broadleaf 
flora in the reserve is the largest mid subtropical forest 
ecosystem that has been well protected in the southeast of 
China. With diversified ecosystem, its nature ecosystem 
includes forest, shrub, meadow, bamboo forest and rivers. 
The typical representative for its semi-nature ecosystem is 
the agriculture ecosystem including dry land and tea gar-
den.  

Contact  information: Tel: 0599 - 5305118 E-mail: dm1513@163.com Wuyishan, Fujian, 354300, China 

Protection classifications:  

At the national level: 
1�� Tsoongiodendron odo-
rum 
2��Trillium tschonosbii 
3��Emmenopterys henryi 
4�� panthera trigris amoyen-
sis
5��Tragopan Caboti 
6��Paradoxornisd davidiahus 

© Wuyishan BR 

© Wuyishan BR 

© Wuyishan BR 
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China
Xingkai Lake

Declaration date: 2007 
Surface area: 222.488 ha 
Administrative division: Heilongjiang Xingkai Lake Na-
tional Nature Reserve 

Human activities: 

The local communities within the reserve mainly include 
the Xingkaihu Farm, Xingkaihu Aquaculture Company 
and Baipaozi Township. There is a total population of 
32,000, comprising Han, Hui, Korean and Manchu people 
with Han people accounting for 95% of the population. 
The Xingkaihu Farm covers an area of 139,000 hm2 and 
has a population of 12,000. It has under its jurisdiction 26 
crop and livestock farming teams and 11 industrial, trans-
portation and commercial enterprises. Its agricultural and 
industrial output value totals some 130 million yuan and 
annual rice production stands at 800,000 tons. The 
“Xingkaihu” brand rice has been labeled as one of China’s 
green products. The farm’s annual production of aquatic 
products reaches 200 tons. The farm’s paper mill exports 
six products to 21 countries and regions including Japan 
and Canada. 

Ecological characteristics: 

The Xingkai Lake Nature Reserve is situated in the Xing-
kai Lake basin and the bulging southern section of the 
Fengmi Hill-Yangmu. On its west side is the Mount Laoye 
of the Changbai Mountain Ranges and on its east side is 
the Sikhote-Alin Range in Russia. Its topography is high in 
northwest and low in east with latitudes ranging from 574 
meters to 68 meters. Most of its terrain units are Muling-
Xingkai alluvial plain, low lacustrine plain and small areas 
of low hilly land as results of structural erosion of Fengmi 
Hill. Baipaozi Township, located in the middle of the re-
serve, covers an area of 316 km2, including 176 km2 of 
lake water area, 1.02 hm of cultivatable land, and 3,867 km 
of forested land. Of its population of 17,500, the majority 
are Han people while the ethnic minorities including the 
Manchus and Koreans make up only 2%.   

Contact information:  

Heilongjiang Xingkai Lake National Nature Reserve Administration 
198 Guangfu Zhonglu, Mishan Town 
158300 Heilongjiang 
China 

* Details found on this information sheet are derived directly from the UNESCO website and are not a communication from the biosphere reserve.
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India
Nokrek

Declaration date: 2009
Surface area: 82.000 ha 
Administrative division:
The Secretary, Ministry of Environment and Forests 

Human activities: 

The biosphere reserve is mainly dominated by the Garo 
tribes. But other tribes like Koches, Robhas, Hajjons, Ba-
nias and others are also there in the biosphere reserve area 
but with very low frequency. According to the 2001 census 
the human population of biosphere reserve is 22,084 which 
are distributed in 166 villages. The population of villages 
varies from 20 to 2,200. These people are mainly involved 
in shifting cultivation. About 17% of total biosphere re-
serve is under such cultivation. 85% of the people are en-
gaged in shifting cultivation. In this way they use to grow 
maize, rice, squash, banana, areca nut cashew nut, litchi, 
tea, coffee, pear, jack fruit, cinchona, orange, in vegetables 
tomato, ginger, potato, chilies, rubber, coconut, tapioca, 
etc.
The main source of income of the people comes mainly 
from forest and forest based resources. 
Forest department is providing some alternatives to the 
villagers to reduce the shifting cultivation. 

Ecological characteristics: 

The area forms a part of one of the global hot spots of bio-
diversity. It is endowed with natural beauty, diverse flora 
and fauna and varied human cultures. The Nokrek bio-
sphere reseve is located on Tura Range of mountain system 
which is a part of Meghalaya Plateau with an average alti-
tude of 600 m. The vegetation consists of evergreen, semi 
evergreen, deciduous species, bamboo patches and grass-
land including riverine forests. The Nokrek National Park 
is designated as core area. It is totally undisturbed nature 
reserve and wilderness portion where monitoring is con-
ducted from time to time. 
It is also important due to the fact that the area forms the 
primary catchment of all the major rivers and streams in 
the three districts of Garo Hills. Another special feature of 
the area is the abundant natural occurrence of Citrus indica
Tanaka. and other species of Citrus like C. latipes Tanaka., 
C. reticulate Blanco., C. aurantifolia Swingle, C. grandis
Osbeck., C. jambhiri Lushington and C. limon Burm.. The 
area is therefore, considered to constitute an important 
gene pool for future hybridization programme for evolving 
disease resistant Citrus plants. The area also harbors many 
rare, endangered and endemic faunal species like Hoolock 
Gibbon, Binturong, Stump tailed macaque, Pig tailed ma-
caque, Slow Loris, Himalayan black beer, tiger, leopard, 
elephant, Giant flying squirrel, etc. 

* Details found on this information sheet are derived directly from the UNESCO website and are not a communication from the biosphere reserve.

Contact information:  

The Secretary,
Ministry of Environment and  
Forests
Paryavaran Bhavan, C.G.O.  
Complex, Lodhi Road 
New Delhi – 110 003 
Tel: + 91 011-2436 4593 
Email  
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India
Pachmarhi

Declaration date: 2009 
Surface area: 498.172 ha 
Administrative division:
The Secretary, Ministry of Environment and Forests 

Human activities: 

The inhabitants of the Biosphere Reserve, particularly 
Gond tribes are culturally, socially and emotionally at-
tached to the area. The most primitive type of tribes 
'Bhariya' inhibit in Patalkot region. The Gond is an expert 
woodsman and lives with the forests, which he understands 
deeply. The tribe, Korkus, the largest number of which is 
found in Betul and Chhindwara districts also share love to 
forests with the Gonds, and are excellent agriculturists and 
in Bhainsdehi tehsil of Betul district, they have pioneered 
the cultivation of potatoes. Thus, these tribes derive a wide 
variety of biological resources from their environment and 
are involved in making intensive use of land, water and 
soil. However, conservation oriented development pro-
grammes in the region will not only check the erosion of 
natural resources but also help in improving the living con-
ditions of the tribes. Emphasis is given to those schemes, 
which generate additional income and security for the peo-
ple such as popularization of energy alternatives, forest and 
grassland management, habitat improvement, animal hus-
bandry, apiculture and aquaculture, development of local 
crafts, education, environmental awareness, health and 
immunization, development of eco-tourism etc. 

Ecological characteristics: 

The Pachmarhi Biosphere Reserve is virtually a junction of 
representative forest types prevailing in the State. The for-
est of the area is a natural junction of two most important 
timber species, i.e. Teak (Tectona grandis) and Sal (Shorea 
robusta). It is composed by a vast stretch of forests with 
different forest types and habitats, dense flora & fauna 
including many endemic and endangered species subjected 
to varying degrees of human intervention. The altitude 
varies from 320 to 1352m above msl, the Dhoopgarh 
(1352m) being the highest peak of this hill ranges lies 
within Pachmarhi BR. The entire forests of Biosphere Re-
serve can be broadly classified into three major types, viz. 
tropical moist deciduous forests, tropical dry deciduous 
forests and Central Indian sub-tropical hill forests. The 
whole ecosystem complex with a mosaic of vegetational 
entities, natural habitats and land cover types harbours a 
rich diversified fauna too. ‘Pachmarhi Plateau’, which is 
known, as “Queen of Satpura” is also a Botanist’s paradise 
and consists of deep valley having many waterfalls, 
marshy places, perennial streams and hills of various ele-
vations. Distribution of wild animals in area shows that the 
protected areas of National Park and sanctuaries have an 
ample potential for supporting various kinds of wild ani-
mals in the area. Tiger being top carnivore are generally 
confined to deep forests of National Park and sanctuaries. 
However, leopards are found to be well distributed in the 
entire area of BR.  

Contact information: 
Director, Biosphere Reserve & Executive Director,  
Environmental Planning & Coordination Organization 
(EPCO)         
Paryavaran Parisar, E-5, Arera Colony 
Bhopal- 462016 (MP) 
New Delhi – 110 003 
Tel: : 91-755-2466970, 2464318 
Email epcobpl@sancharnet.in 
www.epcobpl.org 

* Details found on this information sheet are derived directly from the UNESCO website and are not a communication from the biosphere reserve.
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India
Similipal

Declaration date: 2009
Surface area: 556.900 ha 
Administrative division:
The Secretary, Ministry of Environment and Forests 

Human activities: 

The bulk of the people inhabiting inside and periphery of 
the Similipal Biosphere Reserve are tribals and constitute 
about 73.44% of the total population. They are of aborigi-
nal status and some are in their autochthonal primitiveness 
as in case of Erenga Kharias and the Mankirdias who 
mainly live in the forest. The Erenga Kharias consider 
Similipal as their primordial home. The major tribes are 
Bathudi, Bhumija, Kolha, Santal, Ho, Munda, Gonda and 
Pauri Bhuyans. They live on agriculture, daily wage earn-
ing, hunting and collection of forest products such as fuel-
wood, sal leaves and seeds, honey, lac, mahua flowers, 
mushrooms, sabai grass etc. 
Besides the rich biodiversity, the Similipal possess vast 
treasures of natural resources which can be exploited and 
developed sustainably and economically.

Ecological characteristics: 

Similipal biosphere reserve is a hilly undulating terrain 
ranging from an altitude of 40 m to 1168 m above sea 
level. An assemblage of ecosystems such as mountains, 
forest, grassland and wetlands congregate into the 
“Similipal biosphere reserve” with a range of diverse land 
cover/ vegetation types and rich floristic and fauna account 
for many indicator species which enrich the region for eco-
logical studies. 
The Similipal harbours rich flora of 1076 species of vascu-
lar plants including 93 species of orchids, 52 species of 
rare / endangered plants and more than 300 species of me-
dicinal plants. 
The Similipal is the abode of the black and melanistic tiger 
which are rare. The identified species of fauna include 12 
sps of amphibians, 29 species of reptiles, 264 sps of birds 
and 42 sps of mammals. Paradoxurus jorandensis, an en-
demic civet was recorded from Similipal. The appearance 
of black panthers and multi-colour oberrated tigers are of 
academic and tourist interest. 

Contact information:  

Director, Similipal Biosphere Reserve & Field Director, 
Similipal Tiger Reserve 
Bhanjpur 
Baripada - 757002 
Tel: +91-6792-252593 fax: +91-6792-256705 
E-mail:  bid_simitig@sancharnet.in 

* Details found on this information sheet are derived directly from the UNESCO website and are not a communication from the biosphere reserve.
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Islamic Republic of Iran 
Arasbaran

Declaration date : 1977 
Surface area : 80.654 ha 
Administrative division : Department Of the Environ-
ment (DOE) 

Human activities: 

There are 68 villages with population of 
10700 individuals in buffer zone and 37 villa-
ges with population of 5800 individuals in 
transitional zone. Transnational road of Isla-
mic Republic of Iran and Republic of Azerbai-
jan crossing form the north. 

Ecological characteristics: 

Arasbaran biosphere 
reserve is located at the 
highest geographical 
latitude of Iran. Aras 
River is in the northern 
boundary of the reserve 
and is also in the north of 
Iran. Azerbaijan and 
Armenia are 2 neighbo-
ring countries along the 
Aras River. Arasbaran biosphere reserve is influenced by 
the Mediterranean,Caspian and Caucasus climate. Arasba-
ran Biosphere Reserve is affected by 3 different regions: 
Caspian, Caucasus and Mediterranean. Existing habitats 
are: Mountains (Rocky and stone slopes), Valleys, Sandy 
soils, Rangelands and forests.  215 bird species, 48 mam-
malian species and almost 29 reptile species could be dis-
tinguished in Arasbaran biosph.ere reserve. There are at 
least 781 plant species which some of them are endemic of 
Arasbaran Biosphere reserve. 

© Arasbaran BR 

Protection classifications: 

At the national level, this area was declared as protected 
area in 1971. 

Contact information: 

Department of the Environment 
Deputy of Biodiversity  
and Natural Environment, 
Bureau of the Habitats and Protected Areas, 
Hemmat highway, Pardisan Eco-Park 
Tel: +98(21)88269914 

© Arasbaran BR 

© Arasbaran BR 

©
 Arasbaran BR 
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Islamic Republic of Iran 
Arjan

Declaration date : 1976 
Surface area : 58.984 ha 
Administrative division: Department of the Environment  

Human activities: 

There are 97 human settlements in buffer and transitional 
zone of Arjan-Parishan biosphere reserve. A high-voltage 
power line is crossing this biosphere reserve from east to 
northern west.  

Ecological characteristics: 

- Arjan – Parishan Biosphere reserve consists of two we-
tlands and a plain area. Arjan wetland is located in 60th km 
of Shiraz-Kazeroon road, in the western part of Shiraz city. 
Parishan is in the south-west of Kazeroon city. 
- Arjan – Parishan Biosphere Reserve mainly affected by 
Mediterranean climate. Arjan Lake has more humid cli-
mate than Parishan Lake. 
- There is no permanent surface water in Arjan basin. Sea-
sonal channels have been formed. Karstic springs of Arjan 
are important sources of water supply. 
- Existing habitats are: Terrestrial habitats including: fo-
rest, plain and mountainous habitats; Marine habitats inclu-
ding: wetlands and lakes. 
- 203 bird species, 49 mammalian species and almost 37 
reptile species could be distinguished in the Arjan-Parishan 
Biosphere reserve. 
- There are 12 plant species in Arjan-Parishan Biosphere 
reserve. 

© Arjan BR 

Protection classifications: 

At the national level, the area was declared as a protected 
area, in 1972. 

Contact information: 

Department of the Environment,  
Deputy of Biodiversity and Natural Environment, 

Bureau of the Habitats and Protected Areas, 
Hemmat highway, Pardisan Eco-Park 

Tel: +98(21)88269914, Fax: +98(21)88269294 

© Arjan BR 
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Islamic Republic of Iran 
Geno

Declaration date:1976 
Surface area: 44.271 ha
Administrative division: Department of the Environment  

Human activities: 

There are 13 villages with population of  6400 native peo-
ple within the buffer zone and 74 villages with population 
of 33900 individuals in transitional zone. Geno biosphere 
reserve is close to Bandar-Abbas city.  

Ecological characteristics: 

- Geno biosphere reserve has been located at the end of the 
Zagros mountain chains. The warm and humid region of 
Persian Gulf has been separated from arid central deserts 
of Iran by the climax of this mountain with more than 3000 
meters in height. 
- Geno receives Mediterranean type rainfall in autumn and 
winter. The arid season is from middle of May to middle of 
October. Annually rainfall is formed at least 5% precipita-
tion of the reserve which are mainly convectional and 
Monson Rainfall types. 
- The water resource in Geno Biosphere Reserve consists 
of 3 main rivers in the area: Koll River, Tiko River,Selkon 
River and also several wells and hot Springs. 
- Existing habitats are: Mountainous areas from 1000 to 
2340 meters height (stone,  slopes & stone splits), Valley 
and Sandy soils 
 - 62 bird species, 28 mammalian species and almost 23 
reptile species could be distinguished in the Geno Bios-
phere reserve. 
- There are at least 95 plant species in Geno Biosphere 
reserve. 

© Geno BR 

Protection classifications: 

At the national level, this area has been declared as a Na-
tional Park in 1972 then has been changed to protected 
area by improving the conservation level in 1983. 

Contact information: 
Department of the Environment,  

Deputy of Biodiversity and Natural Environment, 
Bureau of the Habitats and Protected Areas, 

Hemmat highway, Pardisan Eco-Park 
Tel: +98(21)88269914, Fax: +98(21)88269294 

© Geno BR 
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Islamic Republic of Iran 
Golestan

Declaration date: 1978 
Surface area: 148.411 ha 
Administrative division: Department of the Environment  

Human activities: 

There are 44 villages with population of 26000                           
native people who are settled surrounding Golestan bios-
phere reserve but there is not any village in Golestan natio-
nal park. 

Ecological characteristics: 

- Golestan Biosphere Reserve is located in the northern 
part of Iran and south-east of Caspian Sea. 
- Golestan consists of different biogeographyical and topo-
graphical regions. The lowest point is Tangerah where ia 
located 450m above sea level and the highest point is Di-
varkaji with 2411m above sea level. Considering the 
heights, there is about 2000m difference within the reserve. 
- Biosphere Reserve is located between sub-humid and 
semi-arid Caspian regions. The deciduous trees in western 
part and the coniferous forest in mountains and also hilly 
parts of north and east of the reserve makes the phytogeo-
graphycal feature of the reserve. 
- The most important river is Madarsoo or Doogh which is 
one of the Gorgan River branches. The Khandooshan, 
Jamshidabad, Golshan and Golestan are some of the im-
portant springs of the reserve. High quality of water 
springs make it suitable for human and wildlife drinking. 
- Existing habitats are: closed forest, open woodlands and 
shrubs, mountain meadows, steppes, halophytic communi-
ties, hygrophilous and aquatic communities. 
- 133 bird species, 60 mammalian species, 11 fish species 
and almost 20 reptile species could be distinguished in the 
Golestan Biosphere reserve. 
- There are at least 1300 plant species in Golestan Bios-
phere reserve. 

© Golestan BR 

Protection classifications: 

At the national level, the 
area has been declared as a 
National Park in 1971. 

Contact information: 
Department of the Environment,  
Deputy of Biodiversity and Natural Environment, 
Bureau of the Habitats and Protected Areas, 
Hemmat highway, Pardisan Eco-Park 
Tel: +98(21)88269914, Fax: +98(21)88269294 

© Golestan BR 
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Islamic Republic of Iran 
Hara

Declaration date: 1977 
Surface area: 86.581 ha 
Administrative division: Department of the Environment  

Human activities: 

There are 52 human settlements with a population  of 
30500 individuals in the buffer and transitional zone of the 
reserve. Development plan of Qeshm has been established 
near the reserve and there are also 15 small boat factories 
surrounding the reserve.  

Ecological characteristics: 

- Hara Biosphere Reserve is one of the nominated protec-
ted areas with a vast mangrove cover in northern border of 
Persian Gulf and Oman Sea. 
- Hara Biosphere Reserve climate is subtropical based on 
Emberger classification along shoreline. Annual average 
rainfall is 146 mm in Bandar-Abbas and annual average 
temperature is 27.2ºC 
- The salinity of Persian Gulf water is more than open sea, 
due to low entrance of shoreline coming water and also 
high percentage of evaporation. 
- Existing habitats are:  mangrove forests, Salt plains and 
adjacent areas consist of open halophyte communities and 
scattered thorn trees. 
 - 93 bird species, 14 mammalian species and almost 32 
fish species could be distinguished in Hara Biosphere Re-
serve. 
- There are at least 183 plant species in Hara Biosphere 
Reserve which 154 species are endemic. 

© Hara BR 

Protection classifications: 

At the national level, the area has been declared as protec-
ted area in 1972. 

Contact information: 
Department of the Environment,  

Deputy of Biodiversity and Natural Environment, 
Bureau of the Habitats and Protected Areas, 

Hemmat highway, Pardisan Eco-Park 
Tel: +98(21)88269914, Fax: +98(21)88269294 

© Hara BR ©
 H

ara BR 
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Islamic Republic of Iran 
Kavir

Declaration date: 1977 
Surface area: 691.169 ha 
Administrative division: Department of the Environment  

Human activities: 

There are 187 human settlements inside and surrounding 
the reserve. Only 5 villages are in buffer zone and there is 
not any village in core area. There are also 182 villages in 
transitional zone. There are historical roads, some commu-
nication facilities and power stations in the reserve. 

Ecological characteristics: 

- Kavir national park is located in arid desert area. Mediter-
ranean is the main type of rainfall with a long dry summer. 
The area receives the maximum rainfall in winter. Annual 
average rain is 164mm. 
- The elevation difference is about 1000meters. Mountains 
scatter mainly in the middle and west of the biosphere re-
serve with the maximum height of 1865m. 
- Rainfall shortage, high rate of evaporation, high tempera-
ture and unsuitable geomorphological formation of the 
Kavir national park are the most important factors which 
affect the quality and quantity of water. 
- The existing habitats are: mountainous (rocky, stony), 
sandy land, gypsum, loamy (steppe habitats), salty lands. 
Kavir Biosphere Reserve floristic mainly consists of 302 
species of monocotyledonous flowering plants, dicotyledo-
nous and gymnosperm plants. 
- 131 bird species, 31 mammalian species and almost 20 
reptile species could be distinguished in the reserve. 

© Kavir BR 

Protection classifications: 

At the national level, the area has been declared as Protec-
ted Area in 1964 and a part of this protected area has been 
changed to national park in 1971. This park is core zone of 
Kavir Biosphere Reserve. 

Contact information: 
Department of the Environment, Deputy of Biodiversity and  
Natural Environment, Bureau of the Habitats and  
Protected Areas, Hemmat highway, Pardisan Eco-Park 
Tel: +98(21)88269914, Fax: +98(21)88269294 

© Kavir BR 
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Islamic Republic of Iran 
Lake Oromeeh

Declaration date: 1977 
Surface area: 513.788 ha 
Administrative division: Department of the Environment  

Human activities: 

There are 448 large and small villages with a population of 
211000 individuals in transitional zone. There are also 
some large cities surrounding the biosphere reserve.  

Ecological characteristics: 

- The main part of the reserve includes southern part of the 
salty lake Uromia,, all islands and the south wetlands with 
sweet water. Tectonical Uromia Lake is located in nor-
thwest of Iran, between Eastern and Western Azarbaijan 
provinces.
- Uromia Lake and its watershed are affected mainly by the 
Mediterranean and Siberian climate. Uromia Biosphere 
Reserve and its surrounding area have been affected by an 
arid region climate. In higher region Semi-Arid and Medi-
terranean climate are dominant. The clomate in mountains  
is cold to very. 
- Zarrineh-Rud River, Simineh-Rud River and Mahabad 
River are the main rivers in south. These rivers has been 
formed some small wetlands around the rivers. The largest 
one is located in Siran-Gol Lake in southwest close to the 
biosphere reserve. 
- Existing habitats are: Mountainous AreasSandy soils and 
coasts, Saline soils, Wetland, River estuaries, Islands 
(Terrestrial habitats). 
- 212 bird species, 27 mammalian species and almost 41 
reptile species could be distinguished in Uromia Biosphere 
reserve. 
- There are at least 546 plant species in Uromia  Biosphere 
reserve. 

© Lake Oromeeh BR 

Protection classifications: 

At the national level, the area has been decla-
red as a National Park in 1965 and nominated 
Ramsar Site in 1977. 

Contact information: 

Department of the Environment 
Deputy of Biodiversity  
and Natural Environment, 
Bureau of the Habitats and Protected Areas, 
Hemmat highway, Pardisan Eco-Park 
Tel: +98(21)88269914 
Fax: +98(21)88269294 

© Lake Oromeeh BR 

© Lake Oromeeh BR 
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Islamic Republic of Iran 
Miankaleh

Declaration date: 1977 
Surface area: 66.932 ha 
Administrative division: Department of the Environment  

Human activities: 

There are 96 human settlements with a population of 
109200 individuals living within the buffer and transitional 
zones. Ashoora-deh harbor construction have been esta-
blished in north-east of this biosphere reserve area. 

Ecological characteristics: 

- Miankaleh Biosphere Reserve has been located at the end 
part of southeastern border of Caspian Sea. Miankaleh has 
a length of 70 km and has a width between 6.5 to 7 km 
- Miankaleh climate is semi-tropical. Annual average rain-
fall is between 600-700 mm. Maximum monthly tempera-
ture in summer is 24ºC and in winter will decrease to less 
than zero. Precipitation is high and its annual average is 
70%. 
- Ghare-Soo is the main water resource of the Biosphere 
Reserve. It is originated from Alborz Mountains, which 
after irrigating the agricultural lands in its route, enter to 
the Biosphere Reserve from south. 
- The existing habitats are: Inter-tidal mud with a little san-
dy shore , Shallow marine waters, Forested peat lands, 
Raspberry shrubs forest,  Tamarix forests 
- 33 bird species, 5 mammalian species and almost 3 fish 
species could be distinguished in the Miankaleh Biosphere 
reserve. 
- There are 179 plant species in Miankaleh Biosphere re-
serve. 

© Miankaleh BR 

Protection classifications: 

At the national level, the area has been declared as Wildlife 
Refuge in 1970. 

Contact information:
Department of the Environment 
Deputy of Biodiversity and Natural Environment, 
Bureau of the Habitats and Protected Areas, 
Hemmat highway, Pardisan Eco-Park 
Tel: +98(21)88269914 
Fax: +98(21)88269294 

© Miankaleh BR 

© Miankaleh BR 
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Islamic Republic of Iran 
Touran

Declaration date: 1977 
Surface area: 1.441.521 ha 
Administrative division: Department of the Environment  

Human activities: 

There are 64 human settlements in buffer zone and transi-
tional zones with a population of 10700 individuals. There 
are only some historical roads, some communication facili-
ties and power stations in the biosphere reserve. There is a 
guest house in Delbar environmental guard station which 
provides facilities for visitors and ecotourists. 

Ecological characteristics: 

- The specific topographical features of Touran Biosphere 
Reserve is mountains with high slopes, sandy dune deserts, 
hill and dunes and clay plains resulting a suitable wildlife 
habitat in its core area. 
- Average annual rain in core area is varying from 100mm 
to 150 mm from south to north. In high elevations 
(transitional zone) the rainfall is over than 400mm /year. 
Maximum raining is from February to May, which might 
be decreased to ½ of average raining in some drought 
years.
- Touran Biosphere Reserve is a symbol of desert habitat 
wich is considered to be of high importance for its valuable 
biodiversity. There is salt, gypsum, mountainous, stone 
and sandy soil habitats in this biosphere reserve. 
- 167 bird species, 41 mammalian species and almost  20 
reptile species could be distinguished in the biosphere re-
serve. 
- There are at least 375 plant species that have been adap-
ted to the arid and desert habitats in this biosphere reserve. 
Trophyt and hemi-cryptophyta plants are dominant in this 
biosphere reserve. 

© Touran BR 

Protection classifications: 

At the national level, the area has been declared as a pro-
tected area in 1973. 

Contact information: 

Department of the Environment 
Deputy of Biodiversity and Natural Environment, 
Bureau of the Habitats and Protected Areas, 
Hemmat highway, Pardisan Eco-Park 
Tel: +98(21)88269914 
Fax: +98(21)88269294 

© Touran BR 

© Touran BR 
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Islamic Republic of Iran 
Dena

Declaration date: 2010 
Surface area: 255.537 ha
Administrative division:
Department of Environment (DoE) 

Human activities: 

Dena is situated on the boundary of three different prov-
inces in the west of Iran and in 2006 the number of resi-
dents was estimated as 27,197 individuals, among which 
4,070 individuals live in the northern part and 23,127 in 
the southern part of the reserve.  Dena is under the supervi-
sion of Kohkeloyeh and Boyerahmad province. Three dif-
ferent zones (Core, Buffer, Transition zone) are situated at 
the periphery of Sisakhat (Pataveh portion), Boyerahmad 
(Central portion) and Semirum (Padena portion) town-
ships.  
Notably the Dena Biosphere Reserve also served as one of 
the world's earliest cultural habitats for both plant and live-
stock domestication as of 10,000 years ago. Till now the 
vast majority of people practice a nomadic lifestyle. The 
cultural diversity of the local communities, including the 
nomad communities are manifested by their languages, 
traditional production activities, including herding and 
hunting, food products, dresses, festivals, dances and 
weaving and other crafts including their knowledge about 
seasonal and long routes of migration for their livestock. 

Ecological characteristics: 

Dena Biosphere Reserve is located in the Central Zagros 
mountains of Iran, with a general slope of more than 60%. 
In mountaintops where changes of temperature are most 
common, a fall of temperature by -25 C in winter is not far 
from reality. Snow is common throughout the ranges in 
that season and some higher peaks remain snow-covered 
throughout the year.   
The region contains globally significant ecosystem, species 
and genetic biodiversity. The area is characterized by ex-
treme topographical and climatic conditions, which have 
led to an eye-catching diversity of ecosystems and habitats 
over a small geographical area.  
Dena is home to a vast range of plant species and several 
endangered and endemic mammal species. Oak species 
dominate the highlands, while pistachio and almond are 
common at lower elevations. Also, hackberry, walnut, and 
pear trees are scattered throughout this eco-region. A vari-
ety of animal life, such as brown bear, eagles, wolves, vari-
ous wild cats including caracals, lynxes and leopards, wild 
goat have long made their homes in the region. On the 
other hand many large rivers, including the Karun, Dez, 
and Karkheh originate from the area, flowing into the Per-
sian Gulf and the Omman Sea. Scenic waterfalls, pools, 
and lakes add beauty to the mountainous landscape. 

Contact information:  

Pardisan Eco Park, Hakim Highway,  
P.O.Box: 14155-7383,  
Tehran,  
I.R. Iran 
Ms Mehrasa Mehrdadi,  
MAB focal point at DoE:  
mehrasa.mehrdadi@gmail.com 
Mr Morteza Farid,  
Head of Buraeu of Habitats and Protected  
Areas at DoE: mfarid202000@yahoo.com   
www.irandoe.org  

* Details found on this information sheet are derived directly from the UNESCO website and are not a communication from the biosphere reserve.
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Democratic People’s Republic of Korea 
Mount  Myohyang

Declaration date: 2009 
Surface area: 74.501 ha 
Administrative division:
Mt. Myohyang Scenic Spot Management Unit Forest man-
agement Units of Hyangsan County, Kujang County, 
Nyengwon County and Huichon City 

Human activities: 

There is no inhabitant living within the core area. 18,400 
peoples are living in buffer zone while 73,800 in transition 
area.
Economic activities are mainly conducted in buffer zone 
and the transition area of the proposed Biosphere Reserve. 
Tourism is the main activity in buffer zone while the agri-
culture is the main economic activity in transition area. 
The main crops are rice, maize, vegetables and fruits. 
There is no ethnic group or indigenous people living in or 
near the proposed biosphere reserve other than Korean. Mt. 
Myohyang has the International Friendship Exhibition, the 
grand monumental edifice and the cultural heritages in-
cluding Pohyon Temple, which was built in 1042. 
From ancient times, Mt. Myohyang has been known as a 
sacred and famous mountain, which had an ancestral leg-
end of King Tangun, the progenitor of the Korean nation 
and one of the eight beauty spots in Korea. The lands are 
managed by “the Law on land of DPRK” and state-owned. 
The Mt. Myohyang Nature Reserve was designated on 25 
March 1959 by Cabinet Dicision No.29 and as natural park 
on June 17th, 2003 by Cabinet ratification no. 1063. 
The conservation and management agencies are regionally 
connected through the local governments and carry out the 
orders of government authorities. The Mt. Myohyang Sce-
nic Spot Management Unit, Ministry of Culture, the Minis-
try of Land and Environment Protection, County People’s 
Committee of Hyangsan, Nyengwon, Kugang and Huichon 
City.

Ecological characteristics: 

The Mt. Myohyang Biosphere Reserve covers the moun-
tain areas of Myohyang Mountain Range and Jokyuryong 
Mountain Range on the left bank of River Chongchon.  
The Mt. Myohyang Biosphere Reserve is enclosed by river 
or residential districts in east, west and south and only the 
north is linked with mountain range forming the ecological 
corridor.
The highest elevation above sea level is 1909m and the 
lowest is 100m. 
The biosphere reserve has unique landscape with rock 
cliffs of granite-greiss of Cenozonic era formed by ages –
old erosion, as well as perennial streams fed by waterfalls. 
Myohyang Mountain Range stretched along River Chong-
chon in one direction and another to the direction of west 
centering Piro Peak. The soil is dark brown forest soil 
formed mainly by granite and granite-greiss. 
It is the continental climate with clearly distinguished four 
seasons. A dry season and rainy one are clear. A typical 
monsoon blows across the mountain. 

