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1. Introduction
On the basis of Decision 35 COM 8B.13 of the 35th Meeting of the World Heritage Committee, the workshop asociated to the above mentioned meetings has had as an objective, among others, to establish the potential of a transnational nomination for ancient beech forests and ensured consultations concerning future steps for an European nomination.

In this regard, the biogeographical regions and the countries that have such types of forests   have been identified in order to complete the final list of sites which  will be nominated for World Heritage List under the IX Criterion of the Operational Guidelines on the UNESCO World Heritage Convention.

From this analysis it has resulted that Romania is not only the European country with the largest beech forest area, but it also has significant areas covered with virgin and ancient beech forests.
At present, Romania has 6.37 million hectares of forest (26.7% of the country). Beech (Fagus sylvatica L.) covers over 2.0 million hectares (31% of the forest area); it is the forest species with the largest range distribution. The natural range of beech in Romania covers a large part of the Carpathians, between 600-1,300 m above sea level in the north of the country and 700-1,450 m in the south, and a large part of the peri- and intra-Carpathian mountain area, between 300 and 700 m. However, groups of and single beech trees can reach altitudes of 1,600 m, the upper forest limit in the sub-alpine belt, and at low altitudes, up to 100 m in the Danube Gorges and in Danube's Plain (Fig. 1).
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Fig. 1. Map of natural range of beech in Romania

Beech forms mainly pure stands (57%), creating a beech forest belt, but also mixed stands (43%) with Norway spruce (Picea abies L.), silver fir (Abies alba Mill.) and other broadleaves (Acer pseudoplatanus L., Ulmus montana With., Betula pendula Roth, Populus tremula L., Larix decidua Mill.) in the upper part, and with sessile oak (Quercus petraea Liebl.), pedunculate oak (Quercus robur L.), hornbeam (Carpinus betulus L.) and in special cases with other broadleaves (Quercus cerris L., Q. frainetto Ten., Tilia tomentosa Moench, Fraxinus excelsior L., Acer platanoides L. etc.), in the lower part.

Pure beech and mixed beech-coniferous and beech-sessile oak stands cover almost 60% of the forest area in Romania.

The total beech growing stock is over 500 million m3, or 37% out of the total. Beech provides about 45% of the annual wood production of the country.

Besides their economic importance, beech forests also have important ecological and social roles. The forest ecosystems based on beech, which cover most of the Carpathian slopes, play an anti-erosion role, having a decisive contribution to the control of water flow, carbon storage and biodiversity conservation.

Research shows that about 3,000-5,000 years ago, when the present structure of the vegetation cover was developed, as a result of postglacial evolution, the forests covered 80% (18 million hectares) of the country; beech represented 20-22% (about 5 million hectares) (Popova-Cucu, Doniţă, Boşcaiu, 1983). In comparison with oak species, conifers and other broadleaves, beech has decreased in area least during this period. This situation is due to the much later inclusion of beech forests in the economic environment, as compared to oak and conifers; beech wood was used very little in the past and the sites it occupied were less suitable for agriculture. For all these reasons, beech forests have maintained their natural structures over large areas, keeping untouched their entire genetic and ecological heritage gathered during the evolution.  

Located on all types of slopes in the Carpathian Range, with inclinations between 10 and 50°, regardless of aspect, beech forests occur only rarely on the bottoms of valleys, on plateau and tablelands, at low altitudes.

The geological substratum is very diversified, with a strong regional differentiation. Consequently, the beech forests are located both on metamorphic rocks (acid crystalline schists) and on sedimentary formations (flysch, marl, grit stones, gravel, limestone) and on (acid and basic) volcanic rocks. This high geological variation is reflected in the soils, too. 

Related to the fertility and acidity of soils, beech has high ecological range. It can grow on soils in all trophic categories, from the poorest haplic podzol and entic podzol soils with very low levels of base saturation (5-45%) and strongly acid (pH 3,5-4,7) to the richest eutric cambisols or rendzic leptosoils with very high levels of base saturation (60-100%), weekly acid or neutral (pH 5,1-7,7). Distric cambisoils with a mean base saturation of 30-50% and with acidity from strongly acid to moderate (pH 4,3-5,5) occur on the largest areas over the natural range of beech (Florea et al., 1983; Florea and Munteanu, 2003).

