
295

Introduction

Europe´s beech forests are deciduous forests which are 
dominated by the European Beech (Fagus sylvatica L.). 
The beech is endemic to Europe and beech forests are 
limited to Europe (Gömöry et al., 2011). Such forests 
therefore share the fate of all deciduous forests of the 

northern hemisphere´s nemoral zone. They have been 
exposed to an enormous development pressure (settle-
ment, utilisation) for centuries so that natural forests 
have become scarce (Britz et al., 2009). Beech is one 
of the most important elements of forests in the Tem-
perate Broad-leaf Forest Biome and represents an out-
standing example of the re-colonisation and develop-
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ment of terrestrial ecosystems and communities after 
the last ice age, a process which is still ongoing (Knapp, 
2011). Forest communities built up and dominated by 
the beech are widespread across major parts of Cen-
tral Europe. Potentially forming the predominant zonal 
vegetation in Western and Central Europe in terms of 
area, they are found at the montane level of the South 
European mountain ranges. They show the widest am-
plitude of soil trophic levels and altitude distribution, of 
all deciduous forests in Europe potentially occupying 
the largest area (Bohn and Neuhäusl, 2003).

The European beech forests stand out due to an 
exceptional variety of types. According Bohn and Neu-
häusl (2003), a  total of 86 different biocoenotic units 
of the beech and mixed beech forests are found in the 
beech forest area, subdivided according to trophic and 
altitude levels as well as geographical and local forms. 
Of these units, 14 cover more than 50% of the po-
tential natural range, with as many as eight units be-
ing also widespread in Germany with significant pro-
portions of the overall area. A  total of 28 biocoenotic 
units, which roughly equals one-third of all European 
units, are widespread in Germany, which emphasises 
Germany´s particular responsibility for the preserva-
tion of the beech forests worldwide (Britz et al., 2009). 
The European beech forests show a decline in vascular 
plant species numbers from glacial refuges in South-
ern Europe to the north and northwest, in which direc-
tions they were advancing. Their centres of diversity lie 
in the Eastern Carpathians, the Dinaric Alps, and the 
Pyreneans (Dierschke and Bohn, 2004). The particu-
lar evolutionary connection clearly reflects in the entire 
Central European Flora.

The different beech forest types are home to 20% 
of the terrestrial fauna in Central Europe – 7,000 to 
10,000 animal species (Otto, 1994) that have most-
ly adapted their rhythm of life to the seasonal cycle. 
Alongside with the plants, fungi, and microorganisms, 
they are the determining factors in the beech forest sys-
tem.  

The history of the beech forests is closely linked 
with the history of European civilisation (Bennett, 
1994; Britz et al., 2009). The post-glacial colonisation 
of the landscape by the beech tree ran in paralel with the 
establishment of communities by mankind and the for-
mation of more highly organised forms of society. That 
is why the beech is deeply rooted in European culture 
(Pichler et al., 2007a).  

Material and methods

The beech ecosystem research which has been the basis 
for elaborating on the World Heritage Nomination Pro-
ject was carried out in two regions: in the Carpathian 
Mts and in the German Lowlands. 

The complete ecological research of the mountain 
Primeval Beech Forests of the Carpathians started in 
the first half of the 20th century due to the famous Czech 
botanist and forest ecologist Professor Alois Zlatník 
(Zlatník, 1934, 1935, 1936; Zlatník and Hilitzer, 
1932; Zlatník et al., 1938). Valuable knowledge con-
cerning ongoing ecological processes in the Carpathian 
primeval beech forest ecosystems has been obtained 
after Second World War during the past years (Leibund-
gut, 1978; Jaworski et al., 1994a, 1994b; Korpeľ, 1989, 
1995; Kricsfalusy et al., 2001; Commarmot et al., 
2000; Bublinec and Pichler, 2001; Saniga, 2011; Sa-
niga and Schütz, 2002; Stoyko et al., 1982; Stoyko and 
Tasenkevitch, 1993; Stoyko, 2002; Brändli and Dow-
hanytsch, 2003; Vološčuk, 1992, 1994, 1995, 1999, 
2003; Hamor and Commarmot, 2005; Commarmot et 
al., 2000; Pichler et al., 2007b) and utilized for prac-
tical forest and conservation management (Vološčuk 
1994, 1995; Pichler et al., 2007a). The phytocoenologi-
cal releves (stationary plots) were decribed according 
to Zlatník (1976) and geobiocoenoses were classified 
according to Zlatník (1959). In Primeval Beech For-
ests of the Carpathians prevail the group of forest types 
Fagetum pauper, Fagetum typicum, Fagetum tiliosum, 
Abieto-Fagetum and Fageto-Aceretum. 

The ecological research in Ancient Beech Forests 
of Germany (lowlands) was carried out during the past 
40–50 years (Assmann et al., 2008; Dörfelt, 2008; 
Plachter et al., 2008; Knapp, 2011; Britz et al., 2009).  