Contact  information:  

MAB National Committee, Vice-President, State Academy 
of Sciences 
Kinmaul1-dong, Moranbong District 
Pyongyang 
Dem.People's Rep. of Korea 
Tel (850.2) 318111 ext. 381 88544 
Fax (850.2) 381 4410/(850.2) 381 2100 
Email: pptayang@co.chesin.com   

* Details found on this information sheet are derived directly from the UNESCO website and are not a communication from the biosphere reserve.
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Republic of Korea 
Gwangneung Forest

Declaration date: 2010 
Surface area: 24.465 ha 
Administrative division:
Korea National Arboretum 

Human activities: 

Thirty-five villages with approximately 230,000 inhabi-
tants are within the transition area of the proposed Bio-
sphere Reserve. The inhabitants can be categorized into 
two groups. The smaller group consists of the original in-
habitants engaged in agriculture, and the larger group con-
sists of those who moved from other areas and are engaged 
in the restaurant and hotel business. Recently, however, 
new occupations have been introduced, specifically, busi-
nesses that provide nature exposure to urban residents, 
such as hiking trails or forest retreats and weekend farms.  
The core areas are protected forests for scientific research 
and monitoring of natural deciduous broad-leaved forest 
and habitat protection area for the white-bellied wood-
pecker. The buffer zones are experimental forest for devel-
opment of forestry technique and education. Most of the 
forests are plantations. The transition areas consist of pri-
vate forests, farmlands and residential districts. 

Ecological characteristics: *	��5�������
����)��	��)������
%��������)�����'�C������"����8�#���	���%����	�"	��
��
������	��)������
�������	����������
�'����"����������	�
����	��C���	��
���E
�/���
���
,
���%��
��'��	���
��������"������)����
�"��������%���
����� 
�	
����
���
����������"���
%	����C���
���
����	��C����
)����������	����(������)��	���
��������"����	��%����
���
����)���
&5
�"����"� ������	
�
�)����������/�$��������%�(�����
5��	���1"��5�	�)�����%��������)��	����%���������
���
)��
�����
�����������%���
��%�%���
0��������%����)��	����"���/

Contact  information:  
����	����7���(��&5
�"����"� ��������
N�����"�����18����
C�	���1�����&'���""��,��(��%�����
,;+DE;��+�*O���81�:�����
7��/��)�G���
���� 

* Details found on this information sheet are derived directly from the UNESCO website and are not a communication from the biosphere reserve.
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Mongolia
Uvs Nuur Basin

Declaration date: 1997 
Surface area: 771.700 ha 
Administrative division:
Administration of Uvs Nuur Center (UNC) 

Human activities: 

They are mostly Monglian ethnic minorities of the durved, 
bayad and engaged in traditional livestock-nomadic pastor-
alism and live in throughout Uvs Nuur Basin.  

Ecological characteristics: 

Uvs Nuur Basin Biosphere Reserve contains 5 diverse eco-
logical zones all located within the Uvs Nuur Basin, at the 
geographical center of the Asia. The area has outstanding 
beauty, it offers examples of cold-desert, semi-desert, 
steppe, taiga tundra and alpine mountain zones and even 
glaciers. These contain components such as flood plain 
forest, salty marshes, dunes and wetlands.  
level. 

Contact information:  

Ministry for Nature and Environment 
Box: Ulaangom Soum - 185. Ubs province 
Ulaangom 
Mongolia 
Tel (976.11) 326 617, fax (97611) 321 401 
Email: monenv@mail.mn 
epa@magicnet.mn   

* Details found on this information sheet are derived directly from the UNESCO website and are not a communication from the biosphere reserve.
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Mongolia
Mongol Daguur

Declaration date: 2007 
Surface area: 696.200 ha  
Administrative division: Mongol Daguur Strictly Protec-
ted Area 

Human activities: 

The Dornod aimag province is a cultural, communication, 
trade, industry and information regional centre of Eastern 
province of Mongolia. Present day population of the Dor-
nod aimag is around 73 900 people and it includes diffe-
rent ethnic groups (khalkh, buriad and barga, uzemhin and 
others). The numerous herder households live and raise 
their livestock using traditional ways of making hay, buil-
ding fences, and moving from one pasture to another. 

Ecological characteristics: 

The specific Mongol Daguur's steppe and wetlands territo-
ry represents mainly low-mountainous landscapes that sup-
port a variety of fauna and flora species. The specific area 
is rich in biodiversity encompassing biological features 
from Daurian and Manchurian flora and fauna with natural 
resources potential in Mongolia. The Mongol Daguur bios-
phere reserve provides nesting and breeding grounds to 
globally endangered species i.e. White-naped Crane and 
there are many rare or critically threatened birds that use 
the steppe for migratory stopover sites. Situated in the fur-
thest eastern tip of Mongolia and bordered with Russia, the 
biosphere reserve ecosystem has trans-boundary distinc-
tion. 

The management plan for buffer zone of Mongol Daguur 
defines the overall and specific objectives of the biosphere 
reserve, identifies negative human impacts and constraints 
to achieving those objectives, and to provide support in 
ensuring healthy living and working environment for 500 
household by means of environmental conservation and 
restoration. The Council of buffer zone of Mongol Daguur 
implemented projects to assist in establishing full-time 
jobs for people capable to work whose income is lower 
than the minimum subsistence level. 

Contact information:  

J. Unenbat 
Ministry for Nature and Environment 
Box: Kherlen Soum-401.89, Dornod Mongol 
 Choibalsan Town, Dornod province 
Mongolia 
Tel.: (976) 99588876 
Fax: (976) 0158223373 
E-mail: Unenbat.RE@yahoo.com 

* Details found on this information sheet are derived directly from the UNESCO website and are not a communication from the biosphere reserve.
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Vietnam 
Mui Ca Mau 

Declaration date: 2009 
Surface area: 371.506 ha 
Administrative division:
People Committee of Mau Province 

Human activities: 

The proposed Mui Ca Mau Biosphere Reserve has an area 
of 369,675 ha with 170,321 people living there. Core areas 
are managed by conservation bodies with national policies 
of national regulations for national protected areas and 
forests by decision No 142/2003/QD-TTg, dated 14/7/2003 
of Prime Minister for Mui Ca Mau; Decision No 112/QD-
TTg of Prime Minister dated 20/01/2006 for U Minh Ha 
and Decision 08/201/QD-TTg of Prime Minister, dat-
ed11/01/2001 for Protected Mangrove Forests. The buffer 
and transition areas are managed by existing regulations 
issued by Ca Mau People Committee and Community par-
ticipation.

Ecological characteristics: 

Mui Ca Mau’s wetland was listed in Recommendation of 
National Marine Priority by Ministry of Aquiculture in 
2005. It was also listed to nominate as coastal Ramsar site 
in 2006. In 31/05/2007, Vietnamese Prime Minister ap-
proved the “National Action Plan for Biodiversity to 2010 
and Strategy to Implement Biodiversity Convention to 
2020”, inside, Mui Ca Mau is one of critical sites for con-
servation, development and sustainable use of biodiversity 
in Vietnam. The establishment of the Mui Ca Mau’s bio-
sphere reserve follows the policy of local sustainable de-
velopment of Communist Party and Vietnamese Govern-
ment (Agenda 21), and at the same time, takes part the 
preservation of the biosphere for mankind.  
There are three core zones encompassing the strictly pro-
tected core zones of Mui Ca Mau National Park, U Minh 
Ha National Park and the coastal protected forests in Ca 
Mau Western. They are typical ecosystems that meet the 
UNESCO’s criterion such as example mangrove forest 
ecosystem, peat wetland ecosystem, marine ecosystem, 
etc.. Each contains abundant biological and geological 
resources with high conservation, and has been preserved 
by international natural conservation organizations. 

Contact information:  

Director, Department of Science and Technology, Ca Mau 
Province 
11 duong 1/5, Phuong 5, TP Ca Mau 
Vietnam  
Tel 0780 830866, fax 0780 837 448 
Email: sokhcn@camau.gov.vn;  
tuandungskhcncm@yahoo.com.vn 

* Details found on this information sheet are derived directly from the UNESCO website and are not a communication from the biosphere reserve.
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Vietnam 
Cu Lao Cham- Hoi An  

Declaration date: 2009 
Surface area: 33.146 ha 
Administrative division:
People Committee of Hoi An City, Quang Nam Province 

Human activities: 

Fisheries are the most important income generating activity 
in Cu Lao Cham, and tourism is regarded as a sector with 
potential to increase income. Many households use re-
sources from the forest, though it is only a few that fully 
depend on the forest. These households are some of the 
poorest on the island, and typically consist of families with 
no other income generating alternatives, e.g. single 
women, the elderly and non-fishermen households. Vari-
ous single women live alone with their children and have 
their only income from firewood collection. Also many 
elderly people earn their only income though use of natural 
forestry resources, e.g. from medicinal plants.  

The proposed biosphere reserve is coordinated by the Peo-
ple Committee of Hoi An City as a modality of sustainable 
development with environment services to help local peo-
ple incomes thought following services: 

- conserving biodiversity, cultural diversity and natural 
resources through active human intervention with cultural 
values 
- conservation of anthropogenic ecosystems in harmonious 
landscapes resulting from traditional patterns of land use 
(e.g. grasslands, hedgerows, terraces, ponds etc.); adapted 
land use/ sea use in order to foster biodiversity; fostering 
land stewardship 
- enhancing the natural environment e.g. cleaning up rub-
bish, burying unsightly electricity lines, maintaining aes-
thetic tree-lined routes, planning and building new con-
structions such that they blend into the landscape, etc. 
- restoration/rehabilitation areas assisting the natural recov-
ery of an ecosystem that has been degraded, damaged or 
destroyed 
- serving as corridor, part of ecological networks, stepping-
stone patches or stand-alone polygons. 
.

Ecological characteristics: 

The topographical formations of maritime-marsh origin lie 
to the east of the township of Hoi An, in the villages of 
Cam Chau, Cam An, and Cam Thanh and with a stretch 
along the coast south of the Thu Bon River running past 
Trung Phuong (Duy Xuyen district). The most typical are 
the deposits at Cam Chau, with a maximum height of 0.8-
1.2 m and sediment of black mud due to the presence of 
organic matter. They are, in essence, of ancient seas, and 
after the sea receded, they remained as swamps and 
marshes and have been filled up gradually. They are ap-
proximately 2000 years old. 
There are the two core areas, long-term and concentrative 
conservation are strongly focusing on land/seascape diver-
sity in order to conserve the ecosystems, habitats, species 
and genetic resources, and to preserve the intactness of the 
ecosystems, the wild areas from the upset made by people. 
The corridor between two core areas is considered as the 
ecological buffer and transition areas linking the River 
mouth (Cua Dai) and the archipelago outside. This zone 
contributes a lot to recover the marine ecosystems in the 
whole area.  

Contact information:  

Truong Van Bay 
People Committee of Hoi An City, Quang Nam Province 
 Hoi An City 
Viet Nam 

* Details found on this information sheet are derived directly from the UNESCO website and are not a communication from the biosphere reserve.
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►Austria

►Belarus

►Bulgaria

►Canada

►Croatia

►Czech Republic

►Denmark

►Estonia

►Finland

►France

►Germany

►Creece

►Hungary

►Ireland
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►Montenegro
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►Romania

►Russian 
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►Slovakia

►Slovenia
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►Sweden
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►Turkey

►Ukraine

►United 

Kingdom of
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of America



Country Biosphere reserve
Year of

Pag.
creation

AUSTRIA Gossenköllesee 1977 217
Lobau 1977 218
Neusiedler See 1977 219
Gurgler Kamm 1997 220
Grosses Walsertal 2000 221
Wienerwald 2005 222

BELARUS Berezinsky 1978 223
Belovezhskaya Pushcha 1993 224
Pribuzhskoye Polesie 2004 225

BULGARIA Alibotouch 1977 226
Bistrichko Branichté 1977 227
Boitine 1977 228
Djendema 1977 229
Doupkata 1977 230
Doupki-Djindjiritza 1977 231
Kamtchia 1977 232
Koupena 1977 233
Mantaritza 1977 234
Ouzounboudjak 1977 235
Parangalitza 1977 236
Srébarna 1977 237
Steneto 1977 238
Tchervenata sténa 1977 239
Tchoupréné 1977 240
Tsaritchina 1977 241

CANADA Mont Saint Hilaire  1978 242
Waterton 1979 243
Long Point  1986 244
Riding Mountain  1986 245
Charlevoix 1988 246
Niagara Escarpment  1990 247
Clayoquot Sound 2000 248
Redberry Lake 2000 249
Lac Saint-Pierre 2000 250
Mount Arrowsmith 2000 251
Southwest Nova 2001 252
Frontenac Arch 2002 253

Georgian Bay Littoral 2004 254
Fundy 2007 255

Manicouagan Uapishka 2007 256
CROATIA Velebit Mountain  1977 257
CZECH REPUBLIC Krivoklátsko  1977 258

Trebon Basin  1977 259
Sumava 1990 260

Bilé Karpathy 1996 261



Country Biosphere reserve
Year of

Pag.
creation

Lower Morava 2003 - Palava 1986 262
extended and 

renamed in 2003
DENMARK North-East Greenland 1977 263
ESTONIA West Estonian Archipelago  1990 264
FINLAND North Karelian  1992 265

Archipelago Sea Area  1994 266
FRANCE Commune de Fakarava 1977 - Atoll de 267

Taiaro, extended and 
renamed in 2006

Vallée du Fango  1977 - Extension 1990 268
Camargue (delta du Rhône) 1977 - Camargue, 269

extended 
and renamed in 2006

Cévennes 1984 270
Iroise 1988 271
Mont Ventoux  1990 272
Archipel de la Guadeloupe  1992 273
Luberon 1997 274
Pays de Fontainebleau 1998 275

GERMANY Flusslandschaft Elbe 1979 - Extension 1997 276
Vessertal-Thüringen Forest 1979 - Extension 277

1987 / 1990
Berchtesgaden Alps 1990 278
Schorfheide-Chorin  1990 - Waddensea 279

of Schleswig-Holstein 
extended and 

renamed in 2004
Wadden Sea and Hallig Islands of 
Schleswig-Holstein

1990 280

Rhön 1991 281
Rügen 1991 282
Spreewald 1991 283
Waddensea of Hamburg 1992 284
Waddensea of Lower Saxony 1992 285
Oberlausitzer Heide- und Teichlandschaft 1996 286
Schaalsee 2000 287
Biosphäre Bliesgau 2009 288
Swabian Alb 2009 289

GREECE Gorge of Samaria 1981 290
Mount Olympus  1981 291

HUNGARY Aggtelek 1979 292
Hortobágy 1979 293
Kiskunság 1979 294
Lake Fertö  1979 295
Pilis 1980 296



Country Biosphere reserve Year of Pag.
creation

IRELAND North Bull Island 1981 297
Killarney 1982 298

ISRAEL Mount Carmel 1996 299
ITALY Circeo 1977 300

Collemeluccio-Montedimezzo 1977 301
Miramare 1979 302
Cilento and Vallo di Diano 1997 303
Somma-Vesuvio and Miglio d'Oro 1997 304
Valle del Ticino  2002 305
Tuscan Islands  2003 306
Selva Pisana 2004 307

LATVIA North Vidzeme 1997 308
MONTENEGRO Tara River Basin 1976 309
NETHERLANDS Waddensea Area 1986 310
POLAND Babia Gora 1976 - Extension 

1997/2001  
311

Bialowieza 1976 - Extension 2005 312
Lukajno Lake 1976 313
Slowinski 1976 314
Puszcza Kampinoska 2000 315
West Polesie 2002 316
Tuchola Forest 2010 317

PORTUGAL Paul do Boquilobo 1981 318
Ilha do Corvo  2007 319
Ilha Graciosa 2007 320
Ilha das Flores 2009 321

ROMANIA Pietrosul Mare 1979 322
Retezat 1979 323

RUSSIAN FEDERATION Kavkazskiy 1978 324
Okskiy 1978 - Part of Oka 325

River Valley until 
2000

Prioksko-Terrasnyi 1978 - Part of Oka 326
River Valley until 2000

Sikhote-Alin 1978 327
Tsentral'nochernozern  1978 328
Astrakhanskiy 1984 329
Kronotskiy 1984 330
Laplandskiy 1984 331
Pechoro-llychskiy 1984 332
Sayano-Shushenskiy  1984 333
Sokhondinskiy 1984 334
Voronezhskiy 1984 335
Tsentral'nolesnoy  1985 336
Baikalskyi 1986 - Part of Lake 337

Baikal until 2000



Country Biosphere reserve Year of Pag.
creation

Barguzinskyi 1986 - Part of Lake 338
Baikal until 2000

Tzentralnosibirskii 1986 339
Chernyje Zemli 1993 340
Taimyrsky 1995 341
Daursky 1997 342
Teberda 1997 343
Ubsunorskaya Kotlovina 1997 344
Katunsky 2000 345
Nerusso-Desnianskoe-Polesie 2001 346
Visimskiy 2001 347
Vodlozersky 2001 348
Commander Islands  2002 349
Darvinskiy 2002 350
Nijegorodskoe Zavolje  2002 351
Smolensk Lakeland  2002 352
Ugra 2002 353
Far East Marine 2003 354
Kedrovaya Pad 2004 355
Kenozersky 2004 356
Valdaishy 2004 357
Khankaiskiy 2005 358
Great Volzhsko-Kamsky 2005 - Composed of 359

Raifa, Sarali, Spassky 
and Sviyazhsky units

Middle-Volga 2006 360
Rostovsky 2008 361
Altaisky 2009 362

SERBIA Golija-Studenica  2001 363
SLOVAKIA Slovenský Kras 1977 364

Polana 1990 365
SLOVENIA Julian Alps 2003 366

The Karst 2004 367
Kozjansko and Obsotelje 2010 368

SPAIN Grazalema 1977 369
Ordesa-Viñamala  1977 370
Montseny 1978 371
Doñana 1980 372
La Mancha Húmeda 1980 373
Cazorla 1983 374
Marismas del Odiel 1983 375
La Palma 1983 - Extended and 376

renamed in 1997 
and 2002

Urdaibai 1984 377
Sierra Nevada 1986 378



Country Biosphere reserve Year of Pag.
creation

Cuenca Alta del Río Manzanares 1992 379
Lanzarote 1993 380
Menorca 1993 - Change in 

zonation 2004
381

Sierra de las Nieves y su Entorno 1995 382
Cabo de Gata-Nijar 1997 383
El Hierro 2000 384
Bardenas Reales 2000 385
Muniellos 2000 - Extension 386

2003 - Element of 
Gran Cantábrica BR

Somiedo 2000 387
Redes 2001 388
Las Dehesas de Sierra Morena 2002 389
Tierras do Miño 2002 390
Valle de Laciana 2003 - Element of 

Gran Cantábrica BR
391

Picos de Europa 2003 392
Monfragüe 2003 393
Valles del Jubera, Leza, Cidacos y 2003 394
Alhama
Babia 2004 - Element of 395

Gran Cantábrica BR
Alto Bernesga 2005 - Element of 396

Gran Cantábrica BR
Area de Allariz 2005 397
Gran Canaria 2005 398
Los Argüellos 2005 - Element of 399

Gran Cantábrica BR
Valles de Omaña y Luna 2005 - Element of 400

Gran Cantábrica BR
Sierra del Rincón 2005 401
Las Sierras de Béjar y Francia 2006 402
Los Ancares Leoneses 2006 - Element of 403

Gran Cantábrica BR
Os Ancares Lucenses y Montes de 2006 - Element of 404
Cervantes, Navia y Becerreá Gran Cantábrica BR 
Río Eo, Oscos y Terras de Buron 2007 405
Fuerteventura 2009 406

SWEDEN Kristianstad Vattenrike 2005 407
Lake Vänern Archipelago 2010 408

SWITZERLAND Parc Suisse  1979 409
Entlebuch 2001 410

TURKEY Camili 2005 411
UKRAINE Chernomorskiy 1984 412

Askaniya-Nova  1985 413



Country Biosphere reserve Year of Pag.
creation

Carpathian 1992 414
Shatskiy 2002 415
Desnianskyi 2009 416

UNITED KINGDOM OF GREAT BRITAIN AND Beinn Eighe  1976 417
NOTHERN IRELAND Braunton Burrows-North Devon 1976 - Extension 2002 418

Biosffer Dyfi  1976 419
Cairnsmore of Fleet 1976 420
Loch Druidibeg 1976 421
Moor House-Upper Teesdale 1976 422
North Norfolk Coast  1976 423
Silver Flowe-Merrick Kells 1976 424

UNITED STATES OF AMERICA Aleutian Islands 1976 425
Beaver Creek 1976 426
Big Bend  1976 427
Cascade Head  1976 428
Central Plains  1976 429
Channel Islands  1976 430
Coram 1976 431
Denali 1976 432
Desert 1976 433
Everglades & Dry Tortugas  1976 434
Fraser 1976 435
Glacier 1976 436
H.J. Andrews  1976 437
Hubbard Brook 1976 438
Jornada 1976 439
Luquillo 1976 440
Noatak 1976 441
Olympic 1976 442
Organ Pipe Cactus 1976 443
Rocky Mountain  1976 444
San Dimas 1976 445
San Joaquin 1976 446
Sequoia-Kings Canyon  1976 447
Stanislaus-Tuolumne  1976 448
Three Sisters  1976 449
Virgin Islands 1976 450
Yellowstone 1976 451
Konza Prairie  1978 452
Niwot Ridge 1979 453
University of Michigan Biological 1979 454
Station
Virginia Coast 1979 455
Hawaiian Islands  1980 456
Isle Royale  1980 457



Country Biosphere reserve Year of Pag.
creation

Big Thicket  1980 458
Guanica 1981 459
California Coast Ranges 1983 460
Central Gulf Coast Plain 1983 461
South Atlantic Coastal Plain  1983 462
Mojave and Colorado Deserts  1984 463
Carolinian-South Atlantic 1986 464
Glacier Bay-Admiralty Island  1986 465
Golden Gate 1988 466
New Jersey Pinelands 1988 467
Southern Appalachian  1988 468
Champlain-Adirondak 1989 469
Mammoth Cave Area 1990 - Extension 1996 470
Land Between The Lakes 1991 471
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Austria
Neusiedler See 

Declaration date: 1977
Surface area: 25.000 ha 
core zone: 4330 hectares (identical with the core zone of 
the national park) 
Administrative division Provincial Government Bur-
genland  

Human activities:  

Within the framework of the biosphere reserve no educa-
tional activities are taking place. The administration of the 
national park however has numerous guided tours, adven-
ture days, and nature events on offer. 
Protection classifications:  

Landscape conservation area; 
Southern part of the lake is the core zone of the national 
park “Neusiedler See-Seewinkel”, declared in 1992. 

Ecological characteristics:

Initially, dense oak forests covered the region around Neus-
iedler See, except for the extremely dry or salty locations. 
Human settlement brought with it forest clearances. The 
regulation of water levels made it possible to use the pas-
tures more intensively and to mow the hay meadows. Today 
the landscape consists of a patchwork of habitats. A reed 
belt that can be up to 5 km wide surrounds the shallow lake. 
Towards the east it is followed by treeless saline soil with 
flat pans called “Lacken” that dry up occasionally. The Han-
ság (fen), originally an extended lowland moor and alder 
marshland, has been drained and turned into an area of moist 
meadows. 
The biosphere reserve Neusiedler See consists only of the 
lake area with its reed belt and it is the bird life that benefits 
the most from the reed belt. Colonies of Great White Egret, 
Purple Heron, Grey heron and Spoonbill are growing up 
there and thousands of reed singing birds, e.g. Moustached 
Warbler, Bearded Tit, are nesting. Among the main species 
of aquatic birds in the reed are water hens and the rare Fer-
ruginous Duck. The Marsh Harrier, the most common rap-
tor, breeds among the reeds. 

Contact information 

Provincial Government of Burgenland, Department 5, 
Environmental Protection and Transport, Europaplatz 1 
A-7000 Eisenstadt 
Phone: +43 (0)2682 600 2882 
Email: post.abteilung5@bgld.gv.at 

© Neusiedler See BR 

© Neusiedler See BR 
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Austria 
Gurgler Kamm
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Belarus
Pribuzhskoye Polesie 

Declaration date: 09 December 2003 
Surface area: 48.024 ha
Administrative division: Brest Region

Human activities: 
-  Protection of natural complexes  and ecosystems  
- Research and conservation of  biological and land-

scape diversity  
- monitoring of environment  
- ecological and educational tourism 
- ecological education and information 

Protection classifications:  
At the national level:  
Republican landscape reserve,  S= 7950 ha 
Monument of nature of the republican value, S=31,7 

ha  
The waste territory doesn’t  have special status of 

Ecological characteristics:  
Biosphere Reserve is located in the 
Central European Biogeographical 
Region, on the south-west of the 
East-European Plain of the Zone of 
Mixed Forests, in the low valley of 
the transboundary Western Bug 
River, the bordering territories with 
Poland and Ukraine. Geographical 
coo rd ina t e s :  23 º31 ´45 ´ ´  – 
23º55´18´´ East  Longitude, 
51º29´58´´ – 51º57´00´´ North Lati-
tude. Altitude: 160-170 m above sea 
level.   
The climate is temperate continen-
tal, unstably moist and warm , with long springs and summers. 
The average annual temperature is +7.4°�. Precipitation exceeds 
the level of 660 mm once in a decade. Forests dominate the BR 
and cover 63 % of the reserve, moors and water - 6 %: the larg-
est river - Western Bug River with its tributaries; 5 large lakes 
and artificial reservoirs, near-natural sites in general – nearly 73 
%. Agrocenosis and buildings cover 25% of the BR territory.  
The core area is comprised of 15 separate sites, predominantly 
covered with forest with small lakes and mires forming a 
“skeleton” of the territory; one of the sites is the riverside of the 
West Bug flowing through the reserve, which is also a frontier 
region with a high level of nature preservation.   
There are around 700 species of vascular plants and 321 species 
of vertebrates: 62 species of mammals, 210 species of birds, 12 
species of amphibians, 7 species of reptiles, 32 species of   fish. 
32 species of plants and 61 species of animals are mentioned in 
the National Red book.  

Contact information: 
E-mail: natura_ppmab@tut.by,  
             biorezervat_ppmab@tut.by 
tel/fax: +3750162208600  

© Pribuzhskoya Polesie BR 
© Pribuzhskoya Polesie BR 

© Pribuzhskoya Polesie BR 
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Canada
Lac Saint-Pierre 

Declaration date : 9 November 2000 
Surface area : 480.000  ha 
Administrative division: Québec, Canada 

Human activities : 

- Agriculture
- Hunting
- Commercial fishing and angling
- Fauna reserves
- Summer tourism for cottagers 
- Nautical sports
- Merchant shipping
- Trade
- Light and heavy industry 

Ecological characteristics : 

Quebec’s most important conservation areas:  
Ninety percent of the territory is in its natural state 
Most important archipelago of the St. Laurent River  (103 
islands)  
20% of all the marshes of the St. Laurent River 
50% of the wetlands of the St. Laurent River 
27 species of rare plants 
79 species of fish, of which 2 are endangered 
The most important migratory resting place for St. Laurent 
waterfowl
288 species of birds, 116 nesting and 12 endangered 
First spring migratory staging point for the Snow Goose on 
the St. Laurent River. The most important heronry in North 
America. 
RAMSAR site 

Contact information : 

www.biospherelac-st-pierre.qc.ca 
info@biospherelac-st-pierre.qc.ca 

Protection classifications : 

RAMSAR site 
Protected areas for fauna 
Natural heritage 

© Lac Saint-Pierre BR 

© Lac Saint-Pierre BR 
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Estonia
West Estonian Archipelago 

Declaration date: January 1990 
Surface area: 1.560.000 ha  (including sea areas) 
Administrative division: Counties of Hiiumaa, Saaremaa 
and Läänemaa 

Human activities:  

population about 43000. Main activities 
food industry (fishing industry, dairy 
industry, bakery); forestry and timber 
industry; plastic industry; electronics 
industry; trade; transportation; tourism 

Ecological characteristics:  

The West Estonian Archipelago is located in the southern 
part of the Boreal forest zone of the Northern hemisphere, 
where the south-taiga forest subzone changes into spruce-
hardwood subzone. Phytogeographically, Estonia belongs 
to the Euro-Siberian region of the Holarctic realm. First 
and foremost the archipelago represents the ecosystems 
that have been formed on the coastal formations of diffe-
rent developmental phases of the Baltic Sea in the last ten 
thousand years. The distinctive features and diversity of 
nature in the West Estonian islands is mainly influenced by 
the geographical position, young age of the area, lime-
richness of soils and centuries of human activity. Long 
coastal line where we can find both low and dune beaches, 
low bays with small islets and holms and thousands of 
years of land use has formed the structure of the islands` 
forests, meadows, arable land and pastures, the result of 
which is a mosaic landscape and diverse nature of the 
islands. Terrestrial habitats contain pine forests, mixed 
spruce and deciduous woodlands, juniper and coastal mea-
dows, swamps and peat bogs. The alvar forests (spruce, 
pine or birch forest on limestone plains with thin soils) are 
of particular interest. Parts of the area are designated as 
wetlands considered important according to Ramsar speci-
fications. Valuable ecosystems consist of the shallows of 
the Baltic sea , islets, lagoons, Grasslands (coastal, alvar, 
alluvial or marshy), woodlands and wooded meadows. 

Contact information:  

Dr Toomas Kokovkin, MAB focal point, Vabrikuväljak 1, 
Kärdla, Hiiumaa, 92411 ESTONIA 
e-mail toomas@arhipelaag.ee 

Protection classification: 

the biosphere reserve has no special 
legal status in Estonia. The core areas 
of the biosphere reserve belong to the 
legal system of protected nature areas. 

© West Estonian Archipelago BR 

© West Estonian Archipelago BR 
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Montenegro
Tara River Basin 

Declaration date: 1976 
Surface area: 182,889 ha 
Administrative division:
Ministry of Environmental Protection Public Enterprise for 
National Parks, Public Forest Enterprise 

Human activities: 

About 23,800 people live within the biosphere reserve 
(1991) who are mostly engaged in agriculture, cattle breed-
ing and grazing. The area is also of cultural interest since it 
hosts numerous churches, monasteries and memorials  

Ecological characteristics: 

Situated in the southeastern part of the Dinaric Alps, the 
Tara River Basin comprises carbonate plateaus, canyons 
and the deepest gorges in Europe. The Tara canyon is 80 
km long and reaches 13,000 meters at its deepest point. In 
the biosphere reserve, the altitude ranges from 433 to 2,522 
meters above sea level, thus it harbors a rich habitat and 
species diversity. Habitats include alpine forests, alpine 
rivers and lakes, alpine and subalpine heath, transition 
mires, bogs and screes. The biosphere reserve includes 
Durmitor National Park, which was designated as World 
Heritage site in 1980  
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Poland
Lukajno Lake

Declaration date: 1976 
Surface area: 1.410 ha 
Administrative division:
Mazurski Park Krajobrazowy (Masurian Landscape Park) 

Human activities: 

Faunistic and ecological studies are carried out in and sur-
rounding the biosphere reserve, for instance on population 
dynamics and landscape changes. At the field station of the 
University of Warsaw, located at the lakeshore, students 
learn about the lake ecosystem and conferences take place 
here. Lukajno Lake Biosphere Reserve is also a popular 
destination for tourists and is especially known among 
ornithologists. 

Ecological characteristics: 

Lukajno Lake Biosphere Reserve is located 5 km east of 
the town of Mikolajki in the Masurian Lakes region in 
north-east Poland. This shallow freshwater lake of glacial 
origin is surrounded by marshes and meadows and is con-
nected with nearby Sniardwy Lake by a channel. Already 
in 1937, Lukajno Lake was put under protection due to its 
large number of occurring mute swans (Cygnus olor). In 
1977, it was designated as Ramsar site, being a wetland of 
international importance. Waterfowls on passage include 
Netta rufina, Aythya nyroca and Fulica atra. Breeding 
waterfowls include Podiceps cristatus, Botaurus stellaris 
and Porzana porzana. The site also provides an important 
feeding area for several raptors, including the threatened 
Haliaeetus albicilla 

Contact information: 
Jerzy Kruszelnicki / Grzegorz Wagner 
Mazurski Park Krajobrazowy 
Kruty 
11-712 Stare Kiebonki 
Poland
Tel/fax: (48.89) 742 1405/ (48.89) 742 1405 
Email: mpkraj@box43.gnet.pl 
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Poland
Slowinski

Declaration date: 1976 
Surface area: 20.790 ha 
Administrative division:
Ministry of Environment Slowinski National Park Man-
agement 

Human activities: 

The name of the biosphere reserve derives from the group 
of Kashubian tribe (Slowincy), who once lived in this re-
mote area. An open-air museum, located in Kluki village, 
is designated to present the culture of this ethnic group. 
The biosphere reserve is a popular tourist destination and 
also offers environmental education to the visitors, for ins-
tance with interpretative nature paths. 