In terms of soil humidity, beech has lower ecological range; it establishes only on soils with sufficient moisture; 2.2-4.3 on Beldie-Chiriţă (1967) scale or 5-7 on Ellenberg (1974) scale. It does not grow on soils with a low moisture content in summer, on heavy/clayey soils with alternating moisture conditions, or on wet soils with insufficient aeration (Bândiu et al., 1981).

Climatically, the temperature and precipitation have important impacts on beech forest distribution. With regard to temperatures, beech has a relatively large range, being able to develop well within the annual mean temperature limits of + 4 to + 8,5 o C and satisfactorily at temperatures of + 3 ( + 9 oC. The mean annual rainfall needed vary between 650 mm in the hills and 1.200 mm in the upper mountain region. The best climate in Romania is a continental temperate cool type, lacking significant temperature extremes and sufficiently humid. In warmer and drier conditions beech withdraws to shaded, colder and more humid slopes. In colder and more humid climates it establishes on sunny, warmer slopes.

The ecological range of beech in Romania was shown by Bândiu et al. (1981) based on 3 ecological factors with direct impact on its natural distribution: air temperature, soil moisture and soil fertility. Graphic representation (Fig. 2) of the variation area for the three factors show that beech can occupy a large ecological area, between temperatures of 1850 and 3550 oC degree days (of the daily positive temperatures in a year) or between annual averages of 4 and 8,5 oC; regarding soil moisture the values are between 2.2 and 4.3 (according to the 5-step scale Beldie-Chiriţă, 1967), and for soil fertility the values are between 1.1 and 2.9 (according to the 3-step scale Beldie-Chiriţă, 1967).
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Fig. 2. The ecological domain of beech (      humidity,       fertility) and the ecological optimum zone (marked with lines) in Romania (Bândiu et al., 1981).

Within this ecological domain, the optimum beech area is much more restricted, between 2.1 and 2.6 on the soil fertility scale, 3.0 and 4.3 on the soil moisture scale and between 5.2 and 7.5 oC mean annual temperature.

The associations of beech forests and the ones in which beech is a component are included in two alliances, according to the last psytosociological synthesis (Coldea, 1991):

Class: Querco-Fagetea 

Order: Fagetea

Alliance: Lathyro-Carpinion

Association: 1. Carpino-Fagetum Paucă 1941

Alliance: Symphyto-Fagion

Association: 2. Symphyto-Fagetum Vida 1959

3. Festuca drymeae-Fagetum Morariu et al. 1967

4. Aremonio-Fagetum Boşcaiu im Resm. 1972

5. Pulmonario rubrae-Fagetum (Soo 1964) Tauber 1987

6. Leucanthemo waldsteinii-Fagetum (Soo 1964) Tauber 1987

7. Hieracio rotundati-Fagetum (Vida 1963) Tauber 1987

8. Phyllitidi-Fagetum Vida (1959) 1963

9. Geranio macrorrhizo-Fagetum (Borza 1933) Soo 1964

10. Epipacpeto-Fagetum Resmerita 1972

11. Tilio-Corydali-Fagetum Dobrescu and Kovacs 1973

In order to extend the network of sites with ancient beech forests proposed to be included in the World Heritage List with sites from Carpathians it is necessary a preliminary identification of the most adequate beech areas that correspond to the selection criteria.
The information necessary to this preliminary identification of the potential nomination areas for the UNESCO World Heritage List is available for Romania in various sources (studies, publications, forest management plans, protected areas management plans, etc.) but it requires scientific processing in accordance with the above mentioned purpose.