 
Characteristics of the localities

The World Natural Heritage „Primeval Beech Forests 
of the Carpathians“ is situated in the biogeographic re-
gion „Carpathian beech forests“ (Brändli and Dowh-
anytsch, 2003) with a centre of diversity in the Eastern 
Carpathians. It is a part of the Inner Carpathians, which 
form a  continuous mountain range over 1,300 km in 
length, 100 to 350 km in width, and up to 2,600 m in 
height. In the periphery and the montane-altomontane 
zone, large portions of this richly wooded mountain 
range are characterised by specious beech and mixed 
beech forests. The potential natural range of the beech 
forests therefore comprises an area of approx. 92,000 
km2 throughout the Carpathian centre zone, which cor-
responds to roughly one-tenth of the pan-European 
beech forest area. These areas, located in mountainous 
and sub-alpine altitudes (400–1,940 meters a.s.l.), are 
primarily representative of mountain beech forest. The 
geographic coordinates of Primeval Beech Forests of 
the Carpathians are: N 47o–49o, E 22 o–24 o (Table 1).

The last extensive primeval beech forests can now 
only be found in the Carpathians. This is the only place 
where there can still be experienced the uninterrupted 
dynamics of the coming and decline of beech forests 
since the last Ice Age. The great biodiversity of the 
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beech forests has managed to endure here. The World 
Heritage Site „Primeval Beech Forests of the Carpathi-
ans“ represents the beech forest of the mountain range 
in ten component parts. Four areas are located in the 
Slovak Republic, six are located in the Ukraine. The 
smallest area is 67 hectares in size, the largest approx. 
12,000 hectares. They are located in the Eastern Car-
pathians, one of the most unspoilt habitats in Europe. 
All the component parts are remnants of primeval for-
ests which are embadded in beech forests that are ex-
tensively managed.   

Germany is at the centre of distribution of the 
beech forests. If nature had its way they would cover 
approx. two thirds of the land area of Germany extend-
ing from the Alps over high and low mountains ranges 
and down to the lowlands at the sea coastlines. Now 
only approx. seven per cent of this surface is covered 
with beech forests due to deforestation and forest con-
version. Larger contiguous forest areas are rare. The 
remaining forests are used in the forestry industry and 
beeches of approx. 120 years of age are harvested. The 
senescent  and decay phases of a lifecycle that is natu-
rally of more than 300 years duration are absent and 
thus also the living spaces that emerge in these phases 
as tree hollows and dead wood with their typical bio-
coenosis. Primeval beech forests have long since disap-
peared barring a few miniscule remnants and with them 
also species that are dependent upon them. 

The Decision of the 35th Session of the World 
Heritage Committee, Paris 25 June 2011, approved the 
extension of the Primeval Beech Forests of the Car-
pathians (Slovakia and Ukraine), to include the Ancient 
Beech Forests of Germany, and becomes the Primeval 
Beech Forests of the Carpathians and the Ancient Beech 
Forests of Germany (Slovakia, Ukraine and Germany), 
on the basis of criterion (ix): outstanding examples rep-

resenting significant on-going ecological and biological 
processes in the evolution and development of ecosys-
tems and communities of plants and animals. The Ger-
man extension in 2011 is another major step towards 
protecting this unique ecosystem for the long term. 

The German part includes selected forest regions 
of the National Parks Hainich in Thuringia, Kellerwald-
Edersee in Hesse, Jasmund and Müritz in Mecklenburg-
Western Pomerania, and the forest of Grumsin in the 
Schorfheide-Chorin Biosphere Reserve in Branden-
burg. These are the most valuable remaining examples 
of large, undisturbed beech forests in Germany. These 
German sites with their beech forests in the lowlands 
and central uplands are a  perfect component to the 
mountain beech forests located in the Carpathians. This 
component part of the World Natural Heritage repre-
sents the characteristics and the natural processes of 
European beech forests under various ecological condi-
tions.

The development history of beech forests since the 
Ice Age, the enormous competitiveness of beech Fagus 
sylvatica and the diversity of geographical, geologi-
cal and ecological beech forest variations are a unique 
global phenomenon. The Ancient Beech Forests of Ger-
many are indispensable to documenting the postglacial 
colonisation by Fagus sylvatica from south to north, 
from east to west, and spanning the entire spectrum of 
altitudinal zones from the sea-shore, to the lowlands 
and the submontane belt, to the upper timber line in the 
mountains (Knapp, 2011). German´s component parts 
are the most outstanding examples worldwide of the re-
spective beech forest types. Each component part has 
its own specific characteristics and local peculiarities 
that make it unique and irreplaceable.  