Ecological characteristics: 

Situated along the southern Baltic coast between Leba and 
Rowy, this biosphere reserve focuses on the protection of 
coastal aeolian processes and mobile sand dunes which are 
among the most active and extensive around the Baltic 
Sea. The Baltic Sea activity and other geo-morphological 
processes lead to the creation of sand-bars, separating lakes 
from the sea. The mobile dunes can reach a height of over 
30 meters above sea level. The Slowinski wetlands are of 
high importance in the Baltic Sea region as a breeding and 
stopover area for many bird species. It was designated as 
Ramsar site in 1995. The biosphere reserve comprises a 
series of vegetation zones created by natural succession, 
going from the coastline towards the mainland. The system 
includes pioneer and initial sand communities, as well as 
coastal coniferous forests with crowberry. 

Contact information: 
Feliks Kaczanowski 
Slowinski National Park 
ul. Bohaterów Warszawy 1 
76-214 Smoldzino 
Poland
Email: spn_park@sl.onet.pl 
Web: mos.gov.pl/kzpn 
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Poland
Tuchola Forest

Declaration date: 2010
Surface area: 319.524,61 ha 
Administrative division:
Administration of BR Tuchola Forest is part of the Tuchola 
Forest National Park under the authority of the Ministry of 
Environment, and Zoborski Landscape Park and Wdzydzki 
Landscape Park under the authority of Marshal’ Office of 
the Pomerania Province, and Tucholski Landscape Park and 
Wdecki Landscape Park under the authority of Marshal’ 
Office of the Kujawy – Pomerania Province 

Human activities: 

About 17,140 people live in the buffer zone of the bio-
sphere reserve (in total 102,500 people in 2006). The aver-
age density of the human population in the whole area is 32 
persons/km2. It drops to 16 persons/km2 within the buffer 
zone and almost to zero within the core zone. The former 
interactions and settlement processes led to the constitution 
of three major ethnic groups in the Biosphere Reserve. 
Those groups are formed by: Borowiacy from the Tuchola 
region (in the southern part of the area), Borowiacy from 
Kashubia (in the northwestern part) and Zaboracy (in the 
northern part). Their material culture and everyday life, in 
the past and today, are presented in numerous museums, 
and ethonographic park, exhibitions and memorial cham-
bers.  
People mostly depend on forestry and tourism. However, at 
the same time, the major source of income is exploitation of 
forest ecosystems (logging, picking mushrooms and berries, 
hunting) and water ecosystems (fishing), as well as cultiva-
tion of small agricultural fields, which, together with hous-
ing settlements, form mid-forest ”islands”. In last several 
years, agritourism combining the traditional farming forms 
with tourism and recreation, as well as craft development 
based on local timber processing, has become one of the 
most intensively developing branches of economy in the 
transition zone.  

Ecological characteristics: 

The tuchola Forest Biosphere Reserve is one of the big-
gest forest complexes in Poland. It is situated in the 
northwestern part of Poland in the Pomerania region, 
about 50 km south-west of Gdansk in the Baltic coast. 
The present-day relief of Tuchola Forest developed dur-
ing the glacial age, particularly during the last Baltic gla-
ciation, the Pomeranian Phase. Within the Biosphere Re-
serve, fluvioglacial alluvial plains dominate, build of 
sand layers and mostly afforested. The region is charac-
terized by a lowland, Lakeland type of landscape. The 
area is quite diversified in respect of altitude. The relief 
differentiation is connected with the occurrence of con-
cave geomorphological forms (subglacial gullies, river 
valleys, small glacial melt-water features), as well as 
eolian convex forms (dunes, eolian hills). The area of the 
Biosphere Reserve is intersected by two Holocene river 
valleys: Brda and Wda, running from NW to SE. The 
Biosphere Reserve is situated within the temperate cli-
matic zone with the slight influence of oceanic air 
masses.  

Contact I nformation: 

Tuchola Forest National Park  
MAB 
Dluga 33 
89-606 Charzykowy 
Poland
Email: secretariat@pnbt.com.pl 
Tel/fax 48 052 3988397  
www.br.tucholaforest.pl 

Tuchola Forest National Park 

Beata Grabowska, Dunes and pine forests in  
the Tuchola Forest National Park 
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Slovenia
Kozjansko and Obsotelje

Declaration date: 2010
Surface area: 94.814 ha 
Administrative division:
The Public Institution of Kozjanski Park 

Human activities: 

Until the end of the 19th century, the area was characterized 
by traditional agriculture, craft and (river) transport routes. 
The construction of new mains of transport (coming of the 
railway) and industrialization gave rise to the area gradually 
lagging behind behind other parts of Slovenia economi-
cally.
There are 11 local communities in the area of the Biosphere 
Reserve. Number of inhabitants in Biosphere Reserve is 
20,765. In 2007, the natural growth rate was negative in all 
municipalities which have the majority of the population in 
the proposed Biosphere Reserve (Kozje, Bistrica ob Sotli, 
Dobje), with the natural growth being below -7 % in all of 
them, and similar the municipalities of Pod etrtek and 
Rade e have a great deal more negative growth than the 
Slovene average.  
Employment in primary activities (agriculture and forestry) 
only rarely predominates, generally in small settlements in 
hilly parts.  
Prevailing employment in non-agricultural activities ap-
pears in settlements that are more distant from employment 
centres or have a significant number of jobs in these activi-
ties.
Employment in the service sector predominance closer to 
major employment in service activities prevails for the most 
part in settlements in the hinterland of employment centres 
or high migration to more distant centres and also the share 
of self-employment is not negligible.  

Ecological characteristics: 

Kozjansko and Obsotelje Biosphere Reserve is marked 
by a closed chain of pre-Alpine hills, unconnected areas 
of tertiary lower hills and a chain of lowland fields. The 
special qualities of the areas are varied, but intercon-
nected natural-geographical and culturally settled units. 
The altitude belts within the biosphere reserve area are 
the following:  
0-200 m   21.03 km2 
200-300 m   65.83 km2 
300-400 m  110.95 km2 
400-600 m   232.06 km2 
600-800 m   59.69 km2 
800-1000 m   11.09 km2 
Above 1000 m  0.04 km2 

54% of the land is covered with forests. Agricultural land 
represents 31.2% of the area. 

Contact information: 

Kozjanski Park 
Podsreda 45 
3257 Podsreda 
Slovenia  
Tel.:
Email  
 www.kozjanski-park.si 

Apple festival 

Abbey and Church  
in Olimje 
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Spain 
Ordesa-Viñamala

Declaration date: 22 January 1977 
Surface area: 51.396 ha (core: 18 per cent) 
Administrative division: 11 Municipalities have their 
territory in the Biosphere Reserve 

Human activities:  

Highland stock-raising, essential for the stability of Alpine 
grasslands, and rural and nature tourism.  

Ecological characteristics: 

The Biosphere Reserve includes Pyrenean valleys and sili-
ceous (Northwest) and limestone (South and East) moun-
tains, with peaks reaching 3,355 m (Monte Perdido). Land-
forms have been modelled by glaciations forming deep 
valleys with a U profile, circuses and lakes excavated by 
the ice (locally known as ibones). The limestone massifs 
also contain labyrinths of caves and galleries opened up by 
the water (Karst) the most famous being the sinkholes of 
the Escuaín canyon, considered to be among the deepest in 
Europe. The climate is variable in function of the altitude 
and orientation, oscillating between the continental sub-
Mediterranean zones in the lower parts and Boreal-Alpine 
climate in the highlands. The vegetation is distributed in 
altitudinal layers ranging from Oak groves to mosses and 
lichens in the highest areas near the perpetual snows. The 
intermediary layers are covered with a succession of Oak, 
Beech, Fir and European Black Pine, mixed with Birch, 
European Yew, Aspen, Ash and Willow trees. Plant diver-
sity is very high and over 2,000 species have been re-
corded. The fauna is interesting with species such as the 
Chamois and the Marmot which inhabit the Alpine grass-
lands or the Pyrenean Desman that inhabits mountain 
streams and, among the birdlife, the rare Lammergeyer, or 
Bearded Vulture, the Rock Ptarmigan, or in the remotest 
forests, the Western Capercaillie, the White-backed Wood-
pecker and the Black Woodpecker are noteworthy.  

Contact information: 
FERNÁNDEZ-ARIAS MONTOYA, Alberto 
Parque Nacional de Ordesa y Monte Perdido 
Paseo de la Autonomías. Pasaje Baleares, 3 
22071 HUESCA 
Tel: 976 714812 
Email: afernandez-arias@aragon.es 

Protection classifications: 

Ordesa and Monte Perdido National Park, together 
with the adjoining French Pyrenees Park, has been 
declared a World Heritage site by UNESCO 
Specially Protected Bird Area (SPBA) 
Diploma from the Council of Europe 

Monte Perdido Massif 
CENEAM 

Edelweiss    
José L. Rodríguez 

Chamois    
José L. Rodríguez 
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Spain 
Doñana

Declaration date: 30 November 1980 
Surface area: 77,260 ha (core: 66per cent; buffer: 34 per-
cent)
Administrative division: 4 Municipalities have their terri-
tory in the Biosphere Reserve 

Human activities:  

Open-range cattle-raising and agriculture in the marsh-
lands, shell-fishing and agro-environmental tourism. A 
Sustainable Development Plan is being implemented 
which covers the Biosphere Reserve and its hinterland.  

Ecological characteristics: 

This is one of the most important areas of wetlands in the 
world and covers diverse landscape units. The coastal strip 
includes virgin beaches and chains of both static and mi-
grating dunes, alternating with forests of centenary pine 
trees and complex lagoon systems interconnected by the 
water-table, enormous estuary areas and marshlands influ-
enced by tides; seasonally flooded grasslands such as the 
scrubland plains, forests of age-old Cork Elms converted 
into grasslands, the so-called “white mountain” areas with 
a predominance of Rockrose, Thyme and Rosemary and 
the “black mountain” area where the dark colour of the 
heather abounds.  However the most interesting point is the 
extraordinary wealth of fauna that makes Doñana a unique 
enclave where over 300 species of vertebrates have been 
identified. It is estimated that some 6 million birds pass 
through the Reserve annually on their migratory flyways, 
due to its strategic location between Europe and Africa. 
Furthermore, Doñana is one of the last refuges for endan-
gered species such as the Iberian Lynx or the Spanish Im-
perial Eagle.    �

Contact information: 
RUBIO GARCÍA, Juan Carlos 
Espacio Natural Doñana 
Matalascañas-El Acebuche-Almonte 
21760 HUELVA 
Tel: 959 439625 
E-mail: juanc.rubio@juntadeandalucia.es 

Protection classifications: 
�� National Park 
�� Natural Park 
�� Specially Protected Bird Area (SPBA) 
�� Internationally Important Wetland (Ramsar Conven-

tion) 
�� European Council Diploma  
�� UNESCO World 

Heritage Site 

Guadalquivir Marshland
José L. Rodríguez 

The Eurasian Widgeon  
José L. Rodríguez 

Fallow deer 
José L. Rodríguez 
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Spain 
Marismas del Odiel

Declaration date: 21 April 1983 
Surface area: 7.158 ha (core: 15 per cent; buffer: 85 per 
cent; ) 
Administrative division: 4 Municipalities have their terri-
tory in the Biosphere Reserve 

Human activities:  

Salt works, fishing and shell-fishing in the estuary, open 
range livestock-raising, forest harvesting (pine kernels, 
firewood, honey). Integrated management in the surround-
ings of a potentially highly contaminating industrial 
chemical plant.

Ecological characteristics: 

Tidal marshes scattered with islands bordered by many 
streams, beaches and dune systems. The erosion and sedi-
mentation processes taking place give rise to rapid mor-
phological changes. The Mediterranean climate is softened 
by the influence of the ocean with a mean annual rainfall a 
little above 500 mm. The wetland vegetation is dominated 
by halophile species (adapted to the high salt content of the 
soil). There are also strips of Italian Stone Pine and Span-
ish Juniper. The extraordinary wealth of bird life in the 
area is to be noted and includes species such as the Grey 
Heron, the Purple Heron, the Western Marsh Harrier and 
the Spoonbill (one third of the whole European nesting 
population is to be found in the Marismas del Odiel). After 
Doñana, with which for reasons of proximity it maintains a 
continuous link, Marismas del Odiel is considered to be the 
second most important wetland area for water fowl in 
Spain based on the diversity of species recorded. 

Contact information: 
MARTÍNEZ MONTES, Enrique 
RB de las Marismas del Odiel 
Carretera Juan Carlos I, km 3.   
Apartado 720 
21080 HUELVA 
Tel: 959 524216 
E-mail: enrique.martinez.montes@juntadeandalucia.es 

Protection classifications: 

�� Natural Landscape 
�� Specially Protected Bird Area (SPBA) 
�� Internationally Important Wetland (Ramsar Conven-

tion) 
�� Natural Reserve (2) 

Grey Herons  

Shell fishing 
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Spain 
Urdabai

Declaration date: 7 December 1984 
Surface area: 22.041 ha (core: 11 per cent; buffer: 25 per 
cent; transition: 64 per cent) 
Administrative division: 22 Municipalities have their 
territory in the Biosphere Reserve 

Human activities:  

Agro-environmental tourism, scientific research, environ-
mental education and forest and livestock uses.   

Ecological characteristics: 

The Biosphere Reserve is located in a river basin draining 
into an estuary of the Cantabrian Sea, forming marshlands 
with a wide, inter-tidal area, in a region with a temperate 
ocean climate. The mean annual rainfall and temperature 
are 1,400 mm and 14ºC respectively. Natural vegetation is 
formed by a mosaic of lush forests, scrublands and moor-
lands,together with anthropic conifer vegetation, meadows 
and croplands. It includes a varied zoological community, 
associated with the different environments. Urdubai, which 
means “River of the Boars” in Euskera, reflects the abun-
dance of this animal. The marshlands are critical for 
birdlife, both as a nesting area and as a stopping or winter-
ing site. The coastal wetlands are also a natural nursery of 
great importance for many marine species that spend their 
first years in this area.  

Contact information: 
ALONSO CAMPOS, Germán 
Dirección General de Biodiversidad  
y Participación Ambiental 
c/ Donosti-San Sebastian, 1 
01010 Vitoria-Gasteiz 
Tel: 945 019542 
E-mail: german-alonso@ej-gv.es 

Protection classifications: 

�� Specially Protected Bird Area (SPBA) 
�� Internationally Important Wetland (Ramsar Con-

vention) 

Kingfisher   
Jon Maguregi  

Cliffs at Orgoño   
Jon Maguregi 
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Spain 
Sierra Nevada

Declaration date: April 1986 
Surface area: 171,646 ha (core: 30 per cent; buffer: 70 per 
cent)
Administrative division: 60 Municipalities have their 
territory in the Biosphere Reserve 

Human activities: 

Mountain farming activities, with small orchards, sheep 
and goat-raising.
Winter tourism associated with the important skiing resort 
and summer tourism.   

Ecological characteristics: 

This Biosphere Reserve includes the inner mountain nu-
cleus of the Cordillera Penibética mountain range which 
has the Spanish Peninsula’s highest peaks such as the Mul-
hacen peak at 3,482 m. The steep mountain slopes are a 
reflection of its past, modelled by glacial erosion. The 
dominating climate is continental Mediterranean, although 
it has strong variations in mean annual rainfall, ranging 
with altitude between 350 and 1,600 mm. The vegetation 
includes vast stretches of grasslands and high mountain 
scrubland, Pine, Juniper and deciduous and sclerophyllus 
forests. But what confers an extraordinary value on the 
Sierra Nevada, in addition to its grandiose landscapes, are 
the numerous unique and endemic species of flora found 
here, with over 1,700 different species recorded, 64 of 
which are endemic. Mention should be made of Worm-
wood (Artemisia granatensis), Monkshood (Aconitum) and 
Stavesacre (Delphinium staphisagria). There are also nu-
merous endemic invertebrates and high mountain emblem-
atic species, such as the Mountain Goat, the Wall-creeper 
(Tichodroma muraria) and the Royal Eagle.  

Contact information: 

SÁNCHEZ GUTIÉRREZ, Javier 
Parque Natural, Parque Nacional  
y RB Sierra Nevada 
Carretera Sierra Nevada, Km. 7 
18171 Pinos Genil, Granada 
Tel: 958 026303 
E-mail: franciscoj.sanchez@juntadeandalucia.es 

Protection classifications: 

�� National Park 
�� Natural Park 
�� Natural Monument 
�� Internationally Important Wetland (Ramsar Conven-

tion)(2) 

The peaks of Alcazaba, Mulhacen and Veleta  
A. Miguelez 

Erigeron frigidus
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Spain 
Cuenca Alta del Río Manzanares  

Declaration date: 9 November 1992 
Surface area: 47.500 ha (core: 39 per cent; buffer: 61 per-
cent)
Administrative division: 16 Municipalities have their 
territory in the Biosphere Reserve 

Human activities:  

Traditional open-range livestock-raising continues to be 
the main land use, together with leisure and tourist activi-
ties derived from the proximity of the Biosphere Reserve 
to the city of Madrid.  

Ecological characteristics: 

The Biosphere Reserve is located on medium altitude and 
high altitude mountains with valleys and rocky areas on 
granite and gneiss. The “Pedriza de Manzanares” is to be 
noted, a spectacular geological landscape, dominated by 
strongly eroded granite formations of enormous capri-
ciously shaped blocks known as “berruecos”, with a Medi-
terranean vegetation of aromatic plants such as thyme, 
lavender, Spanish lavender, rosemary and Cistus or Rock 
roses. Among the tree formations are Oak and Ash groves, 
juniper and pine groves and, at higher altitudes, Cytisus 
oromediterraneus scrubland. All this reflects a continental 
Mediterranean climate, with a mean annual rainfall be-
tween 450 mm in the lower areas and 2,000 at higher alti-
tudes. Among the fauna, Iberian endemic species are to be 
found such as the Marbled Newt and the Iberian Frog. The 
Santillana Dam, which has been declared an Internation-
ally Important Wetland is a wintering place for aquatic 
birds, such as winter populations of Black-headed Gulls 
and summer Stork colonies.   

Contact information: 
CALDERÓN FORNOS, Ignacio 
Parque Regional y RB Cuenca Alta del  
Río Manzanares 
Cirección Gral. de Medio Ambiente.  
C/ Alcalá nº 16, 1ª planta; 28014 Madrid 
Tel: 91 4382524 
E-mail: ignacio.calderon@madrid.org 

Protection classifications: 

�� Regional Park 
�� Specially Protected Bird Area (SPBA) 
�� Internationally Important Wetland Area (Ramsar 

Convention) 

Traditional ash tree lobbing  

The Great-crested Grebe  
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Spain 
Lanzarote

Declaration date: 7 October 1993 
Surface area: 122.610 ha (84.610 ha on land) (core: 11 
per cent; buffer: 36 per cent; transition: 53 per cent) 
Administrative division: 7 Municipalities have territory 
in the Biosphere Reserve 

Human activities:  

The primary sector has gradually lost importance vis-à-vis 
the tourist sector that has a network of centres designed by 
the Lanzarotan artist César Manrique. These blend per-
fectly with the natural environment. The Cabildo limits 
urban excess through the Insular Land Plan, adopted in 
2001 by the Government of the Canaries. The Biosphere 
Reserve Council undertakes defence in general interests.   

Ecological characteristics: 

The Island is relatively flat (maximum altitude 670 m), of 
volcanic origin, with vast lava fields, known as malpais, 
and a profusion of craters in the Timanfaya National Park. 
There are also shallow sea beds harbouring a great wealth 
of biodiversity. The climate is dry sub-tropical, with trade 
winds and a mean annual rainfall of 115 mm, and no per-
manent water courses.  The vegetation is xerophyllus 
adapted to storing and retaining humidity. There is a high 
number of endemic species. The island culture developed a 
series of adaptations to trap and use the scant and unpre-
dictable rainfall. This is the case of agricultural techniques 
for sowing under ash and volcanic sheet flows under in-
verted cones forming unique landscapes such as those of 
the Geria valley.   

Protection classifications: 

�� National Park 
�� Natural Park (2) 
�� Comprehensive Natural Reserve 
�� Specially Protected Bird Area (SPBA) (5) 
�� Natural Monument (5) 
�� Site of Scientific Interest (2) 
�� Protected Landscape (2) 
�� Marine Reserve 
�� Site of Community Interest (SCI) (11) 

Cliffs at Famara 
Gerardo García-Casanova 

Contact information: 
MIGUÉLEZ  LÓPEZ, Aquilino 
Observatorio de la RB de Lanzarote 
Cabildo Insular de Lanzarote 
Avda. Fred Olsen, s/n 
35500  ARRECIFE DE,LANZAROTE 
Tel: 928-810100 ext. 2357 
E-mail: observatorio@cabildodelanzarote.com 

Crops growing in volcanic sand 
L. Perea 
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Spain 
Sierra de las Nieves y su entorno 

Declaration date: 15 June 1995 
Surface area: 93,930 ha (core: 4 per cent; buffer: 57 per 
cent; transition: 39 per cent) 
Administrative division: 11Municipalities have their ter-
ritory in the Biosphere Reserve 

Human activities:  

Traditional agriculture and livestock-raising co-existing 
with incipient tourism   

Ecological characteristics: 

The Biosphere Reserve includes limestone and peridotite 
mountains in the eastern sector of the Ronda hills with 
steep slopes, giving way to very deep valleys and a profu-
sion of gullies, ravines and precipices. The Karstic model-
ling of these mountains has shaped an abundance of caves 
and sinkholes, among them the GESM, which with a free 
fall of 1,100 m is the third deepest in the world. The Medi-
terranean climate, with the influence of humid ocean air, 
has given rise to all the Mediterranean bio-climatic layers 
and their associated vegetation, with the noteworthy pres-
ence of 3,000 ha of Pinsapar (Abies pinsapo), a species of 
Spanish fir, together with forests of Portuguese Oak, Holm 
Oak, Cork Oak and Pine. The characteristic fauna in these 
high and medium-sized mountains includes populations of 
Mountain Goat, Roe Deer, Wild Boar and birds of prey 
such as the Royal Eagle, Bonelli’s Eagle and the Booted 
Eagle and the Peregrine Hawk.  

Protection classifications: 

�� Natural park 
�� Included in the Special Physical Environmental 

Protection Plan for the Province of Malaga  
�� Andalucía Hunting Reserve  

Pinsapar de Ronda  
José López Quintanilla 

Booted Eagle
José López Quintanilla 

Contact information: 
RUEDA GAONA, Tomás 
Mancomunidad de Municipios de las  
Sierra de las Nieves 
Carretera Guaro-Monda Nº 20 
29108  GUARO (MALAGA) 
Tel: 952 456153 
Email: reservabiosfera@sierradelasnieves.es 
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Child dancers bringing 
down the Kings’ Virgin  

Spain 
El Hierro

Declaration date: 22 January 2000 
Surface area: 29,600 ha (28,700 ha terrestrial), (core: 4 
per cent; buffer: 54 per cent; transition 42 per cent) 
Administrative division: 2 Municipalities have their terri-
tory in the Biosphere Reserve 

Human activities:  

Agricultural and stock-raising uses and development of the 
tourist industry and services. 

Ecological characteristics: 

It is the most westerly and smallest island in the Canaries 
Archipelago. It has abrupt landforms with steep slopes and 
most of its coastline comprises cliffs. The mountains reach 
a maximum altitude of 1,501 m. The climate is conditioned 
by its proximity to the tropics and influenced by the trade 
winds that combined with the altitude give rise to various 
climatic zones, with rainfall ranging from 150 mm in the 
southern coastal areas to 750 mm in the northern divide. 
The distribution of the main ecosystems is staggered: 
coastal scrubland with succulent plants including different 
kinds of Spurge, thermophile forests of Spanish Juniper, 
evergreen Laurel forests together with Myrtle and Tree 
Heath and finally, the Canaries Pine grove. There are nu-
merous endemic species of flora and fauna, among the 
latter the Giant Hierro Lizard that was thought to be ex-
tinct. However, recently residual populations have been 
found that have enabled its rehabilitation. Other endan-
gered species are the White-tailed Laurel Pigeon, the Euro-
pean Storm Petrel and Bulwer’s Petrel. The wealth of ma-
rine life is exceptional and much visited by submarine di-
vers from all over the world.    

Contact information: 
ESPINOSA PADRÓN, César 
Oficina de la Reserva de Biosfera 
Cabildo Insular de El Hierro 
C/ Doctor Quintero, 11 
38900  VALVERDE,  EL HIERRO 
Tel: 922 550078 Ext. 1922 
E-mail: cespinosa@el-hierro.org 
cesarespinosapadron@gmail.com 

Protection classifications: 

�� Protected Natural Reserve (2) 
�� Special Natural Reserve 
�� Marine Reserve  
�� Specially Protected Bird Area (SPBA) (3) 
�� Natural Monument 
�� Rural Park 
�� Protected Landscape (2) 
�� Fifty-eight per cent of the territory is protected  

Rural landscape 
By kind permission of the 
Cabildo de El Hierro 

Sea bottom 
By kind permission of the Cabildo de El Hierro 

384

mailto:cespinosa@el-hierro.org
mailto:cesarespinosapadron@gmail.com


�����
#
����
��	�
����

��������	
�����=������(������:����
�����������������:8��	
��%����������%���X���))��=��������
%���X���
������=�6:�����%���#�
��	�	�����	���	�	�	
�����	���
����
�7�
���
�������

��
%	������
�'�����%��
���'/���%
����)�
���0��
�����
�'�

������Z�����"
����"������	�����
�����(����������)��	��
��������'�
����
�
"����'��	��+�����5�
��	��)��	�����1�&
/�����������������>
�%������
�����+��"�A
�������
�
����
#����(��(��"����(���
"�����
������������	��>��
1
���'��)��
�;��(
�
����	��+���%����)��	���5��,'����
��(
�1
��'��)�C
�
A
��
���7��%
���5	�%	���<�'��	����0%���(��
��"	���	���"	�7�'
�����(���"��
���%��%�����"�
�����
�(����	��%�������/���

���������	�	�	�����
�
*�
������
��
"��%�������
���
���
��	��
���'/�>����
�'����

���	����)����
�"����%����������	����������'��)��	���
����
��
���������
����)��	������	����7���(�/����

��

��
�
�	�������������	��	����
�
>���	���"�%
��'��	������))������
����
��
�
���
��
����=����
�	������	��	��"��
����
��
������5��
�E��,�
��/�J
���
�%
�
�%%������	��%����
��
��
��
�"��
�����������5	�����)����
�������
�'���%����
(��"�%�
'��������%�����"�(���������
��%�
%��
��
���%
���%��������(��)���
������������2/�
J
���"�
���
��
��
���%
��������	�����	�
���%�������
�
"������)�	���A���
�������
��)���
����/�*	��%���
�����
%	
�
%����A����'��0�������5��	�(��'�%����5������"�(��"�
5
'�5��	�
����������
����������������"�
������������1
���/�7
��)
����%
���
�������"��
����)��Z�����'���������
�/��
*	��
%������)�����"���'�5������
���%��
��'�)�����	������	1
�
�������/��#��
%%����
����	��
�����'��)��	��
��
/��$����	��
	
��
����
��
����
������
������%��������������	��	�
���
�)�E�������5	�����	��%����������)��	��"��
��%����
��$�
��
������
����������%��/��*	������)��%��������	��$�
��1
+
��
��(�"��
������	
����������)�����	����
���5	������1
%����)�	
���	����)���
�
�����������
����
�
����������(��"�
���
�������������	������������"�(��"�5
'����>�������
1
��
��)������)�$������,��������	��������	�����	����
��
�
�)�J
���"�
/����������)�)
��
��
��
����
�%���)�������)�
���'���%	�
��	��&��))���Y���������	��E"'���
��Y��������
�	��&������E
"���
����	��,���"�����D
5��
���)���������	��
����	����7���(�/�*	������
���
�"��
����(����'��)�"�
1
�
����������%	�
��	��&��
�����
�����	��J���������
����
�	��E��
�
��C�����+����5���	����
%�1��������C
��"�����

����	���
����������J
��/����
����

�
������	��
����	
���
>$7*c�E_�N$7$L*$��N�
��N�!�
>
�%������
������
����
�7�
���
C
��>
�%�
������
�������*����
���
(
��
�
*��=������:��:��
E1�
��=�<���
I�
����
��
��/��

��
����	
�������	�	���	
���
�
�� �
���
��,
���i��
���
��7���(���:#�
�� C��%�
�������,����%�����$��
��C�,$#��:#�

�

&�������)��5��������
J
���`�1,����������

+
��������*����
����
N���
�����Y���
��

385



Spain 
Muniellos

Declaration date: 10 November 2000 (initial Biosphere 
Reserve) and 10 July 2003 (extension) 
Surface area: 55.657 ha (core: 15.6 per cent; core: 83 per 
cent; transition: 1.4 per cent) 
Administrative division: Municipalities of Cangas de 
Narcea, Degaña and Ibias. 

Human activities:  

Agriculture and livestock-raising, together with forest har-
vesting and rural tourism.  

Ecological characteristics: 

This Reserve includes various watersheds with steeply 
sloping landforms that only become gentler in the lower-
lying valleys. The climate responds to the specific charac-
teristics of the extreme west of the Cantabrian Cordillera, 
with high rainfall, increasing considerably with altitude. 
Muniellos is remarkable from the biological standpoint for 
its rich forests as it is home to what is the largest and 
probably the best conserved Oak forest in Western Europe. 
It includes almost virgin communities of flora and fauna 
that in the past were dominant in most of the Cantabrian 
Cordillera. In addition to the Pedunculate Oak, the dryer 
areas harbour a series of xerophyllus Sessile Oak forests 
with a stratum where Alder Buckthorn, Mountain Ash, 
Whitebeam, Hazelnut and Holly flourish. In the humid 
shady areas, a dense herbaceous stratum develops and the 
dominant Oak is accompanied by Birch, Ash and Maple 
trees. The abundance and diversity of fungi, mosses and 
lichen, some of which are extremely sensitive to the slight-
est air pollution, reflect the purity of the environment mak-
ing Muniellos seem like an enormous enchanted forest.  
The magnificent Beech groves including those of Hermo 
Monastery, give way in the higher areas to sub-Alpine 
vegetation and lagoon systems such as those of the Cueto 
de Arbás, reflecting the glacier shaping of these mountain 
land forms.  Although hard to observe because of the dense 
vegetation, large species of Atlantic European fauna, now 
extinct in most of the continent, live in the Biosphere Re-
serve, such as the Brown Bear and the Wolf which feeds 
on the abundant Wild Boar, Deer and Chamois. Birds are 
represented by over one hundred species, among them the 
rare Western Capercaillie.  
�

Contact information: 
ALBA MORATILLA, Antonio 
Parque Natural y  RB de Muniellos 
Calle Coronel Aranda s/n 
33005  Oviedo 
Tel: 985 105951 
Email: ANTONIO.ALBAMORATILLA@asturias.org 

Protection classifications: 

�� Natural Park 
�� Comprehensive Natural Reserve 
�� Specially Protected Bird Area (SPBA) 

View of Muniellos from Teso Porciles 

A Beech grove 
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Spain 
Somiedo

Declaration date: 10 November 2000
Surface area: 29,121 ha (core: 36 per cent; buffer: 60 per 
cent; transition 4 per cent).  
Administrative division: the Municipality of Somiedo, 
gathering 38 population centres scattered throughout four 
valleys.  