For identifying, processing, and analyzing the existing sources of information and to collect updated data in order to make a preliminary selection of sites, Forest Research and Management Institute (ICAS) has been appointed to accomplish the present contract.
2. Objectives
In the frame of contract of services the following objectives will be accomplished:
1. The map of all beech forests and all mixed beech forests from Romania (scale 1:500.000);
2. The map of all old-growth and ancient beech forests (age above 160 years and unmanaged at least in the last 20 years) larger than 300 ha (scale 1:200.000) with respective data;
3. Rough and preliminary identification of potential nomination areas for the UNESCO World Heritage List based on the preliminary desk research. For each site identified a topographical map at scale 1:50 000 and a general description will be done.
3. Results

3.1. Elaboration of the map of all beech forests and all mixed beech forests from Romania (scale 1:500.000)
The map of beech (pure and mixed) forests in Romania at the scale 1:500 000 is based on the information contained in "Forest Map of Romania  - based on forest ecosystem types, scale 1:500 000. This map was published in 2008 (Donita, N., Bandiu, C., Biris, I.A., Gancz, V., Apostol, J., Marcu, C.), but it was elaborated in the period 1994-1997, and it was corrected in 2005-2007, validated and transposed as GIS database.  
The main principles from which we have started for the elaboration of the “Forest Map of Romania  - based on forest ecosystem types” were: i) to present as accurate as possible the ecosystems/communities diversity of the forest cover, their regional and local variability; ii) to assign  forests types to the large European forest units designed for the European Vegetation Map (Bohn et al., 2000), emphasizing their ecological and geographical characteristics. 
For emphasizing the ecosystem diversity of forests a legend based on the ecosystem classification of forests have been conceived (Doniţă et al., 1999). A number of 130 mapping units have been identified, some of them at the level of ecosystem type, others at the level of groups of related ecological types (for instance neutrophillous beech forests, acidophillous beech forests, black pine forests, etc.).

These mapping units are included in four major vegetation units established at the European level and represented in the European Vegetation Map (Bohn et al., 2000) and described in the explanatory text of this map (Bohn şi colab. 2003).
In order to stress the regional diversity of forests in the legend are included also forest types with regional characteristics.

The legend of the Forest Map of Romania  - based on forest ecosystem types - has the following classes of major forest communities: 
D. Boreal coniferous forests:

1. Boreal coniferous (Norway spruce, European larch, arolla pine, Scots pine) forests – 17 mapping units;

F. Mesophillous pure deciduous broad-lived and mixed with coniferous forests:

2. Mesophyllous mixed deciduous broad-lived-coniferous forests - 14 mapping units;
3. Mesophyllous mountain beech forests - 9 mapping units;

4. Mesophyllous hill beech forests - 16 mapping units;

5M. Mesophyllous sessile oak forests - 8 mapping units;

6M. Mesophyllous pedunculate oak forests - 8 mapping units;

G. Thermophillous deciduous broad-leaved forests:

5X. Thermophillous sessile oak forests - 9 mapping units;

6X. Thermophillous pedunculate oak forests - 5 mapping units;

7. Thermophillous Turkey oak and Hungarian oak forests - 21 mapping units;

8. Thermophillous grey oak and downy oak forests - 11 mapping units;

U. Alluvial and wetland forests:

9. Alluvial and wetland forests deciduous broad-leaved (elders, willows, poplars, ashes, elms, pedunculate oak) forests - 12

According to the mapping units adopted in the Forest Map of Romania  - based on forest ecosystem types, beech forests are spread in the mountain and hill areas. The beech forests may be pure or mixed (towards to the upper limit of the altitudinal distribution the beech is mixed with silver fir, Norway spruce or with both species, and towards the lower limit of the distribution limit it is  mixed with sessile oak or sometimes with Turkey oak, pedunculate oak, hornbeam).
We would like to mention that according to Romanian forestry standards and definitions, pure stands/forests are defined as forest in which the main tree species represent over 80% in the stand composition. On the other hand, mixed stands are those stands that comprise two or more species, each one with a share/proportion over 30%. 