Jasmund: size 492.5 ha, buffer zone 2,510.5 ha, 
N 54o32´53´´ E 13o38´43´´ (0–131 a.s.l.). Jasmund is 

Table 1. Location and area of the component parts of the Primeval Beech forests of the Carpathians 

Component parts  Country Core area ha Buffer zone ha  Elevation a.s.l. m

Chornohora  Ukraine 2,476.8 12,925.0 640–1,550
Kuzyi-Trybushany  Ukraine 1,369,6  3,163.4 420–1,087
Maramorosh  Ukraine  2,243.6 6,230.4  600–1,470
Svydovets  Ukraine 3,030.5   5,639.5  720–1,500
Uholka – Shirokiy Luh  Ukraine 11,860.0 3,301.0 400–1,350
Stuzhitsia – Uzhok  Ukraine 2,532.0   3,615.0  600–1,221
Stužica – Buk. vrchy  Slovakia 2,960.0 11,300.0 512–1,210
Havešová  Slovakia  171.3  63.9 442–   741
Rožok   Slovakia  67.1 41.4 440–  789
Vihorlat  Slovakia 2,576.0 2,413.0 517–1,076

Total area ha  29,278.9  48,692.7
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a representative of the beech forest of the lowlands 
type. Half of Jasmund´s property border follows to 
coastline. Although this border is subject to very slow 
natural dynamic changes based on the denudation of 
the steep coast, it is clearly identifiable by distinctive 
habitat limits at any given point. Jasmund represents the 
beech forests of the lowlands on lime and boulder clay. 
Beech forests, chalk cliffs and sea form a  fascinating 
backdrop. The harsh coastal climate and the interaction 
of topography and climate lead to a broad range of dif-
ferent beech forest communities which are interspersed 
with streams and moors. Rare orchids, the great horse-
tail and the coral root are typical here. 

Serrahn: size 268.1 ha, buffer zone 2,568.0 ha, 
N 53o20´24´´, E 13o11´52´´ (67–124 m a.s.l.). The best 
structured lowland beech forests in Europe. Demarca-
tion in Serrahn has produced a  compact core area of 
beech-dominated forests. In the Serrahn part the forest 
of the Müritz National Park lowland beech forests grow 
on sands from the Ice Age. In the midst of an extended 
forest and lake landscape this old beech forests help us 
to imagine what the German beech forests once looked 
like. Lakes and mires enrich the forest landscape, create 
a rich diversity of habitats and form the basis for a great 
amount of biodiversity. The beech forest of Serrahn is 
consequently documenting moisture-related distribu-
tion limits in an outstanding manner.

Grumsin: size 590.1 ha, buffer zone 274.3 ha, N 
52o59´11´´, E 13o53´44´´ (76–139 m a.s.l.). Grumsin 
represents the beech forests of the lowlands on gla-
cial sands and clay. The demarcation of the Grumsin 
component part largely follows the core area border 
of the Schorfheide-Chorin Biosphere Reserve, which 
was designated in 1990. Minor marginal zones which 
predominantly consist of pine woods rather than near-
natural deciduous forests and were likewise abandoned 
to natural development in 1990 have been assigned to 
the buffer zone. Water and forests are closely linked in 
Grumsin. Lakes, forest marches and moores in deep 
valleys interchange with marked ridges and conjure up 
atmospheric forest images in the ancient beech forests. 
These different structures in the most confined spaces 
form the basis for an exceptionally rich range of animal 
and plant species. The area represents an exceedingly 
textured young moraine landscapes with altitudes of be-
tween 60 and 140 m above sea level and all the typical 
elements in a unique fashion. 

Hainich: size 1,573.4 ha, buffer zone 4,085.4 ha, 
N 51o04´43´´, E 10o26´08´´ (290–490 m a.s.l.). Hain-
ich National Park encompasses what is, at present, the 
largest unmanaged deciduous forest area in Germany. 
Hainich represents the best reference area for the spe-
cious eutraphent beech forests of the European colline-
submontane zones with their ground vegetation rich in 
geophytes and the exceedingly attractive floral display 
in early spring, representing the seasonality of Central 
European deciduous forests in a  unique manner. The 

most valuable beech forests that offer a very rich range 
of species grow on the central mountain ranges on lime-
stone. It impresses through its extensive range of tree 
species and reveals lime beech forests of a magnitude, 
unspoilt nature and form that you will be unable to find 
in any other area. The demarcation in Hainich follows 
the distribution of the best-preserved beech forests with 
old growth stands. The buffer zone comprises the core 
area of the national park. The Hainich beech forest is 
unique proof of the currently ongoing ecological pro-
cesses associated with the present climate change. 

Kellerwald: size 1,467.1 ha, buffer zone 4,271.4 
ha, N 51o08´43´´, E 8o58´25´´ (245–626 m a.s.l.). The 
acidophilous beech forests of the lower mountain rang-
es grow on slate and geywacke in the Kellerwald. No 
roads and no settlement cut through the exceptionally 
old, extensive forests of the Kellerwald in which unique 
primeval forest relics have survived. The beech reaches 
its natural forest boundary at the rocky and scree slopes 
and forms a bizarrely formed forest landscape. More of 
than 500 of the purest springs and streams form addi-
tional valuable habitats. In Kellerwald, the border was 
established taking into account the specific qualities 
of the component part, such as  the high relief energy, 
the disjointed occurrence of small primeval-forest like 
steep slopes, and the spatial distribution of valuable 
beech forests. A  coherent complex of valuable old-
growth beech forests has been included. The demar-
cation of buffer zone follows the national park border. 
No buffer has been designated in a very small plot lo-
cated on the northern border in order to integrate one 
of the primeval beech forest slopes into the property. 
Kellerwald contains the largest protected area of oligot-
raphent and mesotraphent beech forests, where undis-
turbed ecological and biological processes occur and is 
a perfect illustration of acidophilous beech forests.