Human activities: Cattle-raising has specialized in an 
autochthonous race of cattle, the Asturian valley cattle or 
vaca roxa, which produces excellent quality meat. The 
highland pastures have been shared for centuries with the 
transhumant flocks of sheep from Extremadura. Transhu-
mance still takes place, with families coming from the low-
lands of Asturias, such as Belmonte and Salas, to the sum-
mer highland grazing areas. These systems of pasture use 
have given origin to a rich ethnographic heritage with curi-
ous constructions such as the cabanas de teito de escoba,
(broom-roofed huts) corros (circular huts), ol.leras 
(constructions made out of stone near springs along which 
the water ran, cooling the milk contained in the ol.las) and 
mills. Another interesting cultural element is the Royal 
Way of the Mesa or Camín Real, which joined Asturias 
with the Castilian plateau. The service sector has under-
gone considerable development, particularly regarding 
hostelling, based on small rural tourist lodgings.  

Ecological characteristics: 
Somiedo is characterized by its abrupt landforms, with 
steep slopes ranging from 400 m in the extreme north to 
over 2,100 m for some of the peaks along the southern 
divide. It belongs to the temperate humid climate domain. 
The transition between limestone and siliceous Asturias, 
the different lithology, the strong tectonic folding, and the 
modelling of fluvial, glacier and Karstic erosion have 
given rise to unique landscapes: glacial cirques, lacustrine 
complexes such as that of Saliencia, lakes such as the Valle 
Lake, vertical dips, folds, hanging terraces, ravines, etc. 
The plant cover is also very diverse and unique, with over 
1,200 taxa of vascular plants, approximately half the flora 
of Asturias and of the 73 trees and shrubs autochthonous to 
Asturias, 65 species are to be found in the Biosphere Re-
serve. The meadows and grasslands cover a vast expanse 
of land as a result of human use of the territory. The de-
ciduous Beech, Oak and Birch forests and diverse types of 
scrubland with Common Wire-weed, Heather, Erica, Gorse 
and Broom are noteworthy. The Somiedo area harbours 
one of the most important Cantabrian populations of 
Brown Bears, there are also stable reproductive families of 
Wolves; in the rocky areas the Chamois finds refuge, while 
the forests are home to Roe Deer and Red Deer. Among 
the birds, mention should be made of the Royal Eagle, and 
the Egyptian Vulture as migratory species and unique spe-
cies linked to Atlantic forests such as the Middle Spotted 
Woodpecker and the Western Capercaillie.  

Contact information: 
FERNÁNDEZ SIERRA, Luis 
Parque Natural y RB de Muniellos 
C/ Coronel Aranda, s/n 
33071 Oviedo 
Tel: 985 763758 
985 105690 
E-mail: LUIS.FERNANDEZSIERRA@asturias.org

Protection classifications: 

Natural Park 
Specially Protected Bird Area (SPBA) 
Site of Community Importance (SCI) 

Brown Bear   
J. M. Fernández Díaz-

Broom-roofed hut    
J. M. Fernández Díaz-Formentí 
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Spain 
Redes

Declaration date: 20 September 2001 
Surface area: 37,803 ha (core: 53.7per cent; buffer: 40.3 
per cent; transition: 6 per cent) 
Administrative division: 2 Municipalities have their terri-
tory in the Biosphere Reserve 

Human activities:  

Farming, forestry and conservation, hunting and fishing, 
industrial facilities, equipment and services, public use, 
education and research. Some unique architecture is note-
worthy such as the stone cabins with slate roofs, located in 
the high valleys of the summer grazing lands and the tradi-
tional stone granaries. Herds of the endangered Casina 
cattle or Asturian mountain cattle are to be found in Redes, 
and their milk is used to make the famous Casin cheese.  

Ecological characteristics: 

Redes is located in the northern slope of the eastern Can-
tabrian Cordillera in the upper basin of the Nalon, one of 
the rivers with the most discharge in northern Spain. The 
territory includes the whole of the Caso and Sobrescobio 
Councils, with altitude variations ranging from the River 
Nalon at 350 m to 2,104 m at the Pico Torres. The land-
forms are steep with deep ravines and spectacular water-
falls such as those along the Ruta del Alba. The ecological 
importance of the Biosphere Reserve is noteworthy for its 
vast forest masses of autochthonous Beech and Oak that 
are in a good state of conservation enabling emblematic 
species to survive, such as the Brown Bear, the Western 
Capercaillie, the Royal Eagle, the Egyptian Vulture, the 
Middle Spotted Woodpecker, etc, and also for its produc-
tion of water resources that supply water to the whole cen-
tral Asturian watershed.    

Contact information: 
FERNÁNDEZ BARQUÍN, Carlos 
Parque Natural y RB de Redes 
C/ Coronel Aranda, 2 
33005 Oviedo, ASTURIAS 
Tel: 985 105500 ext. 2523 
Email: CARLOSLUIS.FERNANDEZBARQUIN@asturias.org 

Protection classifications: 

Redes Natural Park 

Ruta del Alba Natural 
Monument  

Bosque atlántico    
J. M. Fernández Díaz-Formentí 

Western Capercaillie  

Casina cows   
J. M. Fernández Díaz-Formentí  
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Spain 
Dehesas de Sierra Morena
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Romanesque church at Robles 
de Laciana
Mario Sierra 

Spain 
Valle de Laciana 

Declaration date: 10 July 2003 
Surface area: 21,700 ha (core: 12 per cent; transition: 8 
per cent; buffer: 80 per cent).  
Administrative division: one Municipality, Villablino 
including 13 populated centres, has its territory in the Bio-
sphere Reserve 

Human activities:  

Mention can be made of mountain livestock raising, coal-
mining, and small enterprises engaged in hostelling. There 
has been a great increase in rural and adventure tourism. .   

Ecological characteristics: 

The Valley of Laciana is located near the headwaters of the 
River Sil in the Cantabrian Cordillera, to the north of the 
Province of Leon, bordering with Asturias. The area has a 
wide range of altitudes, with the consequent wealth of 
landscape and valuable habitats: limestone Oak groves, 
rocky outcrops, mountain grasslands, Birch-groves, Yew 
forests, scrubland, numerous rivers and riparian forests in a 
good state of conservation.  The mountain grasslands have 
traditionally been used by the transhumant sheep flocks 
from Extremadura and cattle for the Asturian “Nomadic 
cowherds” (vaqueiros de alzada). This has given rise to 
scrubland with Broom, Bilberry, and grasslands suited to 
the Broom Hare, endemic to the Cantabrian Cordillera, the 
Grey Partridge and the large wild ungulates such as the 
Roe Deer, the Chamois, and the Red Deer, and their main 
depredator, the Iberian Wolf. There are also endangered 
species such and the Brown Bear and the Western Caper-
caillie.

Contact information: 

CASTRO MÉNDEZ, Manuel 
Fundación de la Reserva de la Biosfera de Laciana 
Avda. de la Constitución, 23 
24100  Villablino, León 
Tel: 987470001 
E-mail: manolo@aytovillablino.com  

Protection classifications: 

�� Site of Community Importance (SCI) 
�� Specially Protected Bird Area (SPBA) 

«La Corradina» neighbourhood in Villablino  
Mario Sierra 

Caboalles seen from above 
Mario Sierra 
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Spain 
Picos de Europa

Declaration date: 10 July 2003 
Surface area: 64,660 ha: 24,560 ha in Asturias; 15,381 ha 
in Cantabria; 24,719 ha en León (core: 27 per cent; buffer: 
71per cent; transition: 2 per cent). There is presently a pro-
posal for an extension.  
Administrative division: Asturias: 5 Municipalities; Can-
tabria: 3Municipalities; León: 2 Municipalities with terri-
tory in the Biosphere Reserve 

Human activities:  

Grazing and open-range sheep and goat raising as well as 
of autochthonous races of cattle such as the Asturian 
mountain cattle -Ratina and Casina- and Tudanca cattle. 
The mountain grasslands are used in the best possible way 
thanks to the summer transhumance from the valleys to the 
highlands. A rich heritage of traditional buildings is con-
served where different kinds of artisanal cheeses are pre-
pared, such as the Cabrales, Leon, Picon de Bejes-
Tresviso, Valdeón, Liébana, Gamonedo or Beyos cheeses. 
Presently nature-related tourism is the main economic ac-
tivity.  

Ecological characteristics: 

The Biosphere Reserve is located on two different geologi-
cal formations: the Picos de Europa limestone mass and a 
fraction of the central Cantabrian Cordillera. The land-
forms are abrupt with steep slopes modelled by fluvial 
incisions, Karstic dissolution and Glacial and Periglacial 
processes. A temperate humid Atlantic-type climate pre-
dominates, where the great variation of altitudes, lithologi-
cal diversity and ancestral human presence have given rise 
to a great variety of landscapes. The vegetation includes 
large pure or mixed forests of Beech, Pedunculate Oak, 
Birch, Holm Oak and gallery woodlands with Aspen, Ash, 
Willow and Alder. Livestock-raising is done in the vast 
meadows and grasslands interspersed with gorse and heath 
scrubland. In the higher areas, creeping Junipers grow 
close to the ground to avoid the lethal effect of frosts. As a 
whole there are over 1,600 species of phanerogam plants in 
the Biosphere Reserve.  The fauna is also very diverse, 
including the Wolf, Brown Bear, Chamois, Western Caper-
caillie, Golden Eagle, Alpine Newt, Atlantic salmon and 
some other seventy species of vertebrates. There is also a 
great variety of bats and little known fauna associated with 
the sinkholes, that in some cases are over 1,500 m deep.  
�

Contact information: 
Parque Nacional y RB de Picos de Europa 
Arquitecto Reguera, 13 
33004 OVIEDO 
Asturias, Cantabria y Castilla León 
Tel: 985 241412 

Protection classifications: 

- National Park 
- Specially Protected Bird Area (SPBA) 
- Site of Community Importance (SCI) 

Lake Ercina                                                                    Luis Montoto 

Aerial view of the limestone 
peak Naranjo de Bulnes 
Luis Montoto 
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Spain 
Monfragüe

Declaration date: 10 July 2003 
Surface area: 116.160 ha (core: 11per cent; buffer: 13 per 
cent; transition: 76 per cent) 
Administrative division: 14 Municipalities have their 
territory in the Biosphere Reserve 

Human activities:  

The main activities in the Biosphere Reserve are open-
range livestock-raising, environmental education, scientific 
research, cork harvesting and other forest uses, together 
with hunting and tourism 

Ecological characteristics: 

The central area consists of a succession of sierras at an 
altitude of about 500 m, festooned by quartzite crests. The 
best representations of Mediterranean forest and shrubland, 
harbouring 90 per cent of the Mediterranean flora present 
in the Iberian Peninsula, are to be found on the slopes of 
these sierras, particularly on the shady sides,  Towards the 
outer part and coinciding with the transition zone, less rug-
ged and more accessible to humans, Dehesas take over 
from the Mediterranean forest . They are in an excellent 
state of conservation, together with other less representa-
tive ecosystems such as the riparian woodlands, irrigated 
land near the Tietar River and the orchards and smallhold-
ings near the villages.  The presence of endangered species 
such as the Lynx and the Black Stork is noteworthy. How-
ever the most emblematic species in the Biosphere Reserve 
are the numerous and large colonies of birds of prey, such 
as the exceptional Spanish Imperial Eagle or Adalberti’s 
Eagle and the colonies of the Eurasian Black Vulture.  

.

Contact information: 
RODRÍGUEZ MARTÍN, Ángel 
Parque Nacional y RB de Monfragüe  
Edificio Servicios Múltiples, 7º planta 
10071   CÁCERES 
Tel: 927 006164 
Email: angel.rodriguezm@juntaextremadura.net 

Protection classifications: 

Natural Park 
Site of Community Importance (SCI) 
Specially Protected Bird Area (SPBA) 

The excellent state of conservation of characteristic Mediterranean 
habitats is manifest in Monfragüe  
Piedad Martín 

Monfragüe is home to the world’s largest colony of Eurasian 
Black Vultures, with a census of 250 couples 
Ángel Rodríguez 
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Spain 
Valles del Jubera, Leza, Cidacos y Alhama

Declaration date: 10 July 2003 
Surface area: 119,669 ha (core: 5 per cent; buffer: 10 per 
cent; transition: 85 per cent) 
Administrative division: 40Municipalities have their ter-
ritory in the Biosphere Reserve (27 totally included and 13 

Human activities:  

Traditionally the natural resources of the area have been 
used for open range livestock-raising (sheep and cattle), 
dryland farming (cereals, olives, almonds, vines) and fruit 
and vegetable growing in the few valley-bottom irrigated 
areas. Recently, the service sector has increased its impor-
tance based on traditional resort tourism in Arnedillo, 
Cervera del Río Alhama and on incipient rural tourism 
associated with the natural and cultural heritage (findings 
of dinosaur fossils – tracking, mushrooms, truffles, monu-
ments, crafts). Industrial activity is scant inland and is lo-
cated in the periphery that is better communicated with the 
Ebro corridor, such as Arnedo. There is still some craft-
production of espadrilles and natural wool. Traditional 
orchids have generated a different landscape and their irri-
gation system is a heritage of Arab presence in this area 
centuries ago.   

Ecological characteristics: 

The Biosphere Reserve is located in the south eastern half 
of La Rioja, a mountain area in the Iberian System where 
the highest peaks are at 1,600 m. It includes the Santiago 
Beech grove, the largest in La Rioja and with the commu-
nity’s largest and best conserved masses of Holm Oak. 
Mention should also be made of the highly diverse Medi-
terranean scrubland (Rosemary, Thyme, Gum Rockrose, 
Broom). Among the different and varied landscapes are the 
rocky outcrops and river canyons, an ideal nesting habitat 
for birds such as Bonelli’s Eagle, the Griffon Vulture, the 
Eurasian Eagle Owl, and the Egyptian Vulture, among 
others. The forests, scrubland, rivers and streams harbour 
emblematic species such as the Wild Cat or the Otter and 
considerable populations of ungulates such as the Roe 
Deer, Red Deer and Wild Boar. It is also one of the most 
important sites of paleontological findings in Europe, with 
traces and remains of dinosaur fossils and fossils of other 
species of mammals and flora and is the site of the Can-
tabrian Celtic-Iberian archaeological findings. It also in-
cludes pyrite mines in Navajun, considered to be the best 
in the world with the purest crystals.  

Contact information: 
RUIZ TUTOR, Jesús 
Dirección General de Calidad Ambiental 
Prado Viejo, 62 bis 
26071  LOGROÑO 
Tel: 941291733 
E-mail: jesus.ruiz@larioja.org 

Protection classifications: 

�� Specially Protected 
Bird Area (SPBA) 

Santa Marina . D.G. de Calidad Ambiental de La Rioja 

Santiago Beech grove 
D.G. de Calidad Ambiental de La Rioja 
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Spain 
Alto Bernesga

Declaration date: 29 June 2005 
Surface area: 33.442 ha (core: 26 per cent; buffer: 44 per 
cent; transition: 30 per cent) 
Administrative division: Two municipalities have their 
territories in the Biosphere Reserve 

Human activities:  

Traditionally the local inhabitants were engaged in animal 
husbandry but presently there is a clear predomination of 
the mining and energy sectors, followed by trade, animal 
husbandry, ecological agriculture and services.   

Ecological characteristics: 

The wealth and biodiversity in the Alto Bernesga Bio-
sphere Reserve is exceptional because of its biogeographi-
cal location in the transition areas between dry Spain and 
humid Spain; that is to say, between the Mediterranean 
region and the Euro-Siberian or Atlantic region. The flora 
includes high mountain grasslands in the crags, rocks and 
passes; Oak-groves, acidophilous Oro-Cantabrian Beach 
trees, Euro-Siberian riparian forests of Willow and Poplar 
trees; with the presence of endemic plant formations such 
as the Sabina Albar forests and Oro-Cantabrian Oak-
groves. In terms of fauna, special mention should be made 
of the bird life, with some endangered species such as the 
Red Kite, the Egyptian Vulture, the Peregrine Hawk, and 
the Golden Eagle. In addition to a diversity of flora and 
fauna, the Reserve is also of great paleontological value 
due to the Devonian seafloor fossil sites. This wealth con-
tributes to making Alto Bernesga very attractive to re-
searchers and students from all over the world who visit 
these unique sites as there are only three similar ones and 
they are not as accessible.  

Protection classifications: 
Sites of Community Importance (SCI) 
Sites of Biological Interest (SBI) (2) 
Sites of Geological Interest (SGI) 

The Casares River Valley        
Miguel Aguilar Barrera  

A Devonian fossil site 
Miguel Aguilar Barrera 

Contact information: 

RODRÍGUEZ FERNÁNDEZ, Benedicta 
Ayuntamiento de la Pola de Gordón 
24600  Pola de Gordón, León 
Tel: 987 588003 Ext. 3 
e-mail: c.desarrollo@ayto-lapoladegordon.es 

396

mailto:desarrollo@ayto-lapoladegordon.es


Spain 
Area de Allariz

Declaration date: 29 June 2005 
Surface area: 21.482 ha (core: 1 per cent; buffer: 5 per 
cent; transition: 94 per cent) 
Administrative division: Four municipalities have their 
territory in the Biosphere Reserve  

Human activities:  
The area is characterized by traditional grazing and agri-
cultural uses. Activities related with economic and human 
development have adjusted to this tradition over centuries. 
Presently land use and development are implemented 
through the plans of the Municipalities having their area in 
the Biosphere Reserve. These plans contain the bases for 
sustainable development, primarily encouraging traditional 
land uses that have enabled the area to conserve its own 
very particular natural, socio-cultural and economic char-
acteristics. All the actions set out in the Land Plan aim at 
combining the different possibilities offered by agriculture, 
animal husbandry, hunting, fishing, tourism, historical 
heritage and others, and to implement management that 
links the development of the area with conser-
vation and the protection of the territory’s 
natural assets.   

Ecological characteristics: 

The Biosphere Reserve is of great biogeographical impor-
tance, because the local flora and fauna have been pre-
served in this border territory between two vast ecological 
areas: the morpho-tectonic semi-endorheic depression, 
with a flat base where the River Limia flows, and the 
mountain ridge that in the north is characterized by the 
Allariz granitic massif where the confined Arnoia River 
windingly circulates. Three ecologically valuable areas 
stand out: the veigas or enclaves of land on the banks of 
the Antela canal and the Limia River, with herbaceous and 
shrub vegetation; the touzas,a mosaic of meadows or crop-
lands, separated by patches of trees; and the sebes, mixed 
Pedunculate and Pyrenean Oak 
with considerable specific diver-
sity.

�

Protection classifications: 
Wetland of International Importance (Ramsar Convention) 
��  Specially Protected Bird Area (SPBA)  
��  Site of Community Importance (SCI) 

The veigas at Ponte Liñares
Francisco Javier López  

Muiño de Escadas  
Recreational area on the River Ourille 
Juan Marcel 

Contact information: 

VARELA LÓPEZ, Bernardo 
Asociación para o desenvolmento de Allariz,  
Vilar de Santos, A Bola e Rairiz de Veigas 
Plaza Mayor, 1 
32660 ALLARIZ 
Tel: 988440001 
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Spain 
Gran Canaria

Declaration date: 29 June 2005 
Surface area: 100.459 ha (of which 65.595 ha are on land) 
(core: 7 per cent; buffer: 33 per cent; transition: 60 per 
cent)
Administrative division: 7 Municipalities have their terri-
tory in the Biosphere Reserve 

Human activities:  

Forestry, agriculture, animal husbandry, fishing, recrea-
tion, education and rural tourism.  

Ecological characteristics: 

From the geological standpoint, the Gran Canaria Bio-
sphere Reserve is of exceptional value in understanding the 
process of formation and evolution of ocean islands. This 
BR covers 40 per cent of the Island’s surface area and in-
cludes all the catchment areas from the mountain tops 
down to the beaches and marine areas, through the valleys 
where farming is carried out.  Gran Canaria is character-
ized by its great biological diversity. Its geographical isola-
tion together with the variety of available ecological niches 
for the vegetation have favoured speciation processes re-
sulting in the presence of numerous endemic species. Thus, 
of the 1,363 taxa (600 in the BR) of vascular terrestrial 
flora identified on the island, 125 are endemic to Gran Ca-
naria (95 in the BR), 137 are endemic to the Canary Is-
lands (101in the BR) and 46 are endemic to Macaronesia 
(32 in the BR). In terms of fauna, 1,094 species of animals 
have been identified, of which 543 are endemic to the Ca-
nary Islands (52%). For this reason it may be considered 
that this area is of vital importance for biological conserva-
tion and evolution. In addition to its natural assets, is the 
rich archaeological heritage of the insular Berber culture 
that was born and died, far from the influence of predomi-
nating Medieval Mediterranean ideology. Furthermore, a 
considerable heritage of material assets (agricultural, archi-
tectural and craft structures, etc.) and intangible assets 
(oral tradition, working songs, etc.) is present, linked to the 
farming traditions of the area.   

Contact information: 
CARO QUINTANA, Santiago 
Cabildo Insular de Las Palmas de Gran Canaria 
Profesor Agustín Millares Carlo, s/n 1ª planta 
35003  LAS PALMAS DE GRAN CANARIA 
Tel: 928 219204 
E-mail: scaro@grancanaria.com 

Protection classifications: 

�� Natural Park (2) 
�� Rural Park 
�� Natural Monument (3) 
�� Protected Natural Reserve 
�� Special Natural Reserve  
�� Protected Landscape 
�� Site of Community Importance (SCI) 

Las Niñas Dam  
Cabildo de Gran Canaria 

Cory’s Shearwater
Cabildo de Gran Canaria 

The Roque Nublo monolith 
Cabildo de Gran Canaria 
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Spain 
Valles de Omaña y Luna

Declaration date: 29 June 2005 
Surface area: 81,159 ha (core: 19 per cent; buffer: 74 per 
cent; transition: 7 per cent)  
Administrative division: 6 Municipalities have their terri-
tory in the Biosphere Reserve 

Human activities:  

One of the main sources of economic development in the 
region is open range livestock-raising, together with do-
mestic agriculture and incipient tourist activities.   

Ecological characteristics: 

The regions of Omaña and Luna are the result of a farm 
system that was basically established during the Middle 
Ages and continued to be operational until the middle of 
the last century.  This system included, associated to each 
inhabited nucleus, land allocated to grasslands, woods to 
supply timber and croplands. The high mountain land-
scapes in the extreme north, west and south of the Reserve 
are noteworthy because of their high ecological value, in 
addition to the landscapes modelled by human and live-
stock activities, scattered all over Omaña. The Reserve 
harbours a good number of singular species of fauna and 
for some this is the limit of their southern distribution.  
Thus we find seriously endangered species such as the 
Brown Bear and the Western Capercaillie and species en-
demic to Cantabria such as the Broom Hare or endemic to 
Spain, such as the Iberian Desman, in addition to very sin-
gular species such as the Grey Partridge, the Wolf and 
large populations of Trout, with very specific characteris-
tics adapted to mountain water courses. In general the bird, 
mammal, amphibian and reptile communities are widely 
and richly represented.  
The zone has considerable and interesting flora, with nu-
merous species endemic to the Iberian Peninsula. It con-
serves samples of deciduous and marcescent forests in ex-
cellent condition. To be noted are the Birch groves, consid-
ered to be unique in the Iberian Peninsula, the vast Quer-
cus Pyrenaica groves and the presence of clumps of an-
other recently described (2002) species of Oak (Quercus 
orocantabrica). Also of interest are the riparian forests, 
combined with traditional agro-systems in a mosaic of out-
standing landscape and cultural value.   

Contact information: 
MALLO ÁLVAREZ, Maricarmen 
Ayuntamiento de Murias de Paredes 
Pza. Ayuntamiento, 2 
24130 Murias de Paredes, León 
Tel: 987 593007 
Móvil: 606069301 
E-mail: mcmalloaytomurias@gmail.com 

Protection classifications: 

�� Specially Protected Bird Area (SPBA) 
�� Site of Community Importance (LIC) 
�� Natural Area�

Typical balcony in the Puente neighbourhood  
Jorge F. Layna 

Sierra de la Filera, the northern limit of Omaña  
Jorge F. Layna 
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Spain 
Sierra del Rincón

Declaration date: 29 June 2005 
Surface area: 15,231 ha (core: 4 per cent; buffer: 46 per 
cent; transition 50 per cent) 
Administrative division: 5 Municipalities have their terri-
tory in the Biosphere Reserve 

Human activities: 

farming, forestry, livestock raising, hunting, recreation, 
education and rural tourism.  

Ecological characteristics: 

The Biosphere Reserve harbours a variety of species of 
flora and fauna associated with its history of farming and 
stock-raising. The singularity of the Reserve arises from 
the mosaic formed by Dehesas, rocky areas, scrubland, 
rural units and reforested woodlands, organized around 
four depressions of valleys of varying sizes: the 
Pradena.Montejo depression and the valleys of Horcajuelo, 
la Hiruela and la Puebla; surrounded by mountainous belts 
such as the southern foothills of the Cebollera massif and 
the Peña de la Cabra and la Hiruela sierras. The Dehesas, 
clearly differentiated by their fences, are located in the 
lowland slopes and valley bottoms and alternate with 
fenced-in fields and rural units; the reforested woodlands 
are located on the slopes together with rocky outcrops and 
scrubland with grasslands developing in the highlands. As 
a whole, the territory includes seven types of natural habi-
tats: masses of mixed or single-species pine; shrubland 
formations, Piornales (Cistus and Broom formations), aci-
dophilic scrubland (Cistus or Rock-rose and Erica or heath 
etc.); Oak groves; pasture land; rocky places; Beech forests 
such as that of Hayedo de Montejo, particularly interesting 
because of its uniqueness; Ash and Holm Oak forests and 
riparian forest formations. Biodiversity is represented by 
numerous species of flora and fauna conferring a high 
value on conservation of the BR territory. Many of these 
species are endangered and legally protected by interna-
tional conventions, regional or national catalogues or are 
endemic species that are scantly distributed in Mediterra-
nean environments.

Contact information: 

ALONSO RODRÍGUEZ, Alberto 
Cirección Gral. de Medio Ambiente  
C/ Alcalá nº 16, 1ª planta; 28014 Madrid 
MADRID 
Tel: 91 4382470 
Móvil:  
E-mail: alberto.alonso.rodriguez@madrid.org 

Protection classifications: 

�� Natural Site of National Interest 
�� National Hunting Reserve 
�� Site of Community Importance (LIC) 
�� Eighty-seven per cent of the area is protected  

as Public use and Trust Woodlands. 

Beech grove at Montejo de la Sierra     
Alberto Ruiz Laguna 
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Spain 
Las Sierras de Béjar y Francia 

��������	
�������:8�;%������:��6�
�������������������������	
��%����A���=��:�����%���X�
��))���A���=��8�����%���X����
�������A���=��������%���/��
��	�	�����	���	�	�	
���,��(��%���)�C
�
�
�%
�����>�1
��%��
�����#�

���������	�	�	�����
�
*	���
����%�����%�
%��(�����
�����"��%
������	����
���
"�
���
���"�����������"�
���
"��%���������
���'�"�
����
���(��
���%	�����#/��������
��A
������)��	��������%��	
�
�������(�������5��	�(���'
���
�����������/�*	�������
������'�������5���	'�5��	��	���
����)����"���&��<�����
D
�/� �����'�
%��(��'����"��)�%
���
����������'��	������

�"��5��"����������(�%��������'/���

�
������	��
����	
���
,�E7�$�+D$>;77;��N�n��������
$�%�
%�`��C
��
����
����$"��%�����
����>���
l
�
�$C$>#�
+M�+
���������
�868��C
��E���
������
�C����
��C
�
�
�%
#�
*��=��:��������M���


�I%���%
���/��
�

��
����	
�������	�	���	
����
�
• �
���
��,
����
• C��%�
��'�,����%���������$��
��C,�$#��
• C�����)�+�������'����������C+�#�

��
�
�	�������������	��	����
*	������	��������(������%
�������
������
�������"����
5��	����(����
���)���
�����
���	�"	���
��%	
�
%����A��"�
�	��
��
���%	�
�J
�
+�<
�
��:��:�����
�����)��	��	�"	���
��
������	��,��(1
��%�/�*	����������'�
����"��
��
������
��%
�������5����
�5��������
���
5
���	��=��	��
*
<��5��	��	��
$�
"`��7�(���
������
������
����
����	��
������5��	��	��*�����
����	��D����
��
���"���	��������1
�
���/�2���	����������"���������"��1����	���"�%
��
���
�%���"�%
����������
����"�)�����	����(
��)�������
��
��
���
�	���
��15
������)��	��C
��
�*���
��
�����*�����
����	��
&
������
���&
�b���
�����$�
"`�����"��	���5��	��	���
��1
�
���
"��������	��C����
�����!<
��
����	��C
��>
�%��J
1
"�������J
�$����%
/�E%�'�����
���(��'���(���������
�1
��%��
����%
����)��	��
����
�%���)�'�������%���������
���
'����������5�"��(���	
��	
(����(����������	������	�
�

�����5�)�����)���
����/�*	������"�����)�%����(
�������
��)��%��������	��"��
�������(����'�)���������	����������'�

����	����)������%�%�����0��'/�$���"���	���)���
������
��������	���������
����)��	��'�������%���������)�����
��%
����)��	������"��
���'���	��C��
5����'�*����)���
1
�����
��	��������
��������0����(�����E��������	��+	��1
�����������	��$	�"��(����	��$�����&"��(����	��N�������
)���
�������
�"�
�
�����
�����/�
��� ����� �)� )
��
�� ��%��� 
��� (��'� ��(���� 
��� ������� ���
�	�� �%�'���� %�����0��'� 5��	� �
�'� ������%� ��%���
�%	�
��	�������������������X��	����A
�����	��E��
�
����
%��
Y�������� �	��&��))���Y���������������.�E
"���� �	��&������
E
"�����	��E"'���
��E
"�����	��E��
�
��;5�1E
"���
����	��
��
%��C5
�/�>
��
����%������	��C�
��	�J'�0���	��;�����

����	��>����
���&�
�/��

>�����
'�������7h��

N�
��b
��
,!
��
A�
>

�

��

�
�

C

��
�
!�
+



�
��
�
���
��
�

*�
������
��
�%	���%�����
���	��C����
�����
 �
�%�
�>�"
��
A�

402



�����
����&��
�������������

��������	
�������:8�;%������:��6�
���������������6�8�6�	
���%����A���=�:��9X���))���A���=�
���9X���
�������A���=��8�9#/����
��	�	�����	���	�	�	
���,��(��%���)�J�����������%��
��1
���#/�
� �
���������	�	�	�����
*	���
���
%��(��'�����%�1�
���"��
�������	������)�	�"	�
�����
����
�����)���	�����%
�����
���	���/�$"��%�������

���
��
�����)���	�����"�%��������������������
���
���
��
��%��
��������
���������������5���	'/���

��
�
�	�������������	��	����
�
2��	����	��+
��
���
��+��������
���	��J��$�%
������1
�	����7���(�����������5����))������
���"���������
�	
�����(�����	��
��
�5��	�
���������'�
���"�(�����
�����1
�
����"�(
����
���(
����'/��*	��+��������
���	�������
5����
���)���
���������
����)��	����
���%�(����	
������
����%%��'������)��	����������'����"��	���5��	���
�����
���
"�
�
���"��5��"�����	����������1%�(��������������������1
(����"�������%��������
'.�	��
��%�����������	
���
��
�	�����%����'������%�1�
���"/�*	����
����
�'�%����
���
)���
�������)����"�
�
���
��
��	
��5����
�
�������
���

������"���(��'�����"���"
������'��	�����"��
��)������

�����	���
��
��)���0���%����
���
���"�
�
��/�*	��
(
��������	���"'�
���%��1
���0��'��)�������"�
�	'�	
(��
��
������
�'���
�����%���
���)�����	�������)��	����)�
�
���%��
��(
�������%�����"�
����)�)�'������
��������%�
��%��/� 
��
���
���
���'�
������������	
�������	��
��(����'��)�	
���
��5��	�
�(����5��	���������%����)�
(������
�����%���������
%��1
%
��'�
����)��	�������������
������)������%����/�*	������
�����(
�����������
������)�
������)����'�
����	�������%���)��	��+
���%
������������%
1
��(���)��	��������
�%���)��	��
��
�����	���
�����
�%���)�
�����(����'�
��	����%����������)��	���"��	�5��"��	��
�������%���)�	�"	�'�(
��
����	
���
�/������
���
��
��
��)�
"��
��������
�%��)��������)��	���������
�"�������%����)�
�
��
������	��,������
���	�����5����
�/�

�
������	��
����	
���
C$���J$C�]JY$7E_��$�������
+����%�������
�7���(
�����
����)��
�J
�,
��
�
%M� �
�%�%��$��������
��8����C$�*$�+7L_��E�J$�,$J>$�
*��=��::�������8fE0�/��1��
E1�
���

���
I�
�
��
���)��
/��

��
����	
�������	�	���	
����
C�����)�+�������'����������C+�#�
C��%�
��'�,����%����_���������_�����C,�_#�
�
����
��D�����"�7���(��

�	��������
����������

$�	�����)������
���"�
���

$���"	��������

403



Spain 
Os Ancares Lucenses y Montes de Cervantes, Navia y Becerreá

Declaration date: 27 October 2006 
Surface area: 53.664 ha (core: 26 %; buffer: 60 %; transi-
tion: 14 %). 
Administrative division: Province of Lugo (3 Municipali-
ties have their territory in the Biosphere Reserve) 

Human activities:
The most important activity is open range livestock-
raising, mainly of cattle, followed by consumer agriculture 
and harvesting of forest resources, together with hunting. 
Over the past few years rural tourism has increased and 
beekeeping has also been re-launched. 