For building the map of all beech forests and all mixed beech forests from Romania, we have extracted from the Forest Map of Romania the following classes: 
2. Mesophyllous mixed deciduous broad-lived-coniferous forests - 14 mapping units;

3. Mesophyllous mountain beech forests - 9 mapping units;

4. Mesophyllous hill beech forests - 16 mapping units;

As you can see in the legend of the map (Annex 2), we differentiate  the beech forests into 4 groups:

· mountainous pure beech forests;
· mountainous mixed beech and coniferous (mainly silver fir and/or Norway spruce) forests;
· hill pure beech forests;
· hill mixed beech and sessile oak forests ( sometimes can appear also other oak species besides sessile oak, like Turkey oak, pedunculate oak, Hungarian oak). 
The map of all beech forests and all mixed beech forests from Romania is annexed to this report (Annex 49).
3.2. The map of all old-growth and ancient beech forests (age above 160 years and unmanaged at least in the last 20 years) larger than 300 ha
The map of all old-growth and ancient beech forests (age above 160 years and unmanaged at least in the last 20 years) larger than 300 ha was elaborated on the basis of the information obtained into the frame of the project ,,Inventory and strategy for sustainable management and protection of virgin forests in Romania” (PINMATRA / 2001 / 018) (Biriş, I.-A., Veen, P., 2005. (coord.)). This project was carried out by the Forest Research and Management Institute (ICAS), in partnership with the Royal Dutch Society For Nature Conservation (KNNV), International Union for Conservation of Nature (IUCN) and independent international experts, with the support from the MATRA Fund – Program International Nature Management of Dutch Government, Ministry of Agriculture, Forests and Rural Development (MAPDR) and Ministry of Environment and Water Management (MMGA), in the period 2001-2004.

Virgin forests were defined in the project as untouched forests by human activities and these forests have been developed under natural conditions. These kinds of forests are decreasing under the influence of man. In the meantime the interest of scientists for these forests has been growing more and more. In an ecological model, these forests can be characterized by a long term evolution and actually they are highly structured and processes of stabilization which assure the permanence and the ecological efficiency at a maximum in every habitat. 

The criteria for selecting the virgin forests in Romania were: 

1. Degree of naturalness (authenticity):

· Presence of native species;

· Absence of elements showing human influences (stumps, roads, cattle grazing, etc.)

· Complex structures (stratified on vertical plan and mosaic on horizontal plan), according to the sylvigenetic stages;

· Diversity of sizes and ages (including the occurrence of very old trees);

· Occurrence of dead wood (standing or fallen), in different stages of decay.

· Representativity of the ecosystems for the main forest formations.

2. Minimum area (size) – depending on forest formation:

· Temperate forest ecosystems: over 50 ha;

3. Age diversity of trees and stands, occurrence of some trees with outstanding performances:

· Presence of a broad age range both at stand level and at tree species level (in ecosystems close to the climax stage);

· Occurrence of very old and very large trees.

4. Natural boundaries:

-   Forest boundaries are natural boundaries preferably like rivers, mountain ridges.

During the selection process also historical data from forest management plans, research studies and local forest administrations were important sources for the identification of potential virgin forest complexes.

In all, 218.493 ha meet the virgin forest criteria in Romania (fig. 3). These forests are mainly located in the mountain regions of the country. In the lowland areas, the presence of virgin forests is limited to some locations like the floodplain hardwood forests in the Danube Delta and Floodplain.

Based on the field data collected in the project, the forests have been classified on dominating tree species in the virgin forest complexes. The type of Fagus sylvatica forest is most present in the country (58% of virgin forests). Relatively extended European Beech forest complexes are present in Banat Region and in the Southern Carpathians.
For building the map of all old-growth and ancient beech forests (age above 160 years and unmanaged at least in the last 20 years) larger than 300 ha, we extracted all the poligons where beech is the dominant tree species (over 50%) in the virgin forest complexes with a minimum area of 300 ha. The map is presented in Annex 50. 
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Fig. 3.  The map of virgin forests in Romania (Biriş, I.-A., Veen, P., 2005. (coord.))

3.3. Preliminary identification of potential nomination areas for the UNESCO World Heritage List
In order to identify the sites of ancient beech forests that have potential for nomination and inclusion in the World Heritage List we have started from GIS database and map of the ancient beech forests larger than 300 ha, elaborated in the frame of this project (section 3.2.).

The selection of the most valuable sites in term of conservation value and natural beauty has been done in accordance with the following criteria:

· protection status of the areas with ancient beech forests identified;

· peculiarities of the physical environment (geological, geomorphological, pedological, hydrological, climatic features) in the selected area;

· representativity, rarity, uniqueness of the habitats/ecosystems;
· biological diversity of species and habitats, including  the presence of endemic, rare and endangered species.