Results and discussion

Specific peculiarities of the Carpathian forests in-
clude the richness in endemic species, the occurrence 
of Europe´s largest population of predatory mammals 
with some 8,000 brown bears, 4,000 wolves and 3,000 
lynxes as well as the most significant large-scale pri-
mary forest on the periphery of the European beech 
forests´distribution range. Representing its remaining 
primeval forests, the World Natural Heritage „Prime-
val Beech Forests of the Carpathians“ is an essential 
part of these unique beech forests landscapes. These 
undisturbed, complex temperate forests exhibit the 
most complete and comprehensive ecological patterns 
and processes of pure stands of Fagus sylvatica across 
a  variety of environmental conditions. The Carpathi-
ans Primeval Forests show a  broad range of possible 
forest development stages from rejuvenation to decay 
(Pichler et al., 2007a).  
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Ukraine and the Slovak Republic have taken on 
a pioneering role with the inscription of the Primeval 
Beech Forests of the Carpathians in the World Heritage 
List in 2007. The Carpathian Mountains are home to the 
last remaining large-scale primeval beech forests in Eu-
rope. Since the end of the last Ice Age, the forests here 
have been able to develop undisturbed. Mightly beech 
trees up to 50 meters high dominate the structurally rich 
forests (Brändli and Dowhanytsch, 2003; Vološčuk, 
2003). The dynamics of the primeval beech forests, the 
natural comings and goings, are able to play out entirely 
free from anthropogenic influences here. Globally en-
dangered species of fauna, fungi and flora have been 
able to preserve their natural gene pool.

The model of the main natural successional phases 
occuring in Central Europe (Korpeľ 1995, Pichler et 
al., 2007a): growing-up stage, optimal stage, decaying 
stage. In the growing-up stage, trees are found in all 
three layers – upper, middle and lower, and the crown 
closure is dense. As there is low mortality in trees of 
this age, there is little dead wood. At the end of phases, 
however, the competition between individuals is so 
great that strong dying off of juveniles occurs. In the 
following optimal stage, the maximum timber stock is 
reached, but the number of trees per area unit is low. 
With the lack of an understorey, the attainment of maxi-
mum height and a closed canopy, the forest in this phase 
is known as „hall-forest“, being reminiscent of the in-
terior of a cathedral or great hall, and also bears some 
resemblance to a commercial forest. During the transi-
tion to the decaying stage tree vitality decreases and the 
proportion of dead wood increases considerably. In this 
phase, the number and size of gaps between tree clus-
ters increases and regeneration of climax tree species 
starts again. 

An alternative view (Holling, 2001) suggests that 
the complexity of living systems of people and nature 
emerges not from a random association of a large num-
ber of interacting factors rather from a smaller number 
of controlling processes. These systems are self-organ-
ized, and a  small set of critical processes create and 
maintain this self-organization. „Self-organization“ is 
a  term that characterizes the development of complex 
adaptive systems, in which multiple outcomes typi-
cally are possible depending on accidents of history. 
According to Holling (2001) there are three proper-
ties that shape the adaptive cycle and the future state of 
a system: wealth, controllability, and adaptive capacity. 
The adaptive cycle includes 4 phases: (1) long period 
of slow accumulation and transformation of resources, 
and (2) conservation (growing-up stage and optimum 
stage according to Korpeľ, 1995), (3) shorter period of 
collapse that creates opportunities for (4) innovation 
(from release to reorganization), or decaying stage with 
regeneration phase according to Korpeľ, 1995). 

The European natural beech forests stand out due 
to a highly peculiar natural dynamism which is deter-

mined by the cycle of growth and decay of one single 
tree species, which is the beech. Old beech stands will 
regenerate with the crowns of individual trees gradually 
dying back to allow more light to the ground. Either 
there already is young beech wood that will now emerge, 
or the next generation of saplings will close the void 
within a period of a few years. The beech once again 
forms the upper crown canopy later on, thus  resetting 
the cycle, which has been described as the small devel-
opment cycle (Zukrigl et al. 1963, Leibundgut 1978, 
Korpeľ 1989, 1995). In the wake of major disruptions, 
however, the cycle may also involve the formation of 
an early successional forest made up of pioneer species 
such as pines, birches, goat willows or rowans, which 
is later on infiltrated by  medium-shade and shade tree 
species. This big successional cycle may take several 
decades longer than the small one. Variation incorporat-
ing elements of both big and small cycle are possible. 
This endogenous cycle of development meets the diver-
sity of sites resulting from the glacial and postglacial 
periods, producing the considerable structural variety 
as basis for the species-rich, complex system. Rooted 
in the beech´s enormous ecological plasticity, the high 
ecological stability results in a biodiversity-promoting 
continuity of the forest´s character, which makes the 
dynamics of the beech forest persistently „predictable“ 
for the forest dwellers. Old beech forests are, for ex-
ample, home to a multitude of flightless ground beetles 
that would drop the ability to fly due to the habitat being 
continuously available or changing only at a small scale 
(Britz et al., 2009, Plachter et al., 2008).  