Ecological characteristics: 
The Biosphere Reserve is located between two bio-
geographical regions, where species of northern origin 
(both Central European and Boreal) live in harmony with 
species from Mediterranean or Atlantic-Mediterranean 
origin, giving the area great biological diversity. To this 
should be added the area’s orography, with a difference of 
over 1600 m between the 300 m of the Navia River course 
and the 1,935 m of the peak of Mostellar. Its intricate hy-
drological network, varied geological material (slate,
schist, sandstone, quartzite, calcite, dolomite, granite) and 
a variety of geo-morphological formations (of glacial and 
fluvial origin), contribute to increase the structural hetero-
geneity of the region’s ecological mosaic. Os Ancares s are 
lands that have preserved in exceptional condition their 
natural values, landscapes and the natural resources used 
for centuries by their inhabitants. The people of Os An-
cares shaped their own culture, where the conjunction of 
the natural environment and the ethnography are apparent, 
giving rise to an ethnographic wealth resulting in the 
“pallozas” (round, thatch-roofed buildings) the most an-
cient dwellings in Europe. The Reserve includes the last 
part of the Cantabrian Cordillera, thus many species of 
flora and fauna found here are at the limit of their distribu-
tion for the Iberian Peninsula and even for Europe. This is 
the case of the Brown Bear (Ursus arctos) an endangered 
species, and the Western Capercaillie (Tetrao urogallus)
which is classified as vulnerable.  

Protection classifications:
�� Sites of Community Interest (SCI) (2) 
�� National Hunting Reserve

“Palloza” (dwelling) in Piornado (Cervantes)

Dirección de contacto: 
VÁZQUEZ JANEIRO, Laura 
Diputación Provincial de Lugo 
Ronda da Muralla 140 
27004 Lugo 
Tel: 982 227812  
E-mail: laura.vazquez@deputacionlugo.org 
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Spain 
Fuerteventura

Declaration date: 27 May 2009  
Surface area: 353.500 ha (core area: 60.517 ha on land 
[36,35 % of the land surface area]; 13.785 ha on sea 
[7.34% of the marine surface area]; buffer zone: 47.062 ha 
on land [28.27% of the land surface area]; 150.793 ha on 
sea (80.28 % of the marine surface area] ; transition zone: 
58.873 ha on land [35.34 % of the land surface area]; 
23.258 ha on sea (12.38% of the marine surface area)   
Administrative division: Communes located in the terri-
tory of the Biosphere Reserve: Antigua, Betancuria, La 
Oliva, Pájara, Puerto del Rosario, Tuineje  

Human activities:  
Fuerteventura has a population of 97,859 inhabitants. Most 
traditional activities such as farming, stock-raising, fishing 
and crafts – still practiced – have lost economic importance 
on the island, with the exception of stock-raising.  Pres-
ently the most important economic activity on the island is 
tourism, either directly through the hotel sector and its con-
nected services, or indirectly in the promotion of building 
works.  

Ecological characteristics:
The Island of Fuerteventura is the second largest island in 
the Atlantic Macaronesia archipelago. It has a strong re-
gional identity mainly due to the particularities of its geo-
logical characteristics and to the display of its vast natural 
heritage, arising from its arid condition and a rich and di-
versified marine environment.   
The island harbours many natural habitats and living com-
munities linked to those of the Macaronesian zone and, 
more strongly, to arid zone habitats and biota stretching 
from the North of Africa to India.  To a certain extent it 
may be said that the island is in a transition zone and is 
thus influenced by the exuberance of the central and west-
ern Canary Islands and by the adjacent desert zones on the 
African continent.  . The Island of Fuerteventura, together 
with certain areas in southeast Spain form the most arid 
region of the whole European Union, which makes it an 
unequalled observatory for world climate change phenom-
ena.
The Island of Fuerteventura has become an ideal spot for 
bird-watching as it possesses the most authentic and largest 
representation of Canary Island steppe habitats. The island 
has a high level of endemic species because of its insular-
ity, its geographical isolation and climatic features.  Of the 
721 taxa composing its vascular flora, 42 are endemic to 
the Canary Isles and 15 only to Fuerteventura. There is at 
least one species of endemic mushroom (that is to say 
0.9% of the species endemic to the Canary Islands), 7 spe-
cies of lichens (23% of the species endemic to the Canar-
ies) and 5 bryophytes (50% of the species endemic to the 
Canary Islands). The coastal and marine environment har-
bours 4 species of sea turtles, 22 species of cetaceans, and 
a great variety of fish and benthic and pelagic algae.   

Contact information: 
Tony Gallardo 
Cabildo de Formentera 
Tlf.: 928 862300 
Email.: tony@canariasmedioambiente.com 

Protection classifications: 
Natural Reserve (3)  
Site of Community Interest (SCI) (13)  
Specially Protected Bird Zones (SPBZ) (5)  
Ramsar Convention on Wetlands Site (1)  

Cabildo de Fuerteventura 
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Ukrania
Desnianskyi

Declaration date: 2009 
Surface area: 58.293 ha 
Administrative division:
National Nature Park "Desniansko-Starogutskyi" 

Human activities: 

Low density of population within the biosphere reserve and 
on adjoining areas, absence of huge industrial centers in the 
region create the background for development of agricul-
ture and forestry on the base of principles of rational use of 
natural resources with considerable part of traditional forms 
of nature use. Already now numbers of research, monitor-
ing educational programs are realizing. National Nature 
Park "Desniansko-Starogutskyi", 3 small wildlife reserves 
(zakazniks) and 3 nature monuments, wetland of interna-
tional importance "Desna River Floodplains" form the terri-
tory of the Reserve. On the north Desnianskyi Biosphere 
Reserve borders with the Russian biosphere reserve 
"Nerusso-Desnianskoe-Polesie", which in future it is plan-
ning to consolidate in transboundary biosphere reserve. 

Ecological characteristics: 

Desnianskyi Biosphere Reserve located in middle stream 
of the Desna River (one of the biggest branches of the 
Dnipro River) in the Eastern Polesie Region and presents 
the basic landscape types of the east of the Polesie Low-
land: rivers, lakes, floodplains, bogs, transition mires, 
fens, real, peaty and swampy grasslands, pine, broad-leaf 
and mixed forests, including floodplains. Alluvial-
outwash plains occupy 60% of the reserve area, and 15% 
are terrace sand plains, which occupied by forests mainly. 
20% of the reserve area are under floodplains and appr. 
5% are moraine-outwash plains. The majority of agricul-
tural lands are located between floodplains and a mo-
raine-outwash plains, namely hayfields, pastures, etc. 

Contact information: 

Oleksii Kapirulya 
62 Novgorodsiverska Str., t. Seredyno-Buda 
41000 Sumska Oblast 
Ukraine 
Tel (38-05451) 9-14-49, 9-21-70, 9-14-45 
Email nppds@uknet.net.ua 
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United Kingdom 
Cairnsmore of Fleet

Declaration date: 1976 
Surface area: 1.922 ha 
Administrative division:

Human activities: 

One of the main challenges facing the site is the re-
establishment of extensive cattle and sheep grazing through 
work with farmers. A decline in farming of traditional 
breeds, such as belted Galloway cattle, has reduced the po-
tential for such practices, with farmers operating with less 
sturdy breeds more suited to lowland grazing.  

Ecological characteristics: 

Situated in south-west Scotland in the Wigtown district, 
Cairnsmore of Fleet is representative of unafforested 
granite massif, low level moorland, montane grassland, 
and dwarf shrub heath. It is the most extensive area of 
open moorland in Galloway. The reserve contains plants 
at their northern and western limits, nationally scarce 
plants, breeding and upland birds, mammals and inverte-
brates of interest, and upland raptors such as golden ea-
gle, merlin and hen harrier. There is also a population of 
wild goats. Much of the site is managed by grazing and 
burning to maintain habitat for birds. There is progressive 
management to maintain red and black grouse. 

Contact information: 
Scottish Natural Heritage - Holmpark Industrial Estate 
New Galloway Road 
DG8 6BF Newton Stewart – Wigtownshire 
United Kingdom 
Tel (44.1671) 401 075 Fax (44.1671) 401 078 
Email: andrew.bielinski@snh.gov.uk  
erica.knott@snh.gov.uk        
www.snh.org.uk  
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United Kingdom 
Silver Flowe—Merrick Kells

Declaration date: 1976 
Surface area: 3.088 ha 
Administrative division:

Human activities: 

Both sites are surrounded by commercial coniferous for-
estry. The management of Merrick Kells and Silver Flowe 
is mainly carried out through non-intervention, apart from 
areas where extensive livestock grazing is practiced in or-
der to manage vegetation. 

Ecological characteristics: 

Situated in south-west Scotland, this biosphere reserve is 
composed of two separate sites. Silver Flowe is a unique 
bog formation and one of the least interrupted undis-
turbed mire systems in Europe. Its high value is princi-
pally due to the landscape pattern of an assemblage of 
discrete mires. It is also a breeding site for the rare Azure 
Hawker dragonfly. Silver Flowe is also designated as 
Ramsar site. 
Merrick Kells contains three habitats of European inter-
est: blanket bog, montane acid grasslands, and wet heath 
with cross-leaved heath. There are mires supporting vari-
ous communities, and the area has a wide variety of spe-
cies but low population levels. There are nationally im-
portant breeding bird populations, and important inverte-
brate populations. The site is the largest remaining unaf-
forested area of upland in Galloway. 

Contact information: 
Scottish Natural Heritage - Holmpark Industrial Estate 
New Galloway Road 
DG8 6BF Newton Stewart – Wigtownshire 
United Kingdom 
Tel (44.1671) 401 075 Fax (44.1671) 401 078 
Email: andrew.bielinski@snh.gov.uk  
erica.knott@snh.gov.uk        
www.snh.org.uk  
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United States of America 
San Joaquin 

Ecological characteristics: 

Situated on the western slopes of the central Sierra Nevada 
mountains, this biosphere reserve represents the California 
steppe and California woodlands with blue oak (Quercus 
douglasii), interior live oak (Q. wislizenii) and digger pine 
(Pinus sabiniana).

Contact information: 
University Agricultural Laboratory (UAL) 
2385 East Barstow Avenue M/S AG85 
CA 93740-8004 Fresno, California 
United States of America

Tel (1.559) 278 2011 fax (1.559) 278 6998
Email gsrinivasan@csufresno.edu
Web:

Declaration date: 1976
Surface area: 12.038 ha
Administrative division:
San Joaquin Experimental Range USDA, Forest Service 

Human activities:  

In 1934, the U.S. Forest Service established this experi-
mental range to investigate resource and animal husbandry 
problems associated with maintaining a commercial cattle 
herd on a year-round basis on the foothill rangelands. To-
day, long-term records on livestock gains and herbage 
yield and utilization are available. Parts of the range have 
served as a Research Natural Area, protected from fire and 
ungrazed by domestic livestock since 1934. Remaining 
portions of the range have been grazed by various classes 
of livestock during different seasons. Some range units 
have been modified through the application of fertilizers. 
Prescribed burning has been used in some units for forage 
improvement. 
A cowherd and facilities at the experimental range also 
provide opportunities for students to gain practical experi-
ence in the commercial cattle industry.  
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United States of America 
Stanislaus-Tuolumne 

Ecological characteristics: 

This biosphere reserve and experimental forest is situated 
on the western slopes of the central Sierra Nevada Moun-
tains (California) about 15 km north-west of the Yosemite 
National Park. The area consists of two tracts on the South 
Fork of the Stanislaus River and on the lower slopes of 
Dodge Ridge.  

Contact information: 

Stanislaus National Forest 1 
9777 Greenley Road 
95370 Sonora, California 
United States of America 

Tel (1.209) 532 3671 ext. 313 fax (1.209) 533 1890
Email dpotter@fs.fed.us
Web: www.r5.fs.fed.us/stanislaus

Declaration date: 1976 
Surface area: 607 ha 
Administrative division: Stanislaus-Tuolumne Experi-
mental Forest USDA, Forest Service 

Human activities:  

The site is significant for its long history of timber man-
agement research. Dominating trees in the area are ponder-
osa pine (Pinus ponderosa) and sugar pine (P. lambertina). 
Early research included studies on reproduction, planting, 
pruning, slash disposal and lumber recovery. More recent 
studies have involved climate, insects, mistletoe, harvest 
cuttings, site preparation, herbicides and roots. Trees in 
one tract have been inventoried by stand-conditions classes 
within one hectare divisions, providing an excellent data 
base. Several plantations, areas of natural young-growth, 
and large blocks of diverse species and age classes which 
are virtually uncut, provide great potential for silvicultural 
and ecological research in a complex forest system. 
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 United States of America 
  Niwot Ridge 

Ecological characteristics: 

Niwot Ridge is located 65 km north-west of Denver in 
north-central Colorado. Habitats include western spruce-fir 
forest, lodgepole pine (Pinus contorta) subalpine forest, 
alpine meadows as well as ponderosa pine (Pinus ponder-
osa) shrubland. 

Contact information: 

Mountain Research Station 
818 County Road 116 
80466 Nederland, Colorado 
United States of America 
Tel/fax (1.303) 492 8841 
Web: www.colorado.edu/mrs/

Declaration date: 1979 
Surface area: 1.200 ha 
Administrative division:
Mountain Research Station, Niwot Ridge University of 
Colorado 

Human activities:  

The site is little influenced by human impact and is thus an 
excellent site to monitor biological, chemical, and physical 
responses to changes in atmospheric chemistry and cli-
mate. The biosphere reserve is administered cooperatively 
by the U.S. Forest Service and the University of Colorado 
for experimental and long-term studies of alpine tundra. 
A mountain research station facilitates research from at-
mospheric chemistry to alpine and sub-alpine ecology. 
Niwot Ridge is one of the National Science Foundations 
Long-Term Ecological Research (LTER) sites, and has 
been used by the National Oceanic and Atmospheric Ad-
ministration (NOAA) for atmospheric trace gas sampling 
since 1968.  
Today, the substantial increases in nickel deposits during 
the past three decades are one of the major concerns since 
they may alter biological processes in alpine tundra and 
surrounding catchment areas. Educational programmes in 
the biosphere reserve focus primarily on the university 
level, but also include high schools and the general public. 
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►Argentina

►Bolivia

►Brazil

►Chile

►Colombia

►Costa Rica

►Cuba

►Dominican Republic

►Ecuador

►El Salvador

►Guatemala

►Honduras

►Mexico

►Nicaragua

►Panama

►Paraguay

►Peru

►Uruguay

►Venezuela



Country Biosphere reserve Year of Pag.
creation

ARGENTINA San Guillermo 1980 477
Laguna Blanca  1982 478
Parque Costero del Sur 1984 479
Ñacuñán 1986 480
Pozuelos 1990 481
Yabotí 1995 482
Parque Atlántico Mar Chiquito 1996 483
Delta del Paraná 2000 484
Riacho Teuquito 2000 485
Laguna Oca del Río Paraguay 2001 486
Las Yungas 2002 487
Andino Norpatagónica 2007 488
Pereyra Iraola 2007 489

BOLIVIA Apolobamba (Ulla Ulla) 1977 490
Pilón Lajas 1977 491
Estación Biológica del Beni 1986 492

BRAZIL Mata Atlântica 1991 - Extension 493
2002

O Cerrado do Distrito Federal 1993 - Extension 494
2000/2001

Pantanal 2000 495
Caatinga 2001 496
Amazônia Central 2001 497
Serra do Espinhaço 2005 498

CHILE Archipiélago de Juan Fernández 1977 499
Fray Jorge 1977 500
Torres del Paine 1978 501
Laguna San Rafael 1979 502
Lauca 1981 503
Araucarias 1983 504
La Campana-Peñuelas 1984 505
Cabo de Hornos 2005 506
Bosques Templados Lluviosos de los 2007 507
Andes Australes

COLOMBIA Cinturón Andino 1979 508
El Tuparro 1979 509
Sierra Nevada de Santa Marta 1979 510
Ciénaga Grande de Santa Marta 2000 511
Seaflower 2000 512

COSTA RICA La Amistad 1982 513
Cordillera Volcánica Central 1988 514
Agua y Paz 2007 515

CUBA Sierra del Rosario 1984 516
Baconao 1987 517
Cuchillas de Toa 1987 518
Península de Guanahacabibes 1987 519



Country Biosphere reserve Year of Pag.
creation

Buenavista 2000 520
Ciénaga de Zapata 2000 521

DOMINICAN REPUBLIC Jaragua-Bahoruco-Enriquillo 2002 522
ECUADOR Archipiélago de Colón (Galápagos) 1984 523

Yasuní 1989 524
Sumaco 2000 - Extension 525

2002
Podocarpus-El Condor 2007 526

EL SALVADOR Apaneca-Llamatepec 2007 527
Xiriualtique-Jiquitisco 2007 528

GUATEMALA Maya 1990 529
Sierra de las Minas 1992 530

HONDURAS Río Plátano 1980 531
MEXICO La Michilía 1977 532

Mapimí 1977 533
Montes Azules 1979 534
El Cielo 1986 535
Sian Ka'an  1986 536
Sierra de Manantlán 1988 537
Alto Golfo de California-eL Pinacate 1993 - Extension 538

1995
El Triunfo 1993 539
El Vizcaíno 1993 540
Islas del Golfo de California 1995 541
Sierra Gorda 2001 542
Banco Chinchorro 2003 543
Sierra La Laguna 2003 544
Ría Celestún 2004 545
Ría Lagartos 2004 546
Arrecife Alacranes 2006 547
Bahías de Huatulco 2006 548
Barranca de Metztitlán 2006 549
Bosque La Primavera 2006 550
Chamela-Cuixmala 2006 551
Cuatrociénegas 2006 552
Cumbres de Monterrey 2006 553
La Encrucijada 2006 554
Laguna Madre y Delta del Río Bravo 2006 555
La Sepultura 2006 556
Los Tuxtlas 2006 557
Maderas del Carmen 2006 558
Mariposa Monarca 2006 559
Pantanos de Centla 2006 560
Región de Calakmul 2006 - Calakmul, 561

extended and 
renamed in 2006



Country Biosphere reserve Year of Pag.
creation

Selva El Ocote 2006 562
Sierra de Huautla 2006 563
Sistema Arrecifal Veracruzano 2006 564
Volcán Tacaná 2006 565
Sierra de Alamos-Río Cuchujaqui 2007 566
Islas Marietas 2008 567
Lagunas de Montebello 2009 568
Islas Marías 2010 569
Los Volcanes 2010 570
Neha Metzabok 2010 571

NICARAGUA Bosawas 1997 572
Río San Juan 2003 573
Isla de Ometepe 2010 574

PANAMA Darién 1983 575
La Amistad 2000 576

PARAGUAY Bosque Mbaracayú 2000 577
El Chaco 2005 578

PERU Huascarán 1977 579
El Manu 1977 580
Noroeste 1977 581
Oxapampa-Ashaninka-Yanesha 2010 582

URUGUAY Bañados del Este 1976 583
VENEZUELA Alto Orinoco-Casiquiare 1993 584

Delta del Orinoco 2009 585



���������	
*���5�
##�����

�
��������	
�����������
�����������������25�����
��	�	�����	���	�	�	
����
��--�	�����/	���������@�����-�$$�0����������%���:��$$�	#��
�	����!��$�����	����/���%���:��$$�	#��E������$���	*�!�	 
	��(������������"�	��@������

���������	�	�	�����
�
/������	��	�$�����0����#������)��������	���������@���+����� 
#�$����,���	
���!�����-�!�	����	!��������!�(��������	��#�

��	�������������	�����
�

��
�
�	�������������	��	�����
�
/�	����!� 	��������	��(	�������������%���:��$$�	#����� 
�(��	������	��3������&����������������8���$����
).����+��/���!����	���!���-���������	����!� 	�������������
�����	��������(�!��$�-����	����!	��������������$�	�#����!��-�
����	�������������$��������	���$������'(��������$�0���# 
(�	���	����0����$�0���$$�
��!��	�!��	�����,
���-$�	����!$�� 
�������	�
�,��������������#�0����0�	#�	�!$�#�����/����
!�$������	���������T�!�|�6��#����������	$
�	������"����	 
���������$�������,��!������	����	�3���
�� 8���	3�(	����!���-�����#����0���	���������0���	�����

������	����-�%��������������#�����,������)�����+������
�	����������$�-�	���������$�(#�����-�,������	���
���

�� J������������$�	�����(�(�$��������-�T�!�|������:�� 
��!�����&	���������0����,����(�(�$���������������� 
!	������J������-���	������	�-�,	���!��$��,���'($������,
�
����$�!�$�!�##����������

�� J������������#�!��(�!�����-�-$�	������-������������' 
($�	���������0��	���!�����-�!�-������	����	
�(	�,�,$���

�� J���������$�	������	����!��
���#����%�����&#�	�!���0����
��!�#($��������#,$���-��������-������

�� J��!������������#(�	������	!����$���!�$���	�������
�� J����������$
���$��,$��$����!�(����-���������-$�	��

-	�#����������(������-����	��#�
�� J��!���������������	����(�!�������#���-�0��!���	���-�

�#(�	���!��-�	����	��#������!�����-�!�(�	(�������

�
������	��
����	
���
�
 
����!���
��A�!}��9�$�T�$$����}@�
&�#�����	�!�X����	4����E�!����$���
9�$���!�X���������$�"���	��
&�����!���	������
"X	��,��"�(���$�N�7����"X	��,��
/�$3�72��7�2�5�5����
C#��$3�$	��@D�(�������	�
�
 
���"������#�$����	�	%���
.�	!�$����	�w��
C��-�!����������$���2��������
72���%��������
&	��������
/�$3�)72 �52+�2���52������2���
"�$����52��727�����
C#��$3�!����	��!���
�	���(	����� 
���D
�����!�#��	�

A$�������$���A������

477



���������	
��������#��-��

��������	
����������&����������
�������������������������
��	�	�����	���	�	�	
���E���	�$��	����!��$�����	����
�	����!���-�"���#�	!���

���������	�	�	����/���#�����!���#�!��!�����
��������(��
���������$$�#� 	��������8��$�����-�,	����	�������-�	�!	�-����
T�!�|���$�������������0�$���	���$���!�������������	���

��
�
�	�������������	��	����
/���A�������$��!������(��	������	������$�!������������
����$������	���������������	����!���-�"���#�	!�����	�������
&	���������/��������	��#�������!��	�!��	�@���,
�$�	���($� 
����'���(�	�����,
�#��������!�������A�*����������	��!�
,�������	#���$���((��	��������-$����	�������!�����A������
�$��!���������T����	���:	���������"�$�	�����/����������
($������	��$�!����������#��� 
#�#��$��������-�������#�
�,��������$���$����!�����
\"�#(�����$��A������
�$��!��\���������	�($��������
�������	�$���$����!$������
\��|��1	}��\�0��$������
#��������!������!���	��!����
��������-��(����5�����#�
�,��������$���$�����������
!�����-�����\E���������A� 
������$��!��\�/���!$�#����
����	
�����!�$��0����-	�4�����0����������!����	���-�$$��������
��##�	�����#���	����0-�$$��������0����	��/�������	�� 
#����,��0�������������������#��,��������$���$����*��0��
���]����^��������#���$
�����(���,���
����((���0��$��,� 
�0�������������7�����#��,��������$���$������(����#���$
�
�	���
����((������*��0����������&�������J������!�������
0����0���	�)$�����������	���	�+������������0����#�	��
�	�����!���	�*��0�����
\�����\�������,��-������/���
-�����#���$
�!�#(	�����T� 
!�|��V��������0���!	���������
-����	�����	���,�$��������V�����
����%�	���	�"�	��$$�	���������
"���!��$$�������
)��������	
�+�����#��
�
�4����!�,�	����������$��������
����#����!���(�!�����,�����
������	�����	������1$�#��������

�
������	��
����	
���
�
E�	��.�	�}��@�
%�!	���	}�����C��������$�&����
���$�&#,������
&���T���@��$���;������,�$$X���C'�����#������
2����%���1�	��������$�T�$$�����"���#�	!��
�	����!������"���#�	!�� �
&	��������
/�$3�)72 ���+�2������
C#��$3��#�	����@D!���#�	!�������	��

��	��������A������:	�����

T�!�|��������������0 !�((���A�������$��!��

"�##����
�!��!������-�
��!�|��

478



���������	
9��6���1��������#�*���

��������	
��������7�1�,	��	
���7�
������������������������
��	�	�����	���	�	�	
���.���!�(�$��
��-�������J������
.���!�(�$��
��-�.����$������	����!���-��������&�	���

���������	�	�	�����
�
/��	��#��T�	�����	�	�$��!����������&	������-����	����

��
�
�	�������������	��	�����
�
/���$����!�(����	�!��	��-�$$��0��������	�����#��������	�! 
��	��3�
�� "�����$�$����!�(�3�-$����,$���	������$��	�������0����

-����
�$$�0�����
�,��!��������!�$!�	�������!�	( 
#�����

�� /���$����!�(��!�#(	������	�������-����$$���,	����	�
���$$�,�$�������(���,
�������!!��������!������-�#�	����
�	�������-�	#������,�!*,�����-�	���������0��	������
$�����(�	���-�����]/�$�^�A ������������=���$$�	
��-�	����
�	�0��

�� 8����	���$�(������,���������!�#($�'��-�0��$�����
��	,��	������0��$����-�-������������$$���,	���������
0����/�$��-�	#���������

�
&��� /�$���	�����;�:	���
��(�������
���� ���� ,���;�%������;���������-�"��,��)����
�����

������&,����+�;�8�$$�0�;�"������-������������$���$�����
"��� :	���$������
9��� 8���$������-�.�$$��)$���$��-�(�((�	�	��� ���
�����

��,������=��"�	���$$��)�������#�	�����������+������
/�$��) ����������+�;��	���$�����0�����!����	����	����;�
��#���(	��	����;��!	�,$����;�	��� ,����;�"������-�����
�������$���$�����

C�� ��	��/�$���	������
1�� 8��$������)��!$������%�$�����#����#���(	��	�����

�4����!�����������+��

�
������	��
����	
���
�
��,$��:��$$�	#��A���$��
����	����������-�	����	4���"����	����$�%�	�
.���!�(�$��������������J�����
"�$$�����EZ����5��T�	X��!��
��	��������������J�����
�	����!�������������&�	���
&	��������
/�$3�)72 ����+2���
C#��$3�(�,$�U$���$�2D���#��$�!�#��

��
����	
�������	�	���	
����
�
E���	�$�����	���
�

479



�����
����
-
�,%.��

��������	
����������6�
���������������:.����	
�
��	�	�����	���	�	�	
���>����A
��C
��
�7�
�

���������	�	�	�����
�
*	���
���%�������'��)�e
%�lb��	
�
�%	���1	�����
�1
��������'�%	�������)����
�5����
��
/�*	����	
���
���	
(��
������
�%�����
��(����������"�
��������"���
��%������
�	��
(��"�"
�
���)���5���/�*	���
����%�����%�
%��(��'�
����	��
��
�
�������	������(����%
������
�%	��"�
���������
����	���
����
������)��
������
���
���%
������
�
"������

���
�����
���	��
%��(��'/��

�
�

��
�
�	�������������	��	�����
�
*	��e
%�lb������	����7���(�������"�����	��5
�����1
����
������1������������
�������	��>���������$�"�������
�	���1%���#����"�
�	�%
�����(��%�/��������%
��������	��%��1
���1�
���)�$�"�����
����
�(
�������1�����
�����
���
������
��
��(���
���(����)�������'���������)���������
���
��%��5�
�	����"/�2����
���5
�������%���
����
��)������
�	��
��'���
������
�������	��
������������������
���
������
�'�)����5��
����"��	�������
��������
��/�*	��%��1
�
�����5
���������
���������5��	�
���
��
���
���
��)
���
�)����������
���'�����	��������
���	�"	��(
��1
��
����
�����	�5��"�
���"
��(��5
�����
�
�%�/��*	����
���
%�������'�%������������)������)�#����%������5�����
���
+�������%%(������
���"��	���������
�����
%%���
������'�
�
��%	�(
����'��)�"�
�/�*	����
�������������%����)�5����
)
��
���(��"����	�������
�����'����������
���'�����	�����1
�	��������(�/�C����(�����
������%����%	�
��	��+	
%��
*������������$�������$�������#���	��,���� 
��'�$��
������
��$�����%$��������������#�
����	��&��'�)�0��
��������
1������#�
��������%��������	��7���(�����"��	���5��	��	��
,
�
"���
��>
�
��
����$�����%���1����#��"�
�
�
���,�1
�
/�>
�'���%���	
(����(���������
��"������
�
������
�	����������%	�
������"��������)�����"	��	
����
���
�	'����"�%
����%	
�����������%������)�5
���/�*	��
)��������""���
���	����"�����"��)��	���5������	�%�����'�)���
%	
�%�
�������5����)������	
�����
����/��

�
�

�
������	��
����	
���
�
C��(�
�+�
(���
+/+/���8�
�����>����A
�
$�"�����
�
*��=����/:6�#��:��������:���:���
E�
��=�%�
(��I�����A
1%���%��/"�(/
���

Y��5��)��	������	����7���(��� � C/�+�
(���

,
�
"���
��>
�
�

,����)
��'�
��
������
 /�Y����
�

Y�"��
�����>
���)��	��e
%�lb������	����
7���(��

480



���������	
9����#���

�
��������	
������������
��������������/���,���������$-�!���	��������������������
#�		�	��-�0���	����������)������@��$���A�����+��
��	�	�����	����������	����!���-���F�
�

���������	�	�	�����
�
/���#�����!�����
����#��	���	
�����(�����$$�#���	�@�������
�!!�	���!��0��������!�		
����!�(�!��
��-���!��(	���!�����
������/��	��������	������0�	���(	��	���@����$$�#��	�������
,�!������-������!���#�!�(�������$�)#��������-�,	�+�0����
!������	����!�#(�	�������������������� r ��������	��'���!�
���#�$�����������������

��
�
�	�������������	��	�����
�
/���A�����������@��$�������(��	������	������(�	���-�����
����$������-�����%�����	��"���	�$�&��������!$�����0������
9���	�����6��&	���������!��
���#��������-���������!����	 
�������(	��	��
��������$�!�������������'�	�#����	����-�����
�	����!���-���F�
������5���#��,��������$���$��������55Z���~�
$���������8���������Z��~�$��������%���������@��$��������
�
(�!�$�����$����$�������0�������$$�0�,	�!*����0���	������
�!����������������&������!���	��������(���������#�	�������
����!#�����������$�!������������#���$���-�������������($� 
��������		�������,
������#��������!��������!����������$�#���
�������,����������!���	����#���������������,��0������5���
����2�����#��,��������$���$��/�����	-�!���	����-�����0� 
��	������((	�'�#���$
����������0��������$���������-�$$�����
������@����!	������������!	�������������$$
��������	���-�$$�
0��!���!!�	���'!$�����$
����������##�	��J������������������
�������$�!����������������$�#���-�����,��
��-�0���	������	�
$����(	���!��,$��!��������!!�	����!������	������������!���
$�����������$�������	
�����(�!�#($���$
���
1����#��������	��#�����!���,��-�����0������������3�$� 
������(�$�� $�������-�����$$�����$!���!�	�$��-�������	�����	 
	����0����	�����		���)#����#����-�����	���	���$$�
�+��/���
"�	(�	������-�	�����9���$�(#�����-�������@��$������������
(	�#����������!�#(	�������������$�(#�����-���������,� 
��������	�����($��������(	��	�##�����#������#�*����,�� 
��	������-���������	�$�	����	!���)$$�#��������(+�0�������

���$�!���������!����	�������-��!�������

�
������	��
����	
���
���4�}��%�$}��.��������
"�	(�	�!�X��(�	���$�9���		�$$�����$��
"���!�������@��$���)"<9C�<+�
���#��1	��	�����4�������8�������		���
A�Fw��
2����%���%�$����	������F�
�
&	��������
/�$3�)72��+�2��������"�$�3��72����2�
C#��$3�!���(�UF�
D���#��$�!�#�

%���(�(	���!���������,	������������
(	���#�������!�����
�!�		������������	�

����	�$���	� �!�$���!�$�!������������

481



���������	
����?�

�
��������	
������������
����������������5��������
��	�	�����	���	�	�	
����	����!���-�.���������C'�	�#��
��	��������-�����&	����������(�,$�!�

���������	�	�	�����
�
1�	���	
��!���������������	!���/��	��#��.�����	�����C��� 
	��#����$�C��!�������/	��������/	��������$�:��	����!�# 
#����
��!����������%#�$$ ��$��-�	#������

��
�
�	�������������	��	�����
�
/�������-�	#��(�	���-�����J���	�.����&�$����!����������-�	 
����#����0��!���	�����$$
�	������-	�#�A��%�		�����.�	�
)�	�@�$+���������	����	����
�����.�����������&	���������
/����	����!���-�.����������0�!����	��������$�	�����(�	���
0����22S��-������	�����$��	����/���B�,��
�����(��	���� 
��	���0����������5������������((	�'�#���$
����7�S��-������
	�#������
/�������	�(��!�$�$�!�������($����#��	�!�	���#�����(��	� 
(�
���
�	��	�(��!��
���#�����!$�#�����-����������(��	��
����	����	���$$�-�!��	�������!�#,�����������#�$��($�!��
��-�
�!��
���#����������	���
���������!�		�����������0�����(	�� 
��!���-���#�	����($�����(�!�����-������#(��,������,�	����
#�##�$�����������#�	�,$������	��,	������C������	���
�(�!�����	�����,��-������������������!���������B����	����
))���
�������+��������	(
�C��$�������/�(�	���������
�	�0����0$����.��*�
�)/�������,����#�=$�
/���#����������������-$�	�����B�,��
��	������&	��!�	�����
����!�##���������-�/	�� -�	��)���'���������"����=������
&�������$#�)���������������+�������(�!������!�����"���	��
�	�@�$����&���)/���������������������J,
	w��
�w�
))����
������#���+��A��	�$��	���������5�����������
��������������������&#,�
�A �������/������=��������� 
��$�(��������	�0��������	��#,$�#���!��(�!�����-�����
.��������-�	������!����������	!������!$�#,�	���$�����������
/�!��	��,�#,����/���,����
��-������!���	
�����$����!�(��
�	��F����������	���������$������

�
������	��
����	
���
�
9�����%�,����w��"��	#�$$��
.������	������C!�$��}���E��
�/�	��#��
�	������.���F��J����	�$����$���
���B�,��
�)&.J��B+�
�}��E��	��
���F�
�
��7��%������	��
�	����!������.��������
&	��������
/�$3�)72 ��7�+�2��7�7�
"�$3����7���72�����

��
����	
�������	�	���	
���
�

.�!��w�1�$$��������������������.�$����

482

mailto:@�$+���������	����	����
�����.�����������&


���������	
9��6���(#@�
-������1	
6�
��

��������	
����������5�
���������������5�2����
��	�	�����	���	�	�	
���.���!�(�$��
��-�.�	�"��4�����

���������	�	�	�����
�
T�	�����$����������	��#�������������	4���&�$w���!��.�	�
"��4���������(��	������	����0��!�������,����!����	����
�����	
�������	�������!������!	�������������5��J�����-����
������	�3���	�!�$��	���$������!* 	�����������	��#�������!�$�
�(�	�������$�����#�$���	
��(�	��������#��������	���(�	���-�	 
���	
������!�����-�!�	����	!�����

��
�
�	�������������	��	�����
�
%���!������,��!�����!�����$���������	���$������	���	���	�
$�������������#(����0��$������	�$�!����#���!�����$��	��� 
$������-�����%����������-������	����!���-��������&�	����
/���&$,�-�	��)	���	���	+���������4�������	��#�����������
&	����������(�,$�!�������������	-�!���	����-�7����!��	���
�(��������((	�'�#���$
����*#��J��0���-�	#�����	��������
��$�!����,
������!������-�����0�������(�����	����!�������-�
�������������!$���������0���	���	���$����������!�����$�$� 
�����$��*���������������J����!�$���!�$�-��!������������$��������
	������$�!���������$�����#�	����0���	�!
!$��)	�($�����#����
�������!��	��+��J����������((�����	���-�	�#��	���	
�&	!��!�
,�	���������,	��������	���-�	�����-�����J����	,��	������	���
�
�-��(�!�������!$����������(�!�����-�,�	�������(�!�����-��# 
(��,��������(�!�����-�	�(��$�������(�!�����-�#�##�$������
75��(�!�����-�-�������

�
������	��
����	
���
�
C-	�}��AX(�@���(����
9�	�!!�X��.���!�(�$����/�	��#��
���.�	�"��4�����
��,�	����$�%�$��2�2�
�5���.�	�"��4�����
�	����!�������������&�	���
&	��������
/�$3�)72 ���+�25����
C#��$3�#���!�U�@�22D���#��$�!�#��

�

483



���������	
��#����#�9����@�

��������	
�������E���#,�	������)�'������������+�
�������������������������
��	�	�����	����	�	�	
����	����!���-��������&�	��������
�����	��%�!��������������&�	���9�$���J�$���������	�����
F�	����!������-�����.���!�(�$��
��-�%���1�	�������

���������	�	�	�����
�
/���9�$�������	� 
!�	����-���#���(	�� 
��!�����!$����	�$� 
�������(�0��������
����	��#����������
,�!*��7��
��	���
.�����!����������� 
!$����-�	���	
����	�� 
!�$��	���-	����-�	# 
��������#�$���� 
,���	
��-��������,�� 
*��(�����($����������
�-�0�$$�0�����-$�'��
����!��	�!��	����!�
!	�-���������	�������� 
-����0��������	������
���������	�!����@ 
�,$����	������������
!����	
����

��
�
�	�������������	��	�����
�
/������������4���0��$�����
���#����!���������$$����$�
�	�0����&���		���	
�����,���������������������"�	��?����-�	�
����(	���	��������-�(�(�$��������-�8�$��.�	���9��	��"�(
 
,�	�������E���	�(�!�$�����	�<���	������8�$��"�����������
9��*
 $������:�����0����$�!��������-�(�	��!�$�	��!�$���!�$�
����	�����������$����	�#������-�0�����-�	�����	�	�(�	����-�	����
����"�	�$��	���)����
�����������&,����+�-�	���������	�	���� 
�	�������/��	���	���$���-$���������$������������,������-�����
��	����������	��J��������--�	�?������!�$���!�$$
���������,$��
��	�!�$��	�$��!����������	��!�		����������������	�0����!	�-���
������0��!� ���	��#�����	(	������1�	���	
��!�������������
���#�$����,���	
��	��-�$$
�����$�(�������	�(	���!�$���-�
���������	��#����$�(	�!��!����������/	���������?�����

�
�������
	��
����	
���
�
.����$�����$�<��	��
.���!�(�$��������%���1�	������
%�!	���	}�����:����X��/�		���	��$�
�.�����&#,������
/	������1�,	�	��EZ����2��(������
��522"TT�%���1�	������
�	����!�������������&�	���
&	��������
/�$3�)72 ��+�2��7�5�
C#��$3����	�D���-�	�����������	��

��
����	
�������	�	���	
���
�
/���9�$����������������������-�	#�$�!$����-�!������(	���!� 
�������,�
��������!������������������(��	������	����,�������
$�!�$� !�##����
� ���� ���� ������������� ����� ����$�(��� �	����
!�##��#�����������(	���!��������

484



���������	
,
�-	��%��6�
��

��������	
����������E���#,�	������
�����������������������
��	�	�����	���	�	�	
���:���	�#�����-������	����!���-�
1�	#�����%�, ��!	���	����-�	�E���	�$������	!�������C!�$ 
��
����	���������.�����#����"���!�$�����"����$�������
&�����	
����
�)"����F�����:����X��
��$��	�����"����$ 
�����&����	+��

���������	�	�	�����
�
J�!�(��������	��#3��������	�����	��#��&��#�$����,���	
3�
�#�$$���,������!��-�	#����)���������!���$�+����� *��(�����
1�	���	
���	�������3������-�����/	���������?��������!!�	 
���!��0������������,$������������	����&,�	�����$�!	�-���
����������!��������������!	�-��#���	��$���

��
�
�	�������������	��	�����
�
/������!���/��4���������(��	������	������$�!������������
�����0�����-������	����!���-�1�	#������������!���	���-�����
&#�	�!���:	���"��!������������������($�����-�A�����&#�	 
�!���/�������(��	������	����	����������	��#����$$
���	
�
����	����������0������!�#($�'�#����!��-��!�$���!�$��
� 
��#��	�(	������������-������	
��	�(�!�$�-�	����	��������
8���������������	�$�-	�#�0�	*��������,�$������������
"��!����#�����0������!���������$ �
(��!$�#��������#� 
���#����$�0�	���-�$$���*����($�!����������(	����������##�	��
/���0����	���	��#�$������������##�	��0�	#��/���"��!��
�������!�#(	�����-������, 	���������������������!�$���!�$�
@������0�����������!$����-�����������%�#� �	���"��!����, 
	�������%�����
 -������������
�(�	!�����-������	����-��������
���!���	���,
�-�	����#�����������--�	������������-��'($���� 
������1�	���	
�	����	!���!��$��,�!�#�������-�����,���!�
!�#(��������-�����$�(#����-�	������	�����6������	(	��� 
$�����!�##�����������#�������!�#(	���������#�����#����
�-���������	�$�	����	!���,���������!���#�!��	�0������!��$�
�4���
�����!�	��-�	���������	��#������
�
��
����	
�������	�	���	
���
1�	#����E���	�$�����	���

�
������	��
����	
���
�
��	���E�	��:��@w$�@�
%�,��!	���	}�������!�	����E���	�$�����
<	����#������
�"�$�����&#,�����$�
�	�������2���)&$���+�
�5���1�	#����
&	��������
/�$3�)72 ����+��
C#��$3�F����@�$�@D�	����!�#��	��

1�	���	
�����

T�$��������!���	��

485



���������	
�������/-����#�,?��9��������

��������	
����������E���#,�	������
����������������7������),������'������+�
��	�	�����	���	�	�	
����	����!���-�1�	#����

���������	�	�	����&��(�	���-������	������(�	� �	,�������	��
�	��#��
�0��*������������-�#�$
���������&#��������	�
����������$��������,�������������	����-$�0�	 �	�0�����#�	 
*�����	�������(���	�����!���$��	��������,��*��(������������
����$�*���
���#����4��!�$��	������-	�� ,	��������A����	��
(����#����	����!	�������0��$������$����!�(�������#(	�����
������$������������,F�!������-�]#�	��������������^�����,����
�!!�#($�������������$
���	�!��	�$$
�,����$���!�$��	�$$
�����
�����
#,������!��
 ����	�$������	$��������,����	�!���	���
0����!������������,�������������--�!�����$��*���-���������,� 
��������0�	�������	�	���	��/���"��
�����,�!�#��	�!��!�$���
0������������	�����A���������/����!�����������#����	�����
��������!� �������	����0�	*���
��#���$	���
�-�����������#�����$$�
���������/����#($�#����������-�
����.����	�%�����������$���
)(	���������-�0���	�������0�	�+��
"�#(	����������$���-�	�8�����

��
�
�	�������������	��	����
8����	���	������C!�$���!�$�?������������	���!�#���0������
����1$�����$�����-�������	����
�������	��������	���������
,������	�(��!�$���	#�����������!$������������:	���"��!��
�	����!�����#���"��!��%�, 	�������/���0��$����-���� 
#�	(��$���!�$��-�	�����������������-$�	��!���	������������
����	���
��-�-�����������������������#(�	���!���-��������� 
	��#����$���	��!����������!��$�������,�!������-�����(	�' 
�#��
��������!��
���������������(��	������	����(�	��������
C'(�	�#����$�%�������,$��I	,���9���$�(#����&	����E��	�
����$����������������	��#��0��!���	��!�������$
�-$������
����������������������'���������-���,�	�(�!�$�-�	������&�
�	����#�����-��
�	�(��$�!��	��������,������-�	#�����!������
!�##��������0�������	#����	��� ,�����0��	��)�������
��������*�(�����,���������*�.�'�!�����(
	���� �������
,�,������*�"�����$�(��
������,������������������!��	���
8���	��
�!���������

������0�����(	���#��������������	�
0���������#,$�#���!�8���	�A�$
�1��������,���(	���#�������
J�������	����(	���!����-	�#�	���	�-$�������������$�!*�A�(� 
!���)(�#�#�������+��������!�	��C�	(����	���)������#����
���������8���+���������J,�	w (��w�))����
������#���+�
�	����#�������/�����$$�	
�-�	�����!����������	��������	���
�
�-�$�����������(�(�
����0��������0�	��
��	!���������,	�� 
(�
�����

�
������	��
����	
���
�
%������9��1w��#��1��	!����
"���	�������!�(!�X���$���,�������

�T������������$�����A������<!��
��$��}����	����
�
�5���1�	#����
&	��������
/�$3�)72 ����+�2�2��
"�$3��������7�7�5���
C#��$3��-��	!���D
�����!�#��	��

486



���������	
�����������

��������	
�������E���#,�	������
���������������������������
��	�	�����	���	�	�	
���%�$������F�
�

���������	�	�	�����
�
/���(	������(�(�$������#���$
�!�#(	�����(�������-�	#�	���
/��	���	���#�$$�����#����# ��@���$�����0��	�������������
!�����-�A���/�$������	�!�##����
��0��	�������������!�����-�
1��!��%���������$���� ��$��	������0�	*�	��0���$�������
-�	#�����0�$$����$�	���$��� �0��	���-��	��������$�-�	#������
��!���!�$�(	���!�����!�#(�������E��	�������	�!�$��	�$��	����
��#� 	�	�$�����$�#�����������$�,��	�	��0�	*�����������(	� 
��!�����!�#(�������J������	�$���	����	���!��$�����	�������
�
����(	���!������
��#�!���	���,��	������0�	��������������-�
���������

��
�
�	�������������	��	�����
�
/������!�		��(������������,�� ����	�(��!�$�������-�����
B�������	����!��0����������&#�@������9�#����)"�,	�	��
`�8�$$��*������+���$���*��0�����&������B�������!� 
	������)9���	���������$������7+�����.��������B�������	�� 
��!��)I���	�
����2+��/���A���B����������$�����!$�������
(�	������-������&�������	���$�����!�		��(��������������
&����� �����������9�#����)"�,	�	��`�8�$$��*������+��
/����-�	#������������,��-�������������'�	�#���������-�����
#��������-�	��������������$�(���������������	���$�(����-�
����&�����"�	��$$�	���!���	������$������		�0���	�(��-����	�
2����*#�	��������$��������#�	�������-	�#�����&������
#��������-�	������-�T���@��$��)�Z�$��������E+��������&	��� 
������	����!���-�"���#�	!��)�Z�$��������%+��
/����$�!��������!$�������	
�����	�����!�$����!�(����	��� 
����-	�#��'�,�	������,�	�(�!�$�#��������-�	�������	,��	 
�����	����,������	���
����	�����!$�����	���$������0��	��
��	�@����$�(	�!�(�������������-����#����$�!$�#���!�-�!��	�����
�����&�������!��
���#����!$�������(�!�������(��������' 
�	�#������	��#����$�!�����������

�
������	��
����	
���
�
�������
1	��!��!��AX(�@�%���	��
.������	������&#,������
��
9���		�$$��%�������,$��
"���	��"}��!��:	�������	���
&������$���J�!���%;E���$�!*�JJ��
22���%�$���N�&	��������
/�$3�)72 ��+�2����2��
C#��$3�-$�(�@����	�D��$��������	��
&�'�#��
<#�	�.����@��
%�!	���	}�����:����X��&#,�����$�
&!���,����������������
��		�����F��$��T�|��
%���%�$����	������F�
�
��F�
�
/�$3�)72��+�2�5����

�
��
����	
�������	�	���	
����
��	����E������$���	*��C$�E���$�	����$���/�$����E���	�$�
����	����"�$�$�����E������$���	*�

487



���������	
(��
���!������$�
-��

��������	
�������%�(��#,�	������
�����������������55��2�����
��	�	�����	����	�	�	
���/����	����!����-�"��,�������
����E��	��

���������	�	�	�����
�
�	���!�����������,������!����	�!�$��	������$������!*�	��� 
�����-�	���	
�)0����������� 0����(	���!��+�����	��# 
$����	���!������������	������(��($��-	�#�����#����!�������
!�		���������������$���������	,���	�	�$�������, 	�	�$���!��	����

�

��
�
�	�������������	��	�����
�
/���T�$���������!� 	�������$�!�����,��0����$����������7=�
����2=�%���������0����	����	������-�����	��#����$���	� 
�,�$��
����������������	���������(�
��!�$�����	��#��������
��#�	*���!$�#���!��	��������,���������	#���-���#(�	���	��
)����!������0����!����������$�������������$������+������($� 
���#��	
�)	���-�$$��	�((�������	�$�����������*#��-	�#�
�����##��������&���������7���##�������������������($� 
����+��/�������(��	������	�����!�#(��������#�����#(�	 
����-�	����-�	#��������-�E����-���������&	��!�	����'�	�!�
-�	�����0����"�	��$$�	��"
(	���������&������!�##���������
0��$������������((����0�����$$�����	�����	���
��-�$�������	 
�����#����
/���������	��#�����($�
���*�
�	�$�����(	���!��������������
,���������-���������������	������	�,�������-�#��
��(�!����
��������������,$�������$�!��$�	�-������/�������	��#�������
���$$�����	�$$
������!���������-�!	���!�$��#(�	���!���������
(	���	��������-������!� 	��������������������!���	��,�$��
��-�
#��
��-�����	�$�������(�!�������
/����	����������$
������$�	�-	�#�����,�� ����	�(��!������ 
(������0����#��
�����#�!��(�!������!$�������5S��-�����
�#(��,������7�S��-�����-������5S��-�����	�(��$������S��-�����
#�##�$�����S��-�����,�	��������2S��-�����0���
�($������
/�������(��	������	����$�����!$�������	�!������#�!��(�!����
��!�� ��� ���� %�!��$� /�!�� /�!�� ) ������� ����#����+� ����
����"��$$���!��1	������$��	�,$���(�!������!���������A�	!��
���������� � ���� �������	��� �(�!���� ��!�� ��� �������#�$�
)2�����������#�������+���������%�����	������	�<���	���

�
������	��
����	
���
�
&���}�&$�F���	����	�@�
9�$���!�X���������$����������� �
&�E�
T�!��&$����<~"����	���N
��	�$�!���
2����	����!�������}��E��	��
&	��������
/�$3�)72 ��22+�2�72�5�;�2������
C#��$3��(�	�@D�(�������	��

��
����	
�������	�	���	
���
�
E������$� ��	*�� ���� ����	���� �-� A��}��� E����$�
���(���A���&		�
������A�������$����

488



���������	
9�������+���#��

�
��������	
����������%�(��#,�	������
������������������2����
��	�	�����	���	�	�	
����	����!���-��������&�	���

���������	�	�	�����
�
T�	�����	�	�$��	����������!����#���������*���	�����$$�(	�! 
��!������������	�
	��J	��$������(��	������	������!�����
��	��,�!*��*�$$���,	��������,	��*��� ����#���!�����!����
	�	�$�!	�-��������	��������$���	�!�$��	�$�(	���!������J������$���
��������-�	���	�����	�!	�������$��!������������

��
�
�	�������������	��	�����
�
/���!�##�����������,��-��������������	�
	��J	��$����� 
�(��	������	����	������$����-��!�����$�����	�(	�����������
(�	������-�����!!��������-�����	��#������������������!��	 
�!��	�@����������	�!�����$������	
��-������������$���$�����
0��!�������(	��	������$
�����((��	���,�!������-������� 
!	��!������	,���-	������
J��!�������������	�������,������	���
��'���������������	����!��
�-��������&�	��3��((	�'�#���$
�5��S�)���(�!���+��-�����
�������&�	���,�	�$�-���2��S�)25��(�!���+��-�#�##�$���2�
S�)�5��(�!���+��-��#(��,������75�S�)����(�!���+��-�	�(��$���
����2�S�)����(�!���+��-������	����!�6���������($������	��
���,��-��������������	������
1�	���	#�	�������,���(��	��	���	���!�#(	����������-�!����
(�	�������-�����0���	�������-���	�����	���	�������,�!��������
�����		�������,
������$
�(�(�$������	,����	���������������
�	����������	!���-�$�!�$�	�($�����#����-�	��������$!����4�� 
-�	������(	��������	��*����0���	����������	#����(�	!�������
�-������������&�	�����,�	,�����
1���$$
��������	�
	��J	��$������(��	������	����������$�	�����
�	����$�������������������!�$
��	,�������	��#�����J����#(�	 
���!�������	������$��!�$����������,$��,�!������-��������	 
#����#�����-������������!���	�����((	�'�#���$
�������
��!��	����-�-�	�����!����������,����������������'���!��(� 
!���������$#�����������!��	����-�-$����,$���!	�,$������

�
������	��
����	
���
�
��!�	���"�|����
<	�����#���	����!��$�(�	���$�9���		�$$��%������,$��
"�$$�����
�7���/�		��JJ��(�����2�
�����A���$����
�	����!�������������&�	���
&	��������
/�$3��)72 ���+�2�7��7�
C#��$3������$������D
�����!�#��	�
	�!�	��0!�����D���#��$�!�#���

489



�������	
(��#�������;3##��3##�<��

��������	
������������
��������������2���22����
��	�	�����	���	�	�	
���9�(�	�#�����-�A����@�

���������	�	�	�����
�
/���#�����#(�	�����#�����#����(	��	�##��0�������T� 
!�|��.�����#�����$����%��!������������$�!�����������*�
($�!�3�����T�!�|��0�	��!�������������	����������	�0��$�
��������0���	��������������.�����#�����$���!��!$�������

��
�
�	�������������	��	�����
�
1��	�#�F�	�(�
����	�(��!�	�������#�
�,���������������3�
����&������?���������%�, &������?���������&������1��� 
��$$�����������&$$����$��$����A�*��%
���#��8������������
	��������#���	�������#�
�,��������-����!������	����(�	�#� 
��	����!������$���������	��������������	����-������!�������
/�������(��	������	���#���$
��!!�(��������&(�$�,�#,��
"�	��$$�	��	���������	��!��������������#���!$����-�	��������
B�������	����-�"�	�F�����<-���������#������((	�'�#���$
�
��7����(�!�����-�-$�	�����������,����	�!�	������/������
��!$�������������$�������	��$�!��$�����	��#������-�����"�	 
��$$�	�����$����#��������&�������	���$������#�	��$�����
����(����,���������B��������	�#�������"$����1�	��������
	�#�����-�	������-�)������������������
/0������	�������������
 -�����(�!�����-�-����������,����
	�!�	������#������������	������(�!����������	����	��������
�	��������	�����!���������T�!�|��)1���,�������,��+������
%(�!��!$������	�)(���������������+��������	������:�� 
#�$�)2���������������������+������9��	�)!�����������&
,�������+������90�	-��	�!*���)��0����#���������
����+��
����&������"���)7�����3��#���+��������#��)7�������&
���+������:�����"����)7������,�,�����+������&������
:�����) 
���
�,������������+���������/�		����9�!*�
)���,�������������+���������������������	��(�!�����-�,�	���
��!���������&������/���%(������$�)5���
����������������=*�
����8���� ���$���%�	�*��/
	����)/,��������������=*�
A��������
������=�����������-�� -�!���&��(�����A%���������
����
����=�0��!���������#�!��������	�������

�
������	��
����	
���
�
"�	$������I��	���
"�$$��&$-	����&�!�		�#@��5���
��$�����
/�$3�)7��+���2������
1�'3�)7��+���2������
C#��$3�!�����	��D��	��(���,�,���
000���	��(���,�,����

490



�������	
9
#$��������	 �	

��������	
������������
��������������2����������
��	�	�����	���	�	�	
���9�(�	�#������-����������A����@�

���������	�	�	�����
��������$$
��0�$�$�-��#�����#����(	��	�##�������������� 
�,$��!�##����
�����$�(#����(	�F�!���!��$��,���#($� 
#���������!���������0�$�$�-��#�����#����(	�F�!�������	 
��*���0���������������"��#�������.�������!�##�����������

��
�
�	�������������	��	�����
�
/��������(��	������	������$�!������������%�, &������
E�	���,������	�(��!�$�	��������������$����-�����$$���-�����
�����	��&�����"�	��$$�	��0��	�����#��������������&$$����$�
�$�����J��������	����#(�	�������,�����3��
�� &#�@���-�	����)$�0�	��	�(�!����� �7���#��,��������

$���$+��
�� 1�����$$��	�(�!�$�-�	����)7���������#��,��������$���$+��
�� I((�	��	�(�!�$�-�	����)����V���5���#��,��������

$���$+��
E�0��(�!�����-�,�	����((��	�����$������������������0��$������
�($����-�	�������	�!��	�������#�$��(�!�����/�����#,�	��-�
��	��,	������	�(���	�#���!�$$
��������-$���($��������
�0�#(
�-�	�������
/��	���	���5���(�!�����-���#,�	��	�������!$������-��!
��(� 
!������!�������� $��-���.������
�)�"�����������������+��
"���	�) ���������$+�����/�#���������������L�����(�!����
�-�(�$#��	�������!���������:����#��(�$#�)%�����
�������+�����:��������#�������/��	���	��7��(�!�����-�
#�##�$��	�!�	������!����������$�!*�%(���	�.��*�
�
)/��������������+������%(�!��!$������	�)(������������&
���+������:�����<���	�))��������#�����������+���������
90�	-��	�!*���)��0�����
����+��
&�(	�$�#���	
�$��������,�����	�0���(��-�7���,�	���(�!�����
�#�������#���	�������#�!��(�!���3����	�������������*�
�����
������,����������2�������������������E����
 
��	����(�!�����-�	�(��$��������,����	�!�	�������!���������
B�$$�0 �(����������	�/�	�$��))�����������������+������
�$�!*�"��#���)��������
�����,��+������B�!�	��"��#���
) �����������B+L��#(��,�������!�����5���������������
 ������������) �
����������+����������#��������<���
����	���������	����(�!�����-�-���������,����	�!�	�����
�#����0��!�3���		���%�	�,�#�))��������������������&
���+���$�!*�(	�!��$������))��
��������,������+���������&
�������

�
������	��
����	
���
�
"�	$������I��	���
"�$$��:�	#��������C�4��"�#(�	���;��
��$�����
/�$3�)7��+��������27�
1�'3�)7��+��������27�
C#��$3�!�����	��D��	��(���,�,���
000���	��(���,�,����

491



�������	
)��-
$���
�#$�
-����#����
��

��������	
�������<!��,�	���5�
����������������7��������
��	�	�����	���	�	�	
���9�(�	�#�����-������

���������	�	�	�����
�	�����$
�����"��#���-�#�$�����������"�#,��-�#�$����$����
����������)�((	�'�#���$
�5���(��($�+��J����������(	������
$�#��������	���	����#������#�$$�-�	#������	��!�������

��
�
�	�������������	��	�����
�
/�	���,������	�(��!�$�	�������!����	���������������C' 
(�	�#����$�%�����������(��	������	���)�� C��+3�&#� 
@����"��!������"�		�����J�����$�!������������,������	�(�� 
!�$���, 	�������-�.����	������-�	�������������������$�	�
,������	�(��!�$�(����������������������
������������	!��(�$����
�-��$$����$�-�	�������		�������,
���������������0��$������
J��!����������	����
(����-���,����3�����-�	����!�#($�'������
���������!�#($�'����������0�#($����!�#($�'��J����	#��
�-�-$�	������-�������7��(�!�����-������	�($����������,����
	�!�	������������������#�������������	���	���((	�'�#���$
�
��7����(�!�����&#���������(�!�����-�-$�	���#�������!���,��
#�����-���� $��-�.������
�)�"�������������
����+��
%�����.�	�����	�0����) ���
������#����������+��"���	�
) ������������+��%���,�'��	������# 0�����	���)2����
���������+��"�	�,,����/	�#(����	���)(�#�#����
��&
���
����+��/����������$��"����(�����	�%��$� (�$#�
)���������	��
�0�+���������:����#��(�$#�)%�����
��+��C���������	�������-�-�
 �0���(�!�����-�-����������
,����	�!�	�����8�	���#�����������	������:�����&	#���$$��
))����������	����+�������$�!*�%(���	�.��*�
�)/������
��������+������������0$�	�)/����������������+�����������	�
))���
�������+������.�	���9��	�)!�����������
�&
���+������8���� 0������E����F�	�) �������,��������&
����=��������	(
�C��$��)2������
���3�+������.��!��
�
9�!*�) ����������
���+������I��!�$��	���/�	����)(������

����
���=������B�$$�0 �(����������	�/�	�$��
))�����������������+������B�!�	��"��#���) ���������&
������������+����������$�!*�"��#���)��������
�����,��+��
1��	�����	������������
��(�!�����-�,�	���������$���,����
������-�����

�
������	��
����	
���
�
C���	�E��$�A�	�!��1�	�w���@�
C���!�X�����$X��!����$������
"�$$�������E����C�4�������E=������%�����	F��
A����@�
��$�����
/�$3�)7��+������7����"�$�����222����
1�'3�)7��+������7���
C#��$3��$�	�!�D���#��$�!�#��
!�����	��D��	��(���,�,���

	 �	

492



 Brazil 
  Mata Atlântica

Declaration date: 1991 (5 extensions) 
Surface area: 35.000.000 ha 
Administrative division: 16 of the 17 States having Mata 
Atlântica in Brazil  

Human activities:  

One hundred and twenty million Bra-
zilians live in the Mata Atlântica 
area, and most of the cities, indus-
trial, tourist and agricultural centres 
in Brazil are located in this area.  
Close on 40% of these ecosystems 
are included in the Mata Atlântica 
Biosphere Reserve.  

Ecological characteristics:  

The Mata Atlântica is one of the Planet’s most beautiful 
and endangered tropical forests. It extends over 17 Brazil-
ian States as well as parts of Argentina and Paraguay. In 
Brazil it has been fragmented and reduced to less than 8% 
of its original area. Even so reduced, the Mata Atlântica 
holds record biodiversity including up to 450 species of 
trees per hectare and over 8000 plants have already been 
identified. The fauna, one of the most diverse in the world, 
includes 185 (that is to say 70%) of the 265 species consid-
ered to be endangered in Brazil. The Mata Atlântica com-
prises a great mosaic of forest formations as associated 
ecosystems, including mangroves, dunes and highland 
vegetation. It stretches along 5 thousand km of Brazilian 
coast, including areas from sea level up to 2,500 m above 
sea level.   

Contact information: 

Clayton Ferreira Lino 
National Council of Mata Atlântica (Atlantic Forest) BR 
Rua João Julião 296/11A 
01323-020 São Paulo - Brazil 
Tel: (55 11) 2232 5728 — Fax: (55.11) 2231 8555 265 
Email: cnrbma@uol.com.br  

Denise Rambaldi 
Sao Paulo City Green Belt Biosphere Reserve 
Rua do Horto, 931 
02377-000 São Paulo – SP - Brazil 
Tel: (55 11) 2232 3116 — Fax: (55.11) 2232 5767 
Email: denise.rambaldi@gmail.com 
www.iflorestal.sp.gov.br/rbcv/index.asp

Protection classification: 
Law for the National Conservation Unit System 
Mata Atlântica Federal Law 
National Programme for the Conservation and sus-
tainable use of the Mata Atlântica  
National and State Protected Areas (Parks, Reserves, 
etc.)