· structure and functioning of the forest ecosystems. A higher priority is given to those stands with complex diversity, the occurrence of trees with impressive size and age and the occurrence of dead wood are also important indices.

· lack or very limited impact of human activities and natural disturbances on forests ecosystems.

Priority has been given to those areas that already have a protection status at national and/or international level, as a guarantee that protection will be ensured also in the future. At the same time we have had in view stands with a high structural diversity, that have evolved under the exclusive influence of natural factors, without major human disturbances. Additionally, we have followed the selected sites to cover the most important and representative beech forests communities for each ecological region of the country where beech forests are present. The presence of endemic, rare and endangered species and/or of outstanding characteristics of the physical environment (i.e. carstic areas, caves, gorges, etc.) have also been taken into account because they represent elements that contribute to the increase of the conservation value, educational and scientific dimension of the site and also to the aesthetical value of the landscape. We have had in view that the limits of the sites to coincide with natural boundaries (valleys, gorges, edges, steep slopes, etc.) or with the forest body limits. These limits represent buffer areas for the selected areas.
The main reasons for rejecting a site were:
· strong human impact on the forest ecosystems (exploitation of resources, grazing, fires, etc.);

· frequent natural disturbance factors conducting to the degradation of the forest ecosystems;

· artificial fragmentation of the forest cover;

·  the existence of activities with negative impact  in the neighbouring areas;

The necessary information and data were obtained from the available sources (PINMATRA / 2001 / 018, Biriş, I.-A., Veen, P., 2005. (coord.); forest management plans, management plans of protected areas, research reports, publications). In certain cases the existing information proved to be old, in disagreement with situation in the field, so new field investigations have been conducted in order to check the information or new data have been required from the administration of protected areas or from forest administration where the sites are included.
A number of 24 sites have been selected in accordance with the criteria of selection mentioned above. These sites comprise pure or mixed beech forests in over 80% of the surface, most frequently 100%, and only marginally other types of forest communities or non-forest communities.

For each site we have elaborated:

· A topographic map at 1:50000 scale;
· A short description/characterization of the site that includes the following points:

· Name of the site;

· Area;

· Localization of the site (in term of public administration organization);

·  Localization of the site (in term of forest administration organization);

· The protection status of the area;

· Characteristics of the physical environment:

· Geographical position;

· Geology;

· Geomorphology;

· Climatology;
· Pedology;

· Characteristics of vegetation

· Types of forest habitats;

· Stands structure (composition, age, structure)

· Other types of vegetation in the area

· Forest ownership regime

· Forest management

· Threats and pressures

· References

· Photos

The identified sites are presented in table 1 and their location in figure 4.

	No.
	Name of the site
	Area (ha)

	1
	Izvoarele Nerei
	4887,27

	2
	Coşava Mică
	728,93

	3
	Cheile Nerei
	1152,11

	4
	Valea Cernei
	1386,53

	5
	Cernişoara
	1367,16

	6
	Motrul Mare
	457,80

	7
	Valea Higeg
	1727,82

	8
	Retezat
	349,32

	9
	Pădurea Pleşu (Rusca Montană)
	1353,51

	10
	Valea Ponorului (Cioclovina)
	1091,14

	11
	Buila
	1375,68

	12
	Cozia
	4386,88

	13
	Sălătrucu
	1485,14

	14
	Cheile Vâlsanului - Zoruleasa
	876,80

	15
	Codrii seculari de la Şinca
	322,99

	16
	Pădurea Glodeasa
	529,44

	17
	Ciucaş
	1116,09

	18
	Siriu
	716,21

	19
	Creasta Nemirei
	528,64

	20
	Corongiş-Cobăşel (Rodna)
	990,79

	21
	Groşii Ţiblesului
	698,49

	22
	Strâmbu Băiuţi
	1167,41

	23
	Runcu Groşi
	246,38

	24
	Vidraru
	800,00

	Total
	29742,52
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Fig. 4.  The map of identified potential nomination areas
In Annexes 1-24 there are presented the maps of the identified sites and in Annexes 25-48 their description.
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