A significant feature of the beech forests is decline 
in floristic diversity, which is a result of the history of 
flora and vegetation, from the former glacial refuges in 
Southern and Southeastern Europe up the northern and 
northwestern subterritories. Old beech trees can form 
a highly diverse habitat for fauna. The beech is a key 
species which creates its own internal forest climate and 
crucially influences soil formation, regeneration cycle, 
food chains and structures and reveals stonishingly spe-
cific diversity of plants, vertebrates, insects, molluscs 
and fungi. This diversity is described in terms of its eco-
logical role in the ecological processes of beech forest 
ecosystems – trees and shrubs, mycorrhizae, geophytes, 
other herbaceous plants, lianas, herbivores, carnivores, 
dead wood inhabitants, destruens, etc. (Assmann et al., 
2008).  

As opposed to the climatic patterns of tropical 
rainforests, the climate of the temperate zone is distin-
guished by its seasonal changes together with the phe-
nological floral cycle involved. From a physiognomic 
perspective, the most striking feature of deciduous trees 
is the fall of leaves, which will further accentuate the 
seasonal differences and conditions of the biotopes re-
spectively. However, the foliage changing with the sea-
sons does not take place abruptely. In pure beech for-
ests this process is accompanied by unique changes in 
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colour (Knapp, 2011). The most dramatic consequence 
of leaf fall is the light climate´s periodicity. This sets 
deciduous forests apart from all non-deciduous forest 
types, permitting the intermittent occurence of a herb 
layer that shows different specific adaptations. Spring 
geophytes exploiting the brief warm spring period 
prior to leafing for development are particularly well 
adapted and transform the soils of richer beech forests 
into a carpet of flowers. The association that has given 
rise to geophyte-rich beech forests is a result of ecosys-
temary continuity as well as the inner functional and 
structural differentiation of the development cycle of 
deciduous forests. In this particular shape, it is without 
paralel in the world (Knapp, 2011). 

A  multitude of fungi are involved in dead wood 
decomposition, with a number of species being special-
ised in the metabolisation of specific wood types. The 
species of the genus Fagus are highly mycotrophic; in 
other words, much of their nutrient supply comes from 
fungi. Their survival is directly dependent on the my-
cobionts of ectotrophic mycorrhizae. The dominant 
mycorrhizal fungi associated with Fagus sylvatica are 
Agaricomycetidae, a subclass of Basidiomycetes (Ho-
mobasidiomycetes) from the genera Amanita, Boletus, 
Cortinarius, Inocybe, Laccaria, Lactarius, Tricholoma, 
Russula and Xerocomus. Soil acidity plays an impor-
tant role in relation to the species spectrum of the my-
corrhizal partners of Fagus sylvatica (Dörfelt, 2008). 
Species typical of the beech include Fomes fomentar-
ius (wood-inhabiting fungi), Ganoderma applanatum 
(wood decaying), Neobulgaria pura, Oudemansiella 
mucida, which is indicative of extensive matured wood 
pools, and Hericium coralloides, which, although wide-
spread throughout the northern hemisphere and also 
growing on other trees, is only found in very old, ma-
ture beech forests. Dead beechwood is colonised very 
swiftly by very many lignocolous fungi. Three phases 
characterise decomposition of beech stups: initial, op-
timal and final phase. There are more than 10 parasitic 
biotrophic fungi which infect Europe´s beeches. A very 
large number of fungi are involved in the decomposi-
tion of fallen beech leaves, fruits, mast (cupulae) and 
twigs (Dörfelt, 2008). An especially important sym-
biosis has been evolved between fungi and plants in the 
rhizosphere, which is called mycorrhiza. Forests of the 
temperate zone are home to fungi that will enter into 
specific symbioses with one or few tree species (Britz 
et al., 2009). 

Despite the beech´s absolute dominance, the beech 
forests show outstanding diversification and are unique 
in function and structure (Pichler et al., 2007a). Nort-
withstanding the geologically short time of a few thou-
sand years, a highly characteristic faunistic biocoenosis 
has been evolved postglacially which is just a globally 
unique as is  the plant community. The fauna can ex-
ist in all its diversity, and the postglacial evolutionary 
processes can take place only if each forest develop-

ment stage of the natural regeneration cycle is available 
– which is the case in the Primeval Beech Forests of 
the Carpathians (Pichler, 2007; Plachter et al., 2008).  