Serra do Mar, between Sao Paulo and Rio de Janeiro 

Golden Lion Tamarin or 
Golden Marmoset 
(Leontopithecus rosalia)

Ecotourism training, Vale do Ribeira, SP 
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Brazil
Serra do Espinhaço

Date of declaration: June 2005 
Surface area: 3.076.458 ha 
Administrative division: 53 Municipalities in Minas 
Gerais, Brazil 

Human activities:  

This region is one of the most exploited mineral regions in 
the world. Other activities include open range cattle rais-
ing, subsistence agriculture, and plant extractivism.  Tour-
ism and scientific research are gaining ground in the con-
text of the region’s cultural and historical significance.  

Ecological characteristics:  

The Serra do Espinhaço is the most extended and continu-
ous mountain range in Brazil. It stretches, like an ecologi-
cal corridor, along close on 1,200 km N-S from the State of 
Minas Gerais to the northern limits of Bahia with the 
States of Pernambuco and Piaui. Its altitude varies between 
1,000 and 1,500 m, with peaks reaching up to 2,017 me-
tres.  It is one of the greatest sources of water for Brazil’s 
main hydrographical basins, draining directly into the At-
lantic Ocean. This fabulous natural monument is host to 
three Brazilian biome that are highly relevant for biodiver-
sity conservation: Caatinga, Cerrado and Mata Atlântica. 
The vegetation known as Campos Rupestres distinguishes 
Serra do Espinhaço from other regions in the world. These 
rock fields are flower-dotted highland grasslands which 
develop on bedrock, stony or sandy soils crossed by rivers 
and gushing waterfalls. The Campos Rupestres are formed 
by a rich mosaic of plant communities, only controlled by 
the local topography, the nature of the substratum and the 
microclimate. Knowledge is still very limited due to their 
mega-diversity. Present studies of the flora estimate be-
tween 2 to 3 thousand species with about 30% endemic 
and some 350 endangered species. This ecosystem is ex-
tremely fragile with very low resilience and, because of its 
singularity and complexity, studies should be carried out to 
designate Campos Rupestres as a new Brazilian biome.  

Contact information: 

Sergio Augusto Domingues 
Instituto Estadual de Florestas de Minas Gerais 
Rua Paracatu, n° 304 / sala 903, Barro Preto 
Belo Horizonte 
Código Postal: 30.180.090 Minas Gerais 
Brazil
Tel: (55.31) 3295 6073, 3295 3614 
Fax: (55.31) 3295 3455 
Email: rbsemg@gmail.com 
cgpa@ief.mg.gov.br  
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Chile
 Lauca

Declaration date: 1983 
Surface area: 358.312 ha 
Administrative division: Arica and Parinacota Region, 
Province of Putre 

Human activities:  

Livestock raising of domestic camelids (Llamas and Al-
pacas), obtaining meat and wool for marketing and domes-
tic consumption for the indigenous Aymara communities. 
Use is also made of Vicuña (Vicugna vicugna)fibre  

Ecological characteristics:  

The following plant formations are to be found: · 
Low "Tolar" scrubland: characterized by shrub-like 
plants with resinous leaves and branches, with stunted 
growth forming relatively dense scrubland with domi-
nant trees reaching up to one metre high. ·  
High "Queñoal" scrubland: small trees of up to 5 m 
high, growing on the slopes of the mountain ranges; 
Humid "Bofedal" steppe: this comprises the vegeta-
tion above 4,000 m above sea level where running 
water exists. It includes the association of Oxychloe 
andina characterized by its marshy cushion form. 
Pulvinate plants: at altitudes of 3,800 m above sea 
level and above, includes the association of laretia 
compacta - parastrephia quadrangularis. Its main 
species, "Laretia", grows in a very compact cushion, 
and may measure up to 2 m diameter and one metre 
high.  

One of the most important habitats are the “Bofedales” or 
highland wetlands as they are a source of food and water 
for both wild and domestic fauna. The native fauna is a 
very important resource making it attractive both ecologi-
cally and as a landscape. There is a great variety of 
birdlife, close on 150 species, that is to say about 30% of 
the total number of species in this group in the country.   

Protection classification: 

Lauca National Park 
Las Vicuñas National Re-
serve

Contact information: 

Franco Venegas 
Corporación Nacional  
Forestal CONAF 
Vicuña Mackenna 820 
Arica
Chile 
Tel: (56.58) 25 07 39,  
25 05 70, 25 02 07 
Fax: (56.58) 25 07 50 
Email: franco.venegas@conaf.cl  
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Chile
Araucarias

Declaration date: 1983 
Surface area: 93.833 ha 
Administrative division: Araucania Region, Provinces of 
Malleco and Cautín 

Human activities:  

Recreational activities such as excursions, angling, swim-
ming, skiing and environmental education take place in the 
area where there are trails and Environmental Information 
Centres.  

Ecological characteristics:  

The prevailing climate in the Conguillio sector is warm, 
temperate with less than four dry months. It has continental 
characteristics, with great temperature oscillations in the 
summer, accompanied by rainfall that varies between 
2,000 and 3,000 mm a year and in the winter snowfall can 
reach up to 2 m in some areas. In the Alto Biobio sector an 
icy climate predominates because of the altitude, with 
marked steppe characteristics. The following forest forma-
tions are to be observed:  
· Araucaria associated with steppe comprising chusquea 
spp. This habitat is exclusive to this region of the country, 
only to be found in the Alto Biobio sector. The fauna is 
typical of steppe environments.  
· Pure Araucaria forests and Araucaria associated with 
Lenga Beech (Nothofagus pumilio), N. dombeyi and the 
Antarctic Beech (N. Antártica), which host a rich amphib-
ian fauna, reptiles, birds and mammals and various groups 
of invertebrates.  
The Araucaria is a 
very important 
ethno-botanical 
species as its terri-
tory coincides 
with the distribu-
tion of the Pe-
huenche people, 
who have historically used its seeds (piñón) as a seasonal 
source of food, and continue 
to do so today.  

Contact information: 

Jessica Ascencio 
Jefe Sección, Depto. Area Protegida RB Araucarias 
Bilbao 931, Temuco
Concepción — Chile 
Tel: 9-96441494 
Email: jessica.ascencio@conaf.cl    

Protection classification: 

Conguillio National Park 
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Costa Rica 
Agua y Paz

Declaration date: September 2007 
Surface area: 916.000 ha 
Administrative division: Provinces of Alajuela, Gua-
nacaste and Heredia 

Human activities:  

Main crops are monoculture pineapple, sugarcane and or-
ange plantations. In the high areas, vegetables and legumes 
are grown, while the low areas are given over to tubers. 
There are also sustainable forest crops. The high areas are 
used for dairy farming, while the low areas are grazing 
lands for beef cattle. Ecological tourism in the region is 
increasing and community rural tourism has started operat-
ing.  

Ecological characteristics: 

At high altitudes with steep slopes where there is heavy 
rainfall, humidity and cloudiness the forest is dense and 
evergreen. The trees have short trunks, full of epiphytes 
(bromeliads, orchids and mosses) and the understory con-
tains a large number of both ground and tree ferns and 
many palm trees. This habitat protects mammals, birds and 
herpetofauna. The forests have abundant springs, cataracts, 
rivers and gullies with crystal-clear water at a maximum 
altitude of 2300 m above sea level. Low areas include in-
numerable wetlands with Yolillo palm (Raphia taedigera)
and Guanandi (Callophilum brasiliensis), lagoons with 
water lilies and large numbers of fish, reptiles and am-
phibians. Among the mammals there are three species of 
monkey, five feline species together with tapirs, peccaries 
and deer. The Great Green Macaw (Ara ambigua) is pro-
tected together with Dipterix panamensis, the tree that pro-
vides this bird with food and shelter.  The living fossil, 
Tropical Gar (Atractosteus tropicus) is also to be found in 
this area. It is a gene bank for populations of wild rice 
(Oryza glumaepatula) on a world level.

Contact information: 
Marco Antonio Corrales Anaya 
Director Reserva de Biosfera Agua y Paz 
Costa Rica 
Tel: 506 89 98 9696, 24 60 76 00 
Email: macacr@gmail.com  

1 - Sede Ciudad Quesada. 
Oficina de Biosfera Agua y Paz.  
100 metros norte y 100 metros oeste del Liceo San Carlos. 
Complejo de Instituciones, contiguo a la Defensoría de los 
Habitantes.  
Ciudad Quesada, San Carlos, Alajuela, Costa Rica. 

2 - Sede San José.  
Biosfera Agua y Paz (oficina Cátedra Unesco). 
Universidad para la Cooperación Internacional.  
200 metros este y 150 sur de la rotonda del Farolito. 
Barrio Escalante, San José, Costa Rica. 

Protection classification: 

Volcán Tenorio National Park, Volcán Arenal National 
Park, Juan Castro Blanco National Water Park 
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Mexico
Cumbres de Monterrey 

Declaration date: 2006 
Surface area: 277.396 ha 
Administrative division: Municipalities of Allende, Gar-
cía, Montemorelos, Monterrey, Rayones, Santa Catarina, 
Santiago, San Pedro Garza García, in the State of Nuevo 
León

Human activities:  

Orchards, agriculture, animal husbandry, tourism. 

Ecological characteristics:  

This Biosphere Reserve is formed by a series of inter-
mountain gorges oriented from north-northeast to south-
southwest. The slope and orientation characterize a variety 
of types of vegetation, the most outstanding being the pine 
forests with a predominance of Picea sp., Pseudotsuga sp. 
and Abies sp., with areas of Chaparral, Sub-montane scrub-
land, Desert rosette scrubland and others.  There is a great 
diversity of types of vegetation and species of phyto-
geographic importance such as Pinus greggii, species of 
Abies sp., Pseudotsuga sp., Juniperus sp. and endemic 
species such as Pinus culminicola and the Astragalus and
Lupinus genus. Most of the species are endangered in dif-
fering degrees. This is a priority land area, considered to be 
a biogeographic island. The mountain formation is also 
known as the “Monterrey Curve” due to the change in di-
rection of the mountain folds. The area is part of the migra-
tory route of the Monarch butterfly and various duck spe-
cies, as the forests in the Park are the first mountain massif 
with forest habitat that they find on their way south.  The 
area neighbours with the city of Monterrey and the pro-
tected area, thanks to its topography and difficulty of ac-
cess, has enabled the ecosystems to maintain a good state 
of conservation with very little human pressure. It is hard 
to believe that species can be found so close to a great ur-
ban zone, such as the Maroon-fronted parrot 
(Rhynchopsitta terrisi), the Puma Jaguarundi (Herpailurus 
yaguarondi) and even the Mexican Black Bear (Ursus 
americanus eremicus).

Contact information: 

Fernando Seriña Garza  
Parque Nacional Cumbres de Monterrey 
Palacio Federal, Planta Baja,  
Ave. Benito Juárez y Corregidora s/n, Col. Centro, 
Monterrey, C.P. 67100,  
Nuevo León, México  
Tel.: 52(81) 8369 8927; 8191 0604; 8191 0669  
Fax: 52(81) 8369 8927  
www.conanp.gob.mx  
Email: cumbres@conanp.gob.mx; fseri-
na@conanp.gob.mx  

Protection classification:
National Park 

553

http://www.conanp.gob.mx
mailto:cumbres@conanp.gob.mx
mailto:fseri-na@conanp.gob.mx
mailto:fseri-na@conanp.gob.mx


 �7���	
���)�-��-
�����

��������	
����������5�
���������������5���������
��	�	�����	���	�	�	
���.���!�(�$�������-�&		������
/���$w��T�$$�-$�	����T�$$�!�	@�����4��(�$�������"����$�(���
%������-�"���(���

���������	�	�	�����
�
1����������	�!�$��	������#�$����,���	
��������	��#�

��
�
�	�������������	��	�����
�
/��������(��	������	���!�#(	������0���	����!�����$�$� 
������
���#��0��	����������	�$��!��
���#���	��#���	�����
)�
�0�
������,��*��
�0�
���
��������*� ��������
�������*�5�,�����������������+�.���
 �	���-�	�����
))��
������������+��/�$�	����������������-	���0���	�����
,	�!*�����0�#(������������������(��!�����-�#����#�-�	�����
!�����$�����������(�$#��	���������$���!�$�����	���
�����-�
�	����	�$����!������-�������!��������������	�)���
����
���������&#�	�!���"	�!���$�� �����������������������
"��#��� �����������������������:��--	�
6��%(���	�
.��*�
�)/�������,������=����������"����	�!��	���������
8���� ���$���9��	�)!�����������,�������+��	�����,��
-������J���$�����	,��	�����	���	�������	����(�!�����-�,�	����
�-�0��!����������	����	��#��	���	
���/��	��������	����
0��$����-�-����	�����������(��	������	����#���$
�!	���� 
!����3�������!�-�!�8�������	�#(�)5������������������=��
����B�$$�0 $�����	�#(�)5�����������������������=������
�$�����	�#(�)5���������������������=���������*���	�#(�
)5����������#����������=��&$������,��#����������	��-����
0�����!�$������!���������/	�(�!�$�:�	�/��������������������
����1$�������#�$$���)��,��=����
����������8������������
!��-����/�����,������������������%��((�	�5��3�������$*����
"	���$$����!*�A ����	�
����=*�����1$�0�	��	��

�
������	��
����	
���
C�#�����&���$�	�AX(�@�
9�	�!��	����A��C�!	�!�F����
��$�!���1���	�$��=�(�����%�������<	����� 
E�	���E�������
"�$��"���	���/�'�$��:����		�@�
"�����������"���(���
.�'�!��
/�$3���)�5�+�5�������7�)�5�+�5�������
5����2��5�������5�����7�
C#��$3������$�	D!����(���,�#'���
�

554



 �7���	
�����������������#����#�,
�����:��

��������	
����������5�
��������������7��������
��	�	�����	���	�	�	
���.���!�(�$�������-�.���#�	����
%���1�	����������%����$��.�	�����%������-�/�#��$�(���

���������	�	�	�����
�
1����������	�!�$��	���������#�$����,���	
��

��
�
�	�������������	��	�����
�
/������	�0���������������/�'�����������I������%���������������
����$�	������
(�	 ��$����!�����$�0��$�������E�	���&#�	�!��
���������-��������������0��$��0�	$���J����	,��	����0��$���
��������	���
��-��(�!���������!��
���#��������������-�!��
���������$���������$�!�����,��0�����0��,������	�(��!�$�
	������������E��	!��!���������E���	�(�!�$�	��������0��������
��-$���!���-�����"�	�$��������������"�	�,,����#�	����(	�� 
��!����������	���������	������
(����-����$��!$�#��������	��� 
-�$$�	���#�������	�$��������#����
���/����	�������������
��	���	��$�#���-�	���������	�,��������	������������:�$-��-�
.�'�!���-��	�(�!�$���������������!�����#���	������$�0$����
����#��$����-�	������&�������������������
(���-���		���	��$�
��������������4��������	�������.�'�!�3�����/�#��$�(���
%!	�,$�����/����	�����	�������������	�$�!�		���	�-�	�#��	� 
��	
��4����!�,�	����������	���������$�!������$��������:�$-�
#��	���	
�	����������#�����#(�	����������������!���������
-�	�,�	����-�(	�
��J�����!������	������,������,����!����	����
��,�������(�	�����������,��$���!�$�!�		���	��������:�$-��-�
.�'�!��-�	��(�!������!����3����������	��<!�$����<�!�$$���
��#������A
�'��J�������,���!�$�!������-�	���	����$��#�������
,	���������	���#($
�	�������-�	�27���(�!�����-�,�	����/��	�
 
��'�(�	!�����-�����0�	$��(�(�$�������-���������������!*�
��������$�	�����0����	�(�(�$�������-�#��	���	
�0���	-�0$�
�		���������.�'�!��)�7S+�!����	���������������	����
�

�
������	��
����	
���
:$�	���/���	��&$����� �
9�	�!��	�����A������.��	��
�9�$�����$��}��
�	����
&�11�A������.��	��
��9�$�����$��}���	����
"�$$��&$$�����
���	-�	���9}�@��;���?����"���	����
%���1�	�������"�����5����/�#��$�(����.�'�!��
/�$�3�7�)2�+�7�����5�� �
1�'3�7�)2�+�7�����5�� �
000�!����(���,�#'� �
C #��$3������	�D!����(���,�#'���

�
�

555



 �7���	
���*���#����

��������	
����������5�
���������������5���������
��	�	�����	���	�	�	
���.���!�(�$�������-�&		������
/���$w��T�$$�-$�	���T�$$�!�	@�����4��(�$�������"����$�(���
%������-�"���(���

���������	�	�	�����
�
&��#�$����,���	
����	�!�$��	��)#��@������,����+��!�--���
�	�0�����-�	������#,�	�#�����#������'($����������-�a����
(�$#�$������) 
�����������+��

��
�
�	�������������	��	�����
�
/�������(��	������	���������	������-��!��
���#��������	� 
�����
(����-�����	�$���,������	�(	����������#(�	�����,�� 
����	�(��!�$�	�����������������$�!�$��	��������$�-�	#���-�
$�����$$�!���������������$�����--�	������������#������������
(	���	�������������3�$�0$������!�������-�	�����	��	�(�!�$�
�	
�-�	�����#��$������, ���	�	����-�	�����	����	�	����
�	�(�!�$�-�	�����#��$������, ��!�����������#�'���-�	�����
)���� <�* �A�4����#,�	+�����	�$�!���!��
���#����!���������
#�������!$����-�	�����	����	�	����!$����-�	�����!$����
��	�,$�����	�������$���������	�#������(���������������J��
��	,��	�����	�����(�!�����-�#��	���	
�,�	������'��(�!�����-�
(�$#���-�0�	$���!���#�!��#(�	���!������-��	��(�!�����-�
!�!�����������	������(�!�����-��	!������8�	�����������	��
����-�$$�0�����	����(�!���3���������	�����*������'����
0����*�(���������������������*� ������������*�
5�8�����#��������������*�2�����	����#�������������
 ����,������������L�-�����(�!�����-�-�$����3�����<�!�$$���
���������	����������<!�$�������������	��������#�������$���
����%(���	�#��*�
��/�(�	���	�!*������	������/�#������
&������	L�,�	�����!���������:	�
���0*��%0������6����0*��
����%�$���	
�C��$�������>����T�$��	���������	��	����1�$!���
������	������(�!�����-�(����!���3�����8���� -	��������		���
��������B�$$�0 ��(�����		��������$���	�(��$�����!���������
�������������$����*�������"�	�$�%��*�������:	����J������
���������$�!*�J�������

�
������	��
����	
���
�
&$�'��	�Tw@4��@�Tw@4��@�
C�!�	��������$����	�!!�X��
���A��%�(�$��	��
��$�!���1���	�$��=�(�����%�������<	����� E�	���E�������
"�$��"���	���/�'�$��:����		�@�
"�����������"���(���
.�'�!��
/�$3��5����7��2��5�������5�25�����5�������5������
C#��$3����@4��@D!����(���,�#'��
��(�$��	D!����(���,�#'����

556



 �7���	
����%��#���

��������	
����������5�
���������������77��������
��	�	�����	���	�	�	
���.���!�(�$�������-�"���#�!���
���
�(������<!�#(���.�!�
�(������F�(����%���&��	���
/�'�$���%��������/�'�$���%����(����/������!�(����&!�
� 
!����%�!����!���"����#�!����������$����"�,�����%������-�
T�	�!	�@�

���������	�	�	�����
�
&�	�!�$��	��)!��$$�����#��@���,������!��	������,�!!��-�	��' 
(�	�������	�!�����!�	(����	�����#�����������	
�!���$�����$�� 
!�$��	���<���	��#(�	������!����������	��-��������������	��#��

��
�
�	�������������	��	�����
�
/��������(��	������	��������������-�!�����!��
���#�����	 
���
�����������
(����-�(	�#�	
�������������J�����������	���	��
$�#����-�����#�����-�	�����������&#�	�!���!������������������
���4���!����-�	�.�'�!������E�	���&#�	�!�������������!�� 
��!������-���--�	�����
(����-�-�	���������0���$����-	�#�����
!��������������$!������(���J�������!��!�#�����	����������������
�-�����	��������(�	����-�����!����	
��8��������������	����
��5���(�!�����-����!�$�	�($����������(�!�����-���	��,	�����
)25��#(��,����������	�(��$�����2��#�##�$������75��
,�	��+������(�!�����-�������������5���(�!�����-�,����	-$����
�����,����������-������&#��������-����������(�!�����	��
����#�!��J�������*�
��	���-�	�,�	���#��	������-	�#�E�	���
&#�	�!��������-�����75���(�!�����-�,�	���	������	����������
�	����	��E��	!��!�����E���	�(�!�$�#��	�������/�������(��	��
����	���!������������#�!��(�!���������������	����(�!����
�-�-$�	������-������&���'�#($���-������������	����(�!����
�-�-$�	���	�3� 
����������������*�1����������������*�
/���������������*�/������,�������*� �������������������
&#��������,�	��3�:�#������������*� ����������
���*����&
�����
�������*�2����
������������������*�2������
��&
��3�*����0�������������������/�������	����$���!��������
�,��������!���
�-�����0��������#�!���'����!���������&
�
���	���#������*�)�����������������*�)����������
������������)�����������������
�

�
������	��
����	
���
�
�����1��������C�!�,�	�"�����$�
9�	�!��	����A���/�'�$���
�$�
��E���������4�����!���&,���$���"�$��"���	���
"���#�!���"�����7����T�	�!	�@�
.�'�!��
/�$3���2��2�����������)��2+��2�����7��
C#��$3�F��!�,�	D!����(���,�#'���

�
�

557



 �7���	
����������#�1������

��������	
����������5�
�����������������������
��	�	�����	���	�	�	
���.���!�(�$�������-�<!�#(���
&!�|������.�@4��@��%������-�"�����$��

���������	�	�	�����
�
&��#�$����,���	
����((�����-���� 0���
�	����	!�������
-�	#����-�	���#����!�!����#(������

��
�
�	�������������	��	�����
�
1	�#�����(�
����	�(��!������(����������%��		����$�"�	#���
��������$����������!���������-�����	
������#��������#����-�
����������������#���$���-�����	��($������J�����$�!������������
!����	���!��(������-���	���(�
����	�(��!�	������3��������
8��������"���������9���	����������%�������������/�#��$� 
(������	�
��!	�,$������������!���	�$�	�������-�"�����$��
($�������/��������������$������������	���
��-�����	�$�����	�� 
#����������	�$�����$
��#�$$��(�!���	�������-	�#�	�(�	����
�!��
���#�����7���#��,��������$���$���������"���������
����	��($����������
(�!�$����	�
��!	�,$�����-�/�#��$�(���
	��������������������	���$������<�*���������(�	�"��(�		�$�
����7���#��,��������$���$�����<�*������������������������
&,����-�	������,���������#��,��������$���$��J�������	�-����
-�	�#��	���	
��(�!�����-�E���	�(�!�$�����E��	!��!�,�	���
����,�	����-�(	�
��J����	,��	������:�$����C��$���������	� 
�	������0*�������$�!*����	������8���� ���$���9��	���������
.�$��9��	������#�$$�����#�!�����	�$�!��#�##�$����!�����
����:	�
�%�	�0��#�$�����(����#����	#���$$�����4��		�$���
!����	�������E�	���&#�	�!�����	!�(������������>���1�'��
�#����#��
�����	���<������!��$*��������$$�����$��
�(�(� 
$��������-�"����$�$$����
�#����������
��������!���,��
-������

�

�
������	��
����	
���
�
"�	$���&$,�	���%�-�������A����
9�	�!��	����.���	�����$�"�	#���
&�11�.���	�����$�"�	#����
�����&����������$��1������E�����2���?����"���	���%�$ 
��$$��
"�����7�����"�����$��
.�'�!��
/�$3�22+�2���7���2��2��5��5��
C#��$3�#���	��D!����(���,�#'��

�
�

558



 �7���	
���
����������-��

��������	
����������5�
��������������75��7�����
��	�	�����	���	�	�	
����
.���!�(�$�������-�&(�	���&����������<!�#(���?��w!��	���
%�����������"����(�!���������%������-�.�!���!w������.� 
��!�(�$�������-�T�$$�����&$$������%����������$����!X���/� 
#��!�$!���������9������:��		���������%������-�.�'�!��

���������	�	�	�����
�
%�$��!�$��	�����	�!�$��	������#�$����,���	
���	��� -�	#����
�������	��#��

��
�
�	�������������	��	�����
�
/�������(��	������	������$�!����������	������0��	��!����	 
��������-���������	�$���	�����������!��$$�����,�!������-�����
���4���(�
��!�$�����#�	(��$���!�$��!$�#���!���
�	�$���!�$�
����,������	�(��!�-����	����,���#�	����(�!��$$
�,�!��������
�����	����������	
�
��	�#�$$������-�.���	!��,����	-$����
)����������	�����+�!�#($��������	�#��	���	
�!
!$���#� 
�	������-	�#�"��������������I������%��������/���#���������
�������	�������	��#���$
�!���	���,
�<�*�-�	������(���������
#�����������<�*����������-�	�����,��0�����7������������
#������%�!	���1�	�/#��������,������������$��������-�,��0����
�2��������5���#��,��������$���$��<���	�$����	�(	��������
����!���������	������"���	���������(�	�-�	�������������
�	���$������J���������#(�	�����!��!�#�����	���-�	�	���-�$$��
-���������#�	����0���	�,�������������%�������-�.�!���!w��
����.�'�!���J������$���������,������-���	���������#�!��(� 
!����-	�#�����!���	���-�����!����	
�����(�	��!�$�	�#�������
#�
�,��#�����-�)������������0��*�/�#���������&�������
������,����������������&�����������	���������@����,��0����
����E��	!��!�����E���	�(�!�$�	������������!�����������
%�����	��%��		����	����!���-�����.����#�	�!���.��������
�����������������������	#����,������	���
������������!�� 
��	���!���-�-$�	������-�����-	�#�,����,������	�(��!�$�
	����������	���$��������������	�(�	��������(�!�����-���	�� 
,	������2����(�!�����-����!�$�	�($�����������#�������(�!����
�-�-�������
�

�
������	��
����	
���
�
��������&�������"�	��:X#�@�
9�	�!��	����.�	�(����.���	!��
"�$$��7����.�
��%�	�E��������	��(�����9�(����2��"�$��"�� 
�	���?��w!��	���"����5�7����.�!���!w��
.�'�!��
/�$3���7��75�7���)��7+��7����5���
C#��$3�	�������!�	�D!����(���,�#'��
�

�
�

559



 �7���	
9����������1��#��

(()�
��������	
����������5�
��������������������5����
��	�	�����	���	�	�	
���.���!�(�$�������-�"���$�����������
����.�!��(�����%������-�/�,��!��

���������	�	�	�����
�
��(�	����-��������(��$�	
����	�!�$��	������#�$����,���	
�
����-	��� �	�0�����&$������S��-������0��������(�(��������-�
����%���������	�������-�����!����	
�!�#���-	�#�������	�����

��
�
�	�������������	��	�����
�
/�������(��	������	�����-����	���75��������-�����(�!����
�-�-$�	���,�$�����������#��������!���������0����,����
.���!��
$����������9�!��
$������(�	������������4����!�
����$�����
���#�������������3��
�	�(��$�!�!�##��������
)���
��!!�(
����	��������	���-�����"���$���0�#(
�	�����+L�
����#����#��$�����������$�0$������, ���	�	����-�	������-�
�$�!*�<$�����	����A�������#������+�����A��0����
)2�����	����������
�����+L�����#�����������������(� 
!��������!���#�!���	#��0�������������0������!��������	�3�
����������#����(�#�#����������5��
�������
�&
���������������	�&���$�#�)1����������������+��:�#,� 
A�#,��)��������������#�+��:���������) ����
������#��&
���������+��.������
�)�"�������������
����+��"���	�
) �������������+��.���	������	�0����$�!�������0��	��
,	�!*����0���	�-	�#�����:�$-��-�.�'�!������	����������
���$��0��	�����
�����$��!�������$�	���!��!���	��������-��	 
����!�#����	��������	����������������$�-������-��������#� 
	�����(�!���������$�����#��������	�	�������/��	���	��-��	�
�(�!�����-�#���	����3���������.���	���������8�����.�� 
�	����������$�!*�.���	�������������������.���	������� 
��	���������-������7���(�!�����-�-�����5��(�!�����-�	�(��$����
����(�!�����-��#(��,��������2��(�!�����-�#�##�$������
�77��(�!�����-�,�	���������,����������-�������-�	�)�����$����
-���	����!$�����,����#��	���	
�����	���������(�!����-	�#�
�4����!�����$������,�����+��/���#����	�(	������������(�!����
�#���������	��(��-�,�	����	��������,�	�����	*������.����	��
���	*�������w�(�4������������
�:	�����9����) ���#����
��������+������.��!��
�9�!*�) ����������
���+������
�$�!* ,�$$����8����$����9�!*������)�����#������������
������	��	������0*���������J,�����#��������	����/���#����
�#(�	�����	���	�������������	����	������:	�F�$�����������
I��#�!�����������$$
����!��	��������#�$$����#���-�0���	��
($�!����������
�	��	�(��!�$�	���������������������0�	$���
&���!�����������������!��	������������	��������#�$$����#��
�-�����#������������	�������-����	����-����	�����������:�$-�
�-�.�'�!�����

�
������	��
����	
���
�
"�	$���&����}�������������#���@�
9�	�!��	����������������"���$��
������������"���$��
&������������$��%��		��E���5���������$������"�$����-�	#���
T�$$���	#�����"����5����/�,��!���.�'�!��
/�$3�������������������5�������2���������2�2��
�����5��������55�
C#��$3�!�#�$������D���#��$�!�#�
!,�������D!����(���,�#'����

�
�

560



 �7���	
,��
$�����1�#����#��

��������	
����������5�
���������������������55����
��	�	�����	����	�	�	
����
.���!�(�$�������-�"�$�*#�$��"����$�	����"��#(��X���
C�!w	!����������$(�!�������"�#(�!��L������.���.�	�$���
����<���������$��!�����b�����������L�/�*�'����B�!��w��

���������	�	�	�����
�
��-�	����������	�!	���������!����	��#����	�!�$��	������#�$�
���,���	
��,�� *��(�����-�	���	
��-��������������������
-�	# -�	���	
�

��
�
�	�������������	��	�����
�
/�������(��	������	������!��	�!��	�@���,
�������@��������
�������-�!����	�����������!��������
�0��������	�	����������
����B�!��w���������$���"���(����:����#�$��������$�@���J��
���!������	������,������$�	�����-�	����#�������.�'�!�������
�������	�0��������-�	������-�:����#�$��������$�@���������! 
����$�	�����	�#�����-�	����$�-�����A�����&#�	�!���-��	�����
&#�@�����J����	��������	���
��-��(�!����	��(��������	������$�
����	�������
��0��	������(�����-������!����$����-�	#��������
����#����#��$���������, ���	�	����)#����+�-�	������#� 
���#��$���������, ��!�������)�	
+�-�	�����)0������(	���#� 
���!���-���$
0����A����# ������)%���������������++L�
$�0$������!�������-�	�������������������!���,��-������
/�����	��(��-�-�	�������	,��	��.�'�!�6��$�	�����(�(�$� 
�������-�-���������-$�	���!�#(	������!��	��#���!��	�-$�� 
���(��(�!�����-�,��$���!�$������!�$���!�$��#(�	���!��-�	�
����	���������!��������������	��������#�������/�(�	������
8���� $�((�����!�	
��������0$�	�.��*�
���������%(���	�
.��*�
������>����T�$��	�������<	�������0*��������	�0����
.������
��"���	�����"�	�!�����	�����/��	���	���$����� 
��#�!��(�!�����-��!���#�!������!�$���!�$��#(�	���!��-�	�
����	��������!���������<!�$$�����/�	*�
�)�����,�������&
����+�:	�
��	�!*���9��	�):�$���� A��$������+��E����
�(�	 
!�����-������#(��,�����(�!�����������	�7�S��-�����	�(��$��
�(�!����	�(�	����-�	������������$���	�����,��-������������
	�������/���$�����	��������	
��#(�	�����-�	�,�	���0�������	�
�5���(�!����	�!�	���������������$���!������	������,������# 
(�	���������	�(��!�$��	���-�	�E���	�(�!�$�#��	���	
��(� 
!�����):�$���� A��$������L���	$���������8���������+��

�
������	��
����	
���
�
�����&��$,�	���?�|����.�	�$���
9�	�!��	��������X�����"�$�*#�$�
"�$$�����	�����!��%E��-	������$�(����X��#���!�(�$���
a(�F�$��.���!�(������"�$�*#�$��C���������"�#(�!���
"����252��
.�'�!��
/�$3�������5�2�������������
C#��$3�F@�����D!����(���,�#'��
�

��
����	
�������	�	���	
���
�
"�$�*#�$�����(��	������	������$�#�>��%���������	������$�#�>���
%���������	����
�
�

561



 �7���	
*�#:��)#�/-���

��������	
����������5�
�����������������������
��	�	�����	���	�	�	
���.���!�(�$�������-�"����$�(���
<!�@�!����$�����4��(�$����/�!(������C���������"���(���

���������	�	�	�����
�
%#�$$��!�$�������(�� 	�����!���$��	����������	�!�$��	���
�4��!�$��	����	����!������!� -	����$
�!�--����	�0�����
-	��� �	�0���������!����	��#���

��
�
�	�������������	��	�����
�
J����������-������0��	��������������!����	
�0������!������	� 
,$
�$�	�����	��!���-�����$��������#����#��$�������-�	�����
!��	�!��	����!��-�����.�'�!�����#����	�(�!��),�!������-�����
��@���,��$���!�$�����	���
������	�����!�$���!�$��������$��� 
!�$�	�$����!�+��J��������!�#($�'�������	����!�����
���#��-�
*�	���!��	������J���*�	���!��4��-�	���	��!������	������,������
	���	���-�	�����/��	��.�$$�����#�0��������	
������4��$��
�
�	���$�!������������"��
����-�����A��T���������	������������
���$���������������!����(	����	���-���#�������$�#������
%���������	��������0�$����(�!�����-�-$�	�������,������ 
�!	�,����0������#�	�����(�!�����-��!���#�!��#(�	���!�3�
��#,�	��	��������#���!���$�����,$�������	��#����$�($������
&#���������	�����#�������#�
�,��#�����-�.������
�
)�"�������������
����+��.�'�!���"���	�) ��������&
����+��%�(���$$��)�����'����0����+�����.�'�!���B�#�
)���������������+��&�����$��-�72��(�!�����-���		���	��$�
��	��,	����������,����	�(�	���������	�,��������-�$$�0�3��2�
�(�!�����-��#(��,������7��(�!�����-�	�(��$������7��(�!����
�-�,�	������������(�!�����-�#�##�$���	�(	���������2�7�S�
�-�������	��,	������-�"���(�������������S��-�����!����	
6��
��	��,	������

�
������	��
����	
���
��,�	���C�!�$�����AX(�@�
9�	�!��	����%�$���C$�<!����
��$�!���1���	�$��=�(�����%�������<	����� E�	���E���
����
"�$��"���	���/�'�$��:����		�@�
"�����������"���(���
.�'�!��
/�$3��5�52���)�5�+�5������5������5�����7�
5����2�C'�����5�)�5+�5�������
C#��$3��!���D!����(���,�#'���
	��!�$����D!����(���,�#'��

562



 �7���	
*
��������"���#���

��������	
����������5�
��������������7���������
��	�	�����	���	�	�	
���.���!�(�$�������-�&#�!�@�!��
����������J'�$�����F��$���/$�4��$��������
�/�(�$!������%�����
�-�.�	�$���

���������	�	�	�����
�
&�	�!�$��	���$������!*�	����������$��!�$��	��������((�����-�
��� 0���
�-�	����	����	!����

��
�
�	�������������	��	�����
�
/�������(��	������	������$� 
!�������������������-���������	�
��$�������������	�!��	���	����-�
.�'�!�������#�!��(�!�����J���
	��������(��	�(�
�������	�������
��	������������$�������	�������
-	�#�����������2��#��,��������$���$�0������0����	�(	���� 
��������-��!��
���#���A�0���!�������-�	��������$$�	
����� 
��������������������<�*�-�	������	������0�	��
�-�	�����	�
$����!���	��/���$�0���!�������-�	�������	,��	��������(�	 
!��������-�$�-��-�	#���'!$���������.�'�!������������#,�	�
�-�����#�!��(�!������������	�������������	��
(����-������� 
������E��������	����������	�
 ������(�!�����-�����������!� 
$�	�($����������,����	�!�	���������-��������27�	�(�	����-�	�
����%������-�.�	�$������$�!��(�(�$��������-�22��(�!�����-�
,����	-$�����	�(	������������-���0�	#���#������$���!�$�
��������������	�������	�����,��-�������	���%�����
 �����(� 
!�����-�#�##�$�������(�!�����-�,�	����7���(�!�����-�	�( 
��$�������(�!�����-��#(��,����������2��(�!�����-�-���������
,����	�!�	�������$�������(�!�����-�-������	��(	��������!��
�������%��	� ��	������	�����,����	-$
�)�������#����������
#���������+�������������A�@�	��)2��������
������+��
����.�$���	
�.�!�0�)/������������+��������-�� ,�!*���
��,���)(������������������+��������$����%!	��!��<0$�
)!������������+��������$������1$
!��!��	�)C������������	�&
�����+��������#��))���������+������<!�$���)5��������
��������+������.�	��
�)5��������"�����+��������,!���
)5��	������+��������������	�����)2�����������
��,�������+��T�	������(�!�����-�0�$�$�-������#�!��������
��$����,������.����#�	�!������.�'�!���	��	�(	�����������
����%��		����������$������(��	������	��3����(�!�����-�
#�##�$����2��(�!�����-�,�	�������(�!�����-�	�(��$�������5�
�(�!�����-��#(��,�������
�

�
������	��
����	
���
�
9�����T�$��@��$��:�$�w��
9�	�!��	����%��		����������$��
"���	�����C��!�!�X��&#,�����$���J��������!�X��
%��		����������$����
I����	������&��X��#�����.�	�$�����
&���I����	������������"�$���"��#�$(����
"��	����!���"����5�������
.�	�$��N.�'�!��
/�$3�)���+������������
C#��$3������$�D!����(���,�#'��
���$��D!����(���,�#'���
!#�����D"<E&E����,�#'��
��@!����D!����(���,�#'��

563



 �7���	
*
�����(���-
��#�0���-�������

��������	
����������5�
���������������7����������
��	�	�����	���	�	�	
���.���!�(�$�������-�T�	�!	�@��
��!����$��}������&$��	�����%������-�T�	�!	�@��

���������	�	�	�����
�
1�����������(	���������-����	������	��!����

��
�
�	�������������	��	�����
�
/���T�	�!	�@�"�	�$����-�%
���#�!�#(	�����-$�������$�����
����	��-��$�!����������������	�(�	���-�����!���������$����$-�
	������-	�#�����(����-�!$�������2��#��/����	���	���$�����
����!$�#���������(�	����������,�		��	���������0���������
���	#���/�������(��	������	�����	,��	��	����������	���� 
��	
�����#��	����-�����/���$����	���$
�!	���������	������(�	��
�-�����	������$�#��	���	
�	���������!������������!�����-�����
&�$����!�%(������.�!*�	�$�)���#����������������+�
��������>����.�!*�	�$�)���#��������������+��/���
�#(�	���!���-�����!�	�$�	��-��
���#��	�����-	�#�����	�$� 
���!��-�	�-����	�����&#��������(�$���!��(�!�����-�!�##�	 
!��$�����	�����#�������#�
�,��#�����-�����/�	(���
)��,��������������+������"	���$$����!*�A ����	�
����+��
������	�� �
����!*�A $������+��������	���!*�A ����	���#��+��
������	�$�A ����	������+��������	#���A(���
��������������+�
��������&�$����!��������A�����������+��<-������(�!����$�� 
���������������,��������-�$$�0�����	���-�����	���3������$�!*�
:	��(�	�)������������#����+���������%!�#(�A�$�
�
���	+����������%��((�	�A5��3�����������
����+������
:�$�����:	��(�	�)������
��������3���+����������%��((�	��
5��3�����3��*�5$�,�����������5$����������������1$�����	��
��
����������������$����������"�##�	!��$�!��!�����������
�	���!�#(	�������(�!�����-�-�����2��(�!�����-����	*�����(� 
!�����-�	�
�����(�!�����-�$�,���	��������(�!�����-��!��(����
/�����'���#�!�$�(���������-���#���-��������(�!��������
�!�$���!�$�����-����	������-�	#������#�
�,��!����$�������
��#���@�����$���)���(	���+��

�
������	��
����	
���
�
C$��	��"�	��F�$�����F����
9�	�!��	�����%����#��&		�!�-�$�T�	�!	�@����
��	4���E�!����$�%����#��&		�!�-�$�T�	�!	�@����
C��-�!���1���	�$����$��%C.&�E&/���
"�$$����������:	�F�$���E�������
1	�!!����#��������-�	#���T�	�!	�@���
"����������T�	�!	�@��.�'�!�� �
/�$�3�7�)���+�����27�7�L��������27� �
1�'3�7�)���+�����27�7�L��������27�
000�!����(���,�#'� �
C #��$3���		�!��D!����(���,�#'L��

��
����	
�������	�	���	
���
E������$���	*�

564



 �7���	
0�#-@��%�-��@��

��������	
����������5�
��������������5��������
��	�	�����	���	�	�	
���.���!�(�$�������-�"�!���������
/�(�!��$������I��X����w	�@��%������-�"���(���

���������	�	�	�����
�
"�--�� �	�0�����-$�0�	 �	�0�����,�� *��(�������	�!�$��	��
�������	��#��

��
�
�	�������������	��	�����
�
/���	�������-�����/�!����T�$!�����$�!������������!�	���-�
"���	�$�&#�	�!��������	�!��	���	���	��-�����#�!���������	�
�(�!�����-�"���	�$�����%�����&#�	�!����	�����0��!������
.�'�!����	����$
����,��-��������������	����/�����(��	�(�
�
���	������0�����!��
���#���-����	�	����#����#��$�������
-�	������!$����-�	���������(�������*�����-�	�-�	������J���������
��$
�($�!���������!����	
�0��	���0���!��
���#���	��	�(	� 
������3�����/	�(�!�$���	�#����������"���4���$��!��
���#���
/���T�$!w��/�!��������(��	������	�����	,��	����	�!��
��	���
��-�����#�!��(�!�����-�-$�	��) 
��8�����������0�+�
����-�����) �����������$*�5�������������*���������$�
5���������&�
�������+��J�!$������#��������,������-�
����T�$!�����	���������-�!������#,�	��-�!��	��#���!��	�
(	���!�����(�!�������!���������"���!���	���
) 
�����
����������#�����+���������<	�������0* C��$��
)���0�����������+��/��	���	������#�	�,$���(�!�����-��	 
!���������,	�#�$������/���	�!��,������	���
������������# 
,�	��-�����#�!��(�!�����	��(�	��!�$�	$
��,������������������
#���������!��
���#������$����!�(����������������$!���!�
���-�!��0��!���������(�
��!�$�-����	����-��	�����!�����-�!�
�����������!�$���$����	�(	������������-�������#�������	�� 
#������-�&�������	��������,��-��������.�'�!���&��	����
�����$�	���-�$$�!����#�������������� �7�����##������������
!�����-�%�!����!���

�
������	��
����	
���
�
&$�F���	��AX(�@���	��$$��T�	����
����	����������-�	��T�$!w��/�!��w�
��$�!���1���	�$��=�(�����%�������<	����� E�	���
E�������
"�$��"���	���/�'�$��:����		�@�
"�����������"���(���
.�'�!��
C#��$3���!���D!����(���,�#'���
(�	��$$�D!����(���,�#'��
000�!����(���,�#'��
�

565



 �7���	
*
��������E#�����,?��1�-	���6�
��

��������	
������������
�����������������������
��	�	�����	���	�	�	
���.���!�(�$��
��-��$�#����%�����
�-�%���	��

���������	�	�	�����
�
<(�� 	�����!���$� �	����������,������!����	�!�$��	���-�	���	
�
�!�������������	��#��!	�-����#�������-������������4��!�$��	���

��
�
�	�������������	��	�����
�
/��������(��	������	������$�!�������������!$������������-�
����.���!�(�$��������	,��	��������#����,������	���
��-�����
%������-�%���	���J������#�'���($����!�##����������!�����
����9�!�������/	�(�!�$�1�	���)A�0$����9�!�������1�	 
���+������%���$���/��	�
�%�	�,$�������������C��	�	����%� 
�		��.��	��1�	����)���������<�*�1�	����+��J��!���������' 
�	��	����	
�,��$���!�$�0��$����0����������$��-��((	�'�#���$
�
�������(�!�����-�($��������755������������2�-�#�$����
)�@���0�*�������+��J����	#���-�-�����������	���!��������
�((	�'�#���$
�77���(�!�����-���	��,	��������!������-�����
,��$���!�$�����	���
�������	������!������	������,����	
�	�!��
,�������%����������������$�$���$�)�@���0�*�������+��&#����
�����(�!�����-�0�$�$�-�������-�$$�0����!���,��#��������3�
%���������������������(�$#����
�����$������"
!�������
��������������.����$�����,�������������������:�$��#�� 
���	�2������������������������!�	(����2��������
�&
�����������&$�#���#�����	�$��.����������������������
:�$����C��$��/8������
���������������##����,�	��
/��0�������������������:	�����$�����	���/�����
��������
����C�	���b���@�$�������������	�������������-	���0���	�
��	�#(�����#���
��������&$������,��-������	��#�##�$��
��!��������������	�)���
�������������<!�$���5��������
��������������<���	�5�������,���������

�
������	��
����	
���
C$��	����F�	��9}�@�
9�	�!��	�����%��		�����&$�#����}��"�!��F� 
4���
&�11�%��		������$�#�� ��}��"�!��F�4���
C��-�!���1���	�$����"�		������=�(�����<-�!������
&���&4��$���%�	�w������"�$��"���	�����	#� 
��$$��
"����������%���	���.�'�!��
"�$$�FX�����	��>�����;���A��&�������"�$��:�� 
(�	������&$�#����"����7�5���%���	��
.�'�!��
/�$3������)55�+���������5����������5�
C#��$3��	�F�	�D!����(���,�#'��
�	�F�	�2D���#��$�!�#��

566



Mexico
Islas Marietas 

Declaration date: 2008 
Surface area: 1.383 ha 
Administrative division: Bahía de Banderas 

Human activities:  

Fishing and tourism based on nautical sports  

Ecological characteristics:  

The Marieta Islands are an archipelago comprising two 
larger and two smaller islands. They are located in an area 
where three water masses converge: the California Current, 
the Costa Rican Coastal Current, and the mass of water 
from the Gulf of California. This convergence has enabled 
a habitat to develop where marine species characteristic of 
the Mexican centre and south Pacific cohabit with those 
from the Gulf of California and the Pacific Coast of Baja 
California.  The islands are characterized by their wealth of 
bird and fish fauna. They are a fundamental part of the 
reproductive processes of endangered species, such as the 
Humpbacked Whale (Megaptera novaeangliae), the Olive 
Ridley (Lepidochelys olivacea) and harbour the largest 
nesting colonies in Mexico of the Brown Booby (Sula leu-
cogaster), the Bridled Tern (Sterna anaethetus) and the 
Brown Noddy (Anous stolidus); and for the Pacific, the 
Laughing Gull (Larus atricilla).

Contact information: 

Jorge Antonio Castrejón Pineda 
Director RB Islas Marietas 
Parque Nacional Islas Marietas 
Condominio plaza Marina, Locales f-19 a 
F-22, Col. Marina Sol, Puerto Vallarta, 
C.P. 48354, Jalisco, México  
Tel: 01 323 285 1003 

Protection classification: 

National Park 
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Mexico
Islas Marías

Declaration date: 2010 
Surface area: 641.284,73 ha 
Administrative division:
Comisión Nacional de Áreas Naturales Protegidas 

Human activities:  

Since 1905 a Federal Penitentiary Colony has operated on 
Maria Madre Island, using the island’s natural resources. 
The Colony is mainly engaged in agriculture, animal hus-
bandry, forest harvesting and fishing. In this respect, in 
order to protect and conserve the Reserve’s natural re-
sources and the ecological processes that take place there, 
it is important to promote sustainable resource use and 
guarantee ecosystem conservation and integrity to enable 
the population of the Penitentiary Colony to remain on the 
island in the long term.    
One of the strategic lines established in 
the Reserve’s Conservation and Manage-
ment Plan is to include environmental 
conservation in the social re-adaptation 
process promoted by the penitentiary 
authorities, by involving the inhabitants 
of the penitentiary in natural resource 
protection and sustainable management 
activities.  

Ecological characteristics:  

The Islas Marias Biosphere Reserve includes ecosystems 
with a great wealth of species of biological, economic, 
scientific and cultural relevance. Its biological wealth is to 
be found in the dry forests of its landscape, in the man-
groves, the succulent rosette scrubland, the reefs, coasts 
and pelagic environments it harbours. Because of its isola-
tion for over eight million years, its importance as an eco-
system is manifest in its function as a reservoir to Mexico 
of endemic species. Fifty-four species of land and marine 
fauna are protected under some risk category and of these, 
19 are endemic. Regarding the flora, 11 endemic or re-
stricted distribution taxa have been recorded, together with 
six species (one endemic) that are included in a risk cate-
gory according to NOM-059-SEMARNAT-2001. Further-
more, the Reserve is an important refuge, nesting and feed-
ing site for large colonies of sea birds. The marine environ-
ment is highly productive, reflected in the great diversity 
of organisms to be found, such as coral reefs, reef-fish, 
sharks, rays, turtles and marine mammals.  

Contact information: 

Jorge Antonio Castrejón Pineda 
Director RB Islas Marietas 
Parque Nacional Islas Marietas 
Condominio plaza Marina, Locales f-19 a F-22,  
Col. Marina Sol, Puerto Vallarta, C.P. 48354, Jalisco, 
México  
Tel: 01 323 285 1003 
Email: jacp@conanp.gob.mx  
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Mexico
Los Volcanes

Declaration date: 2010 
Surface area: 171.774,4 ha  
Administrative division:
Iztaccíhuatl Popocatépetl Zoquiapan National Park 

Human activities:  

Within the reserve, the core zone comes under federal ju-
risdiction, the buffer zone under each State’s land planning 
and a combination of ejido, communal and small landown-
ers. The transition zone is the property of the ejidos, com-
munities and small landowners. The transition zone is the 
only part with human settlements, including 31 480 inhabi-
tants and land given over to farming, stock-raising, for-
estry, harvesting or other uses.   
The Ecological Planning Programme for Popocatépetl Vol-
cano and its Area of Influence covers a surface area of 
approximately 283,192,53 hectares involving 34 munici-
palities in three States, namely: Ixtapaluca, Tlalmanalco, 
Cocotitlán, Temamatla, Tenango del Aire, Ayapango, 
Amecameca, Ozumba, Tepetlixpa, Atlautla and Ecatzingo, 
in the State of Mexico; Acteopan, Atlixco, Atzizihuacan, 
Calpan, Cohuecan, Chiautzingo, San Nicolás de los Ran-
chos, San Salvador El Verde, Santa Isabel Cholula, Tian-
guismanalco, Tlahuapan, Tochimilco, Domingo Arenas, 
Huaquechula, Huejotzingo, Nealtican, San Felipe Teot-
lancingo and San Jerónimo Tecuinapan, in the State of 
Puebla; Ocuituco, Temoac, Tetela del Volcán, Yecapixtla 
and Zacualpan de Amilpas in the State of Morelos. 

Ecological characteristics:  

The importance of this site arises from the fact that it is 
located within the Transverse Volcanic Axis in its centre – 
east part, making it the biogeographical boundary between 
the Nearctic and Neotropical regions. It includes a very 
marked ecosystem gradient deriving from the variations in 
altitude, favouring enormous specific wealth and the pres-
ence of endemic species. Its diverse ecosystems consist of 
pine, Sacred Fir (Abies religiosa, Oyamel in Nahuatl)�for-
ests and high-mountain prairies. Its geological formations, 
(hills, volcanic cones and slopes) are of volcanic origin 
with a predomination of basalt and andesitic rocks. The 
altitude varies between 2,589 m above sea level and 5,452 
m above sea level.  

Contact information: 

Miguel Angel Rodríguez Trejo 
Plaza de la Constitución Nº 9 B planta baja 
C.P. 56900 Amecameca de Juárez, Estado de México 
Mexico 
Email: mrtrejo@conanp.gob.mx  
iztapopo@conanp.gob.mx  
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México
Nahá-Metzabok 

Declaration date: 2010 
Surface area: 43. 362 ha 
Administrative division:   
National Commission for Protected Natural Areas  

Ecological characteristics: 

From a physiographic standpoint Nahá-Metzabok is char-
acterized by the presence for the most part of strongly 
folded and faulted calcareous hills, ,giving the landscape a 
rugged configuration. The calcareous folds are well de-
fined and oriented from northeast to southeast forming 
long strongly dissected ranges, with large karstic plateaux 
on their peaks and narrow valleys at the bottom of the ra-
vines (CIEDAC, 1991). Physigraphically, Metzabok in-
cludes a plain-hill-plateau sequence with an altitudinal 
gradient ranging from 840 m above sea level in the plains 
to 1,280 m above sea level for the plateaux. The region is 
the result of a karstification process. Underground hydrol-
ogy plays an active role in dissolving limestone in the in-
ternal layers, creating cenotes that subsequently become 
endorheic-type lakes. The lacustrine system comprises 
lakes of varying dimensions, mostly temporarily or perma-
nently intercommunicated. Due to their importance as a 
wetland, both areas were placed on the list of RAMSAR 
sites in 2003.  

Contact information: 
M. en C. José Hernández Nava 
Prolongación Av. Juarez 1085, Col La Cañada,  
Palenque  
Chiapas - Mexico 
CP. 26960 
Web: www.conanp.gob.mx   

Human activities: 

Nahá-Metzabok, includes three ethnic groups, the Maya-
Lacandon, Tzeltals and Choles. The first group that have 
inhabited this region of the Lacandona Forest since ances-
tral times are considered by many authors to be an indige-
nous group which remained in isolation for a long time in 
the forest. At present the group is estimated at 365 people 
in the northern part of the Lacandona forest. It is important 
to note that they are located in the core zones of Nahá-
Metzabok, within the sub-communities of Nahá and Puerto 
Bello Metzabok, two of the 5 sub-communities that com-
prise the Communal Goods of the Lacandona Forest. Their 
land tenure regime is of a communal type and within this 
regime the Government recognizes the rights over a land 
area of a specific group of applicants. In the transition 
zone, land tenure is of the ejido-type. In this type of legal 
regime the Government grants land tenure to a specific 
group of applicants. Additionally, the Tzeltal and Chole 
people have a population estimated at 6500 inhabitants 
living in the buffer and transition zones, under the ejido-
type land tenure regime.  
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►Benin - Burkina Faso -

Niger

►Czech Republic - Poland

►France - Germany

►Mauritania - Senegal

►Morocco - Spain

►Poland - Slovakia

►Poland - Slovakia -

Ukraine

►Portugal - Spain

►Romania - Ukraine



BENIN - BURKINA FASO -
NIGER

W' Region 2002 Région "W" du Niger es-
tablished 1996, exten-
sions in Benin and
Burkina Faso as a TBR in
2002

CZECH REPUBLIC - 
POLAND

Krkokonose/Karkonosze 1992

FRANCE - GERMANY Vosges du Nord / Pfälzer-
wald

1998 Voges du Nord establis-
hed in 1988 and Pfälzer-
wald in 1992

MAURITANIA - SENEGAL Delta du Fleuve Sénégal 2005
MOROCCO - SPAIN Intercontinental Biosphere

Reserve of the Mediterra-
nean /Reserva Interconti-
nental del Mediterraneo

2006

POLAND - SLOVAKIA Tatra 1992
POLAND - SLOVAKIA -
UKRAINE

East Carpathians 1998 East Carpathian / East
Beskid  (P/S) established
1992

PORTUGAL - SPAIN Geres - Xures 2009
ROMANIA - UKRAINE Danube Delta 1998 Danube Delta (Rouma-

nia)  Established 1979,
extended 1992 Dunaisky
(Ukraine), established
1998
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France - Germany 
Vosges du Nord/Pfälzerwald 
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Mauritania-Senegal 
Delta du Fleuve Sénégal 

Declaration date: 2005 
Surface area: 641.768 ha 
Administrative division: Secrétariat général du Ministère 
du développement rural, de l’hydraulique et de l’environ-
nement et Direction nationale des parcs nationaux. 

Human activities:

There are some 375 000 inhabitants in the biosphere re-
serve belonging mainly to three ethnic groups: Wolofs, 
Moors and Peuls. The cultural interest of the area includes 
the city of Saint Louis and the sites that the population 
considers as having a true value with regards to beliefs, 
traditions or history. Saint Louis is registered on the list of 
historical sites and monuments of Senegal and is also a 
World Heritage Site. 

Ecological characteristics:  

Situated in the Delta of the Senegal River, this transboun-
dary biosphere reserve presents few variations in altitude, 
but owes its diversity to its vast hydrographic network, 
which is divided into several basins. The landscape is very 
diverse and includes floodplains fed by water from natural 
or artificial rising of the river (through hydraulic works), 
backwaters, lakes, and by the sea. Continental and coastal 
dunes slightly mark the relief. The floodplains are deprived 
of vegetation in the dry season. The importance of the area 
with regards to conservation can be perceived through the 
great variety of protected areas that have been designated 
here. Migratory birds find refuge in the delta and more 
than 350 species have been recorded in the 'Oiseaux du 
Djoudj' National Park with a bird population of over 3 mil-
lion individuals from November to May. The core areas of 
the biosphere reserve include national parks and natural 
reserves that are part of the national network of protected 
areas, such as the 'Oiseaux de Djoudj' National Park 
(Senegal), which is also a World Heritage site and a Ram-
sar Wetland, and the Diawaling National Park and the Chat 
TBoul Reserve (Mauritania), which are both Ramsar We-
tlands. The buffer zones are managed in accordance with 
their statutes defined by the same texts as the core areas, 
except the Gandon Forest (Senegal), which is a Communi-
ty Natural Reserve. The transition area is public or state 
property, and also includes private lands. In the delta, the 
agricultural landscape is dominated by irrigated rice far-
ming and cultivation of sugar cane. Livestock raising, fis-
hing and harvesting of natural resources are also important 
human activities. The management of the biosphere re-
serve is assured by three inter-state bodies and a national 
committee in each country, which participates and is impli-
cated in the planning and monitoring of the execution of 
the activities. A transboundary coordinating committee is 
in charge of the policy guidelines: it mobilizes the budget 
and means necessary for the functioning of the transboun-
dary biosphere reserve. 

Lamine Kane 
Lieutenant, Conservateur de la RBT du Delta du Fleuve 
Sénégal 
Direction des Parcs Nationaux, BP : 5135 
Dakar-Fann, Senegal  

Contact information:  

Bah Ould Moctar Sidi 
Directeur du Parc National du Diawling 
BP 3935 
Nouakchott 
Mauritania 
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 Morocco and Spain  
Intercontinental Biosphere Reserve of the Mediterranean 

Declaration date: 27 October 2006  
Surface area: 423.535 ha (414.287 ha on land, 9.248 ha 
marine) in Spain; (core: 5 %; buffer: 83 %; transition 12 
%). 489.454 ha in Morocco (core: 14%; buffer: 60%; transi-
tion 26%) 
Administrative divisions: Spain (Provinces of Cadiz and 
Malaga, 61 Municipalities); Morocco (Provinces of Tanger, 
Larache, Tetuán and Chauen) 

Ecological characteristics: 

The Biosphere Reserve falls within the Mediterranean region, 
with a vegetation including groves of Cork Oak, Holm Oak, 
wild Olive, and Portuguese Oak, dune and marshland com-
munities and a great variety of plant formations such as Mas-
tic (Pistacia lentiscus), Kermes Oak, Spanish Fir (Abies
pinsapo), Savin Juniper, Spanish Gold Broom, common Juni-
per, etc. The entire range of this Biosphere Reserve shares 
one of the most outstanding ecosystems of the Iberian Penin-
sula and Northern Morocco, shaped by the peculiarity of its 
strategic position between two continents. This convergence 
of factors provides the physical environment with great speci-
ficity which explains, inter alia, the significant and varied 
presence of water (snow, rainfall, brooks and springs...) and 
the ever-present Abies pinsapo, the region’s endemic conifer. 
In the Moroccan part, 40% of the region has forest cover. 
Above the sparse coastal Thuya conifers stretch vast Cork-
oak forests as well as Holm oak and Maritime pine forests 
and, providing the area with a true regional touch, brought 
over from Spain are the Fir trees, the Algerian oak (Quercus 
canariensis) and the Pyrenean oak (Quercus pyrenaica) . 
Scrubland is dominant with heather, cistus rockrose and 
dwarf palm trees.   

Contact  information: 
Expaña: 
Fernando Molina Váquez 
Dirección General de Esp. Nat.  y Participación Ciudadana 
Consejería de Medio Ambiente. Junta Andalucía 
fernando.molina@juntadeandalucia.es

Morocco:
idrissfassi@yahoo.fr ; benziane.m@gmail.com            

Protection classifications: 
Spain: 
Natural Park (4) 
Biosphere Reserve  (2) 
Marruecos: 
Natural Park du Talassemtane 

Chaouen, Marocco. Agueda Villa

Human activities: This location maintains traditional and 
wide-ranging activities such as stock-raising, agriculture, 
fishing and products from forest resources such as timber, 
beekeeping, aromatics), together with more modern uses 
such as tourism. In Morocco the Cannabis monoculture has 
threaten  stock-raising, agriculture and forestation activities. 
However efforts to establish a sustainable agriculture have 
been made. 

Pinsapo. Consejería de Medio ambiente. Junta  de Andalucía
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Spain and Portugal 
Geres-Xurés

Declaration date: 2009 
Surface area: 259.496 ha (62.916 ha in Spain and 196.580 
ha in Portugal) 
Administrative division:
Comision de Acompañamiento del Parque Transfronterizo 
Gêres-Xurés 

Ecological characteristics: 

On the Galician side the Gerês-Xurés Transboundary 
Biosphere Reserve is located around a series of Galaico-
Miñota foothills: (Serra de Laboreiro, Serra do Xurés and 
Serra da Pena). In spite of the fact that the frontier with 
Portugal was established along these hills, from the envi-
ronmental standpoint and from that of land use made by 
the human populations, it is very difficult to separate it 
from the rest of the Galaico-Miñota Mountains on the 
Portuguese side.   
The importance of the Biosphere Reserve in terms of 
landscape, species and genetic diversity conservation is 
reflected in the fact that the core and buffer areas are part 
of the LIC Baixa Limia, of which the Baixa Limia - Serra 
do Xurés Natural Park forms part on the Galician side 
and the Peneda - Gerês National Park forms part on the 
Portuguese side, in recognition of the great value of their 
natural heritage together with the need to preserve and 
study the territory.   
One of the great attractions of the Gerês-Xurés Trans-
boundary Biosphere Reserve lies in its landscape, with its 
altitudinal contrasts and its morphology of peaks and 
valleys, with heights varying from 350 m above sea level 
in the River Limia valley, the flat areas at a height of be-
tween 800 and 1000 m and the Serra do Xurés towering 
at over 1,500 m above sea level.  The relief is formed by 
a flat area built by the tectonics and cut by fluvial 
morphogenesis, glacier and periglacier modelling.  Crags 
and granite balls balanced on each other forming towers 
of singular beauty, alluvial moraines in the basins of the 
Limia and Caldo Rivers with their famous hot springs, 
are just some of the natural phenomena. 

Contact information: 
Spain:
Consellería de Medio Ambiente e  
Desenvolvemento Sostenible. Xunta Galicia. 
Email: dxcn@xunta.es  
http://medioambiente.xunta.es 

Portugal: 
Departamento de Gestão de Áreas Classificadas  
Do Norte (Portugal) 
dgacn@icnb.pt   

Human activities: 

Traditionally, the main livelihood of the population has 
been small-hold farming, complemented by grazing. Pres-
ently, although some of the autochthonous breeds are in 
decline, such as Barrosa and Cachena Cattle, they are still 
an important source of income.  The activities of these 
communities are now related with the secondary sector 
(building and small industries). The main activity is that of 
the service sector due to increased tourism.  
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