  
The Principles of Joint Management Plan 

Long-term protection and management of the World 
Heritage Sites is ensured through national legal protec-
tion as national parks or core areas of a biosphere re-
serve. Effective implementation of the integrated man-
agement plan and the trilateral integrated management 
system is required to guide the planning and manage-
ment of this World Heritage Sites. 

The general objectives of the Integrated Manage-
ment Plan are (Pichler et al., 2007a):
o		To ensure the most effective conservation of the 

WHS properties with all their abiotic and biotic 
components, geo- and biodiversity and ecological 
processes. To secure a lasting homeostasis and self-
reproduction of the respective ecosystems and their 
protection both against anthropogenic factors. 

o		To maintain and expand the existing, ecologically 
connected complex of primeval and natural beech 
forests that encompass and connect (link) the WHS 
on both the Slovak and the Ukrainian sides – within 
the corridors connecting the WHS. Supporting the 
succession of managed beech semi-natural forests.

o		To use WHS for scientific research in order acquire 
knowledge transferable and applicable on the level 
of sustainable. To use WHS for enhancement of 
landscape ecological stability.

o		To use WHS for enhancement of ecological and en-
vironmental education, awareness of primeval for-
ests – chosen to maintain integrity and conservation 
of the existing sites, to preserve their naturalness 
and uniqueness. 

o		To support of traditional crafts, products and eco-
tourism.  

Common elements of an effective management 
system could include: a) a thoroughly shared under-
standing of the property by all stakeholders; b) a cy-
cle of planning, implementation, monitoring, evalua-
tion and feedback; c) the involvement of partners and 
stakeholders; d) the allocation of necessary resources; 
e) capacity-building; and f) an accountable, transparent 
description of how the management system functions.

Conclusions

Joint World Natural Heritage “The Primeval Beech For-
ests of the Carpathians and the Ancient Beech Forests 
of Germany” is indispensable to understanding the his-
tory and evolution of the genus Fagus, which, given 
its wide distribution in the Northern Hemisphere and 
its ecological importance, is globally significant. These 
undisturbed, complex temperate forests exhibit the 
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most complete and comprehensive ecological patterns 
and processes of pure stands of European beech across 
a variety of environmental conditions and represent all 
altitudinal zones from seashore up to the forest line in 
the mountains. Beech is one of the most important el-
ements of forests in the Temperate Broad-leaf Forest 
Biome and represents an outstanding example of the 
re-colonisation and development of terrestrial ecosys-
tems and communities after the last ice age, a process 
which is still ongoing. They represent key aspects of 
processes essential for the long term conservation of 
natural beech forests and illustrate how one single tree 
species came to absolute dominance across a variety of 
environmental parameters. 

Furthermore, it is not enough for a site to meet the 
World Heritage criteria, but it must also meet the condi-
tions of integrity and/or authenticity and must have an 
adequate protection and management system to ensure 
its safeguarding.

Acknowledgement

This study was supported by the grant from the Slovak 
Grant Agency for Science VEGA no. 1/0364/10 and no. 
1/0252/11. 

References

Assmann, T., Drees, C., Schroder, E., Ssymank, A. 
2008. Low species diversity of beech  forests – 
a myth. In Knapp, H.D. (ed.). Beech Forests – a Ger-
man contribution to the global forest biodiversity. 
Skripten, 233. Bonn: Bundesamt für Naturschutz 
(BfN), Federal Agency for Nature Conservation, p. 
25–31. 

Bennett, G. (ed). 1994. Conserving Europe´s natural 
heritage: towards a European Ecological Network. 
London: Graham and Trotman. 334 p.

Bohn, U., Neuhäusl, R. 2003. Karte der natürlichen 
Vegetation Europas – Maßstab 1 : 2 500 000. Bonn 
– Bad Godesberg: Bundesamt für Naturschutz. 

Brändli, U.B., Dowhanytsch, Y. (eds). 2003. Urwälder 
im Zentrum Europas. Birmensdorf, Switzerland: 
Eidgenössische Forschungsanstalt WSL; Rakhiv, 
Ukraine: Karpaten-Biosphärenreservat; Bern, Stutt-
gart, Wien: Haupt. 192 p. 

Britz, H., Dieckmann, O., Engels, B., Frede, A., Gei-
sel, T., Grossmann, M., Kaiser, K., Knapp, H.D., 
Luthardt, M.E., Seuring, J. 2009. Nomination of 
the “Ancient Beech Forests of Germany” as ex-
tension to the World Natural Heritage “Prime-
val Beech Forests of the Carpathians”. Nationale 
Naturlandschaften, Federal Republic of Germany. 
Specialised editing Cognitio Kommunikation & 
Planung, Niedenstein. 180 p.

Bublinec, E., Pichler, V. 2001. Slovenské pralesy: di-
verzita a ochrana. Slovak primeval forests: diversity 
and conservation. Zvolen: Ústav ekológie lesa SAV. 
196 p.      

Commarmot, B., Duelli, P., Chumak, V. 2000. Urwald-
forschung – Beispiel Biosphärenreservat Transcar-
patien. Birmensdorf, Switzerland: Naturwerte in 
Ost und West. Publ. zur Tagung “Forum für Wis-
sen”, WSL, p. 61–68.

Dierschke, H., Bohn, U. 2004. Eutraphente Rotbuchen-
wälder in Europa. Tuexenia, 24: 19–58. 

Dörfelt, H. 2008. Fungi of beech forests. In Knapp, 
H.D. (ed.). Beech forests – a German contribution 
to the global forest biodiversity. BfN Skripten, 233. 
Bonn: Bundesamt für Naturschutz (BfN), Federal 
Agency for Nature Conservation, p. 33–36.

Gömöry, D., Kukla, J., Schieber, B. 2011. Taxonómia, 
fylogenéza a  rozšírenie buka v  Európe a  na Slo-
vensku [Taxonomy, phylogeny and distribution of 
beech in Europe and in Slovakia]. In Barna, M., 
Kulfan, J., Bublinec, E. (eds). Buk a bukové eko-
systémy Slovenska. Beech and beech ecosystems of 
Slovakia. Bratislava: Veda, p. 19–36.  

Hamor, F., Commarmot, B. (eds). 2005. Natural forests 
in the temperate zone of Europe – values and uti-
lisation. International Conference in Mukachevo, 
Transcarpathia, Ukraine, October 13–17, 2003. 
Rakhiv, Ukraine: Carpathian Biosphere Reserve; 
Birmensdorf, Switzerland: Swiss Federal Research 
Institute WSL. 112 p. 

Holling, C.S. 2001. Understanding the complexity of 
economic, ecological and social systems. Ecosys-
tems, 4: 390–405. 

Jaworski, A., Kaczmarski, J., Skrzysewski, J., Swiat-
kowski, W. 1994b. Structure and dynamics of lower 
subalpine timber stands of Carpathian Mts of pri-
meval character. In Vološčuk, I. (ed). Research and 
management of the Carpathian natural and prime-
val forests. Ustrzyki Gorne, Poland: Bieszczady Na-
tional Park, Association of the Carpathian National 
Parks and Protected Areas, p. 23–39.

Jaworski, A., Skrzyszewski, J., Pach, M. 1994a. Char-
acteristic of Acer paeudoplatanus L. and Fagus syl-
vatica L. virgin type forests in Bieszczady National 
Park. In Vološčuk, I. (ed). Research and manage-
ment of the Carpathian natural and primeval for-
ests. Ustrzyki Gorne, Poland: Bieszczady National 
Park, Association of the Carpathian National Parks 
and Protected Areas, p. 40–49. 

Knapp, H. D. 2011. European beech forests and their bi-
ogeographical position. In Knapp, H. D., Fichtner, 
A. (eds). Beech forests. Joint Natural Heritage of 
Europe. BfN Skripten, 297. Bonn: Bundesamt für 
Naturschutz (BfN), Federal Agency for Nature Con-
servation, p. 9–14. 

Korpeľ, Š. 1989. Pralesy Slovenska [The Primeval for-
ests of Slovakia]. Bratislava: Veda. 332 p. 



302

Korpeľ, Š. 1995. Die Urwälder der Westkarpaten. 
Stuttgart: Fischer. 310 p. 

Kricsfalusy, V., Ivaneha, I., Lugovoj, A., Budnikov, 
G., Mező-Kricsfalusy, G., Mateleshko, A., Pop-
ov, S., Syvokhop, J., Pavlej, J., Lesjo, I. 2001. 
Uzhanskyi National Nature Park. Uzhgorod: Kar-
paty. 117 p.  

Leibundgut, H. 1978. Über die Dynamik europäischer 
Urwälder. Allg. Forstz., 24: 686–690. 

Otto, H. 1994. Waldökologie. Stuttgart: Eugen Ulmer. 
391 p. 

Pichler, V., Hamor, F., Vološčuk, I., Sukharyuk, D. 
2007a. Outstanding universal value of the ecologi-
cal processes in the primeval beech forests of the 
Carpathians and their management as World Herit-
age Sites. Acta ecol. Bratislava: Veda. 62 p. 

Pichler, V., Soroková, M. 2005. Utilisation of natural 
forests for ecotourism: matching the goals and rea-
lity. Forest Snow Landsc. Res., 79: (1/2): 185–194.

Pichler, V., Vološčuk, I., Bublinec, E. 2007b. Designa-
tion of corridors connecting primeval forests prop-
erties within the East Carpathian Biosphere Reserve 

   	 (Slovak Part). In Guziová, Z. (ed). Priorities for 
conservation of biodiversity in biosphere reserves 
in changing conditions. Proceedings from the inter-
national conference. Stará Lesná, Tatry Biosphere 
Reserve, Slovakia, 2–6 June. Bratislava: Slovak Na-
tional Committee for UNESCO MAB Programme, 
p. 121–126. 

Plachter, H., Hoffmann, A. Panek, N., Schmidt, P.A. 
2008. European beech forests as a  natural site on 
the World Heritage List of UNESCO. In Knapp, H. 
D. Beech Forests –  a German contribution to the 
global forest biodiversity. BfN Skripten, 233. Bonn: 
Bundesampt für Naturschutz (BfN), Federal Agen-
cy for Nature Conservation, p. 53–60.

Saniga, M. 2011. Primeval beech forests. In Barna, M., 
Kulfan, J., Bublinec, E. (eds). Buk a bukové eko-
systémy Slovenska. Beech and beech ecosystems of 
Slovakia. Bratislava: Veda, p. 209–226. 

Saniga, M., Schütz, J.P. 2002. Relation of dead wood 
course within the development cycle of selected vir-
gin forests in Slovakia. J. Forest. Sci., 48: 513–528. 

Stoyko, S. 2002. Pralisovi ekosystemy Ukrajiny, jich 
polifunkcionalne znacenja dlja ochorony pryrody 
[The virgin ecosystems of Ukraine, their polyfunc-
tional significance for nature protection]. Naukovi 
praci Lisivničoji akademii nauk Ukrajiny, Ľviv, 
Ukraine, 2002: 27–31.  

Stoyko, S., Sayik, D.S., Tatarinov, K.A., Tretyak, 
P.R., Tasenkevitsch, L.O., Malinovskij, K.A., 
Schewtschenko, S.V., Sukhariuk, D.D., Milkina, 
L.I., Komendar, V.I., Miller, M.P., Manyiko, M.P. 
1982. The Carpathian reserve. Uzhgorod: Karpaty. 
128 p. 

Stoyko, S., Tasenkevitch, L. 1993. Some aspects of en-
demism in the Ukrainian Carpathians. Fragm. flor. 
geobot., Suppl. 2 (1): 343–353. 

Vološčuk, I. 1992. Biological diversity in the Carpathi-
ans. Oecologia mont., 1 (2): 43–47. 

Vološčuk, I. 1994. Conservation and rational use of 
forest ecosystems in Carpathian mountains. In 
Vološčuk, I. (ed.). Research and management of 
the Carpathian natural and primeval forests. Us-
trzyki Gorne, Poland: Bieszczady National Park, 
Association of the Carpathian National Parks and 
Protected Areas, p. 5–10. 

Vološčuk, I. 1995. Long-term ecological research and 
monitoring on Carpathian national parks and bio-
sphere reserves. In Hamor, F., Vološčuk, I. (eds). 
Methods of monitoring of the nature in the Car-
pathian national parks and protected areas. Rakhiv, 
Ukraine: Carpathian Biosphere Reserve, Associa-
tion of the Carpathian National Parks and Protected 
Areas, p. 10–22.

Vološčuk, I. (ed). 1999. The National parks and bio-
sphere reserves in Carpathians. The last nature 
paradises. Tatranská Lomnica, Slovak Republic: 
Association of the Carpathian National Parks and 
Biosphere Reserves. 244 p. 

Vološčuk, I. 2003. Geobiocenologický výskum prírod-
ných lesných ekosystémov v chránených územiach 
Karpát = The geobiocenological research in the 
natural forest ecosystems of the Carpathian pro-
tected areas. Monografické štúdie o národných 
parkoch; 3. Banská Bystrica: Štátna ochrana prírody 
Slovenskej republiky, 2003. 122 p. 

Zlatník, A. 1934. Studie o státních lesích na Podkar-
patské Rusi. Díl první. Příspěvek k dějinám státních 
lesů a lesnictví na Podkarpatské Rusi [The study of 
the state forests in Transcarpathian Ruthenia. First 
volume. The contribution to the history of state for-
ests and forestry in Transcarpathian Ruthenia]. Sbor. 
Výzk. Úst. zeměd. ČSR, sv. 126. Praha: Minister-
stvo zemědělství republiky Československé. 109 p. 

Zlatník, A. 1935. Studie o státních lesích na Podkar-
patské Rusi. Díl druhý. Přírodní podmínky státních 
lesů a polonin na Podkarpatské Rusi. Díl třetí. 
Vývoj a složení   přirozených lesů na Podkarpatské 
Rusi a jejich vztah ke stanovišti. [The study of the 
State Forests in Transcarpathian Ruthenia. Second 
volume and third volume]. Sbor. Výzk. Úst. zeměd. 
ČSR, sv. 127. Praha: Ministerstvo zemědělství re-
publiky Československé. 206 p. 

Zlatník, A. 1936. “Lužanský prales” na Podkarpatské 
Rusi, největší československá pralesová reservace 
[Luzhanskyi virgin forest in Subcarpathian Ruthe-
nia, the largest Czechoslovakian virgin forest]. Krá-
sa našeho domova, 28: 110–118. 
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