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Additional Material 
 

Ecosystem services 
 

 
Social values 
 

Labudovo okno and the entire area of the Deliblatska peščara Sands offer exquisite possibilities for satisfaction of social 
and cultural necessities of inhabitants. Comparative advantages for development of various activities, which are not 
opposed to prescribed regimes and measures of protection, are still not entirely utilized. 

Owing to its specific nature assets, this area offers possibilities for development of tourism, particularly ecological tourism 
– bird watching during their migration, familiarization with rare plants and their communities, etc. The area of the 
Danube, the Nera and the Karaš are ideal for nautical tourism and sport fishing, while surrounding meadows and pastures 
are suitable for long walks through nature, bicycle and horse riding and other types of open space recreation. To develop 
such activities it would be necessary to animate local population and to promote rural tourism, as well as to establish 
adequate infrastructure. 

Both Labudovo okno and Deliblatska peščara Sands attract scientist from different scientific disciplines (biologists, 
ecologists, geographers, hydrologists, forester etc.) for a very long time. More than 600 published bibliographical units 
represent the result of the previous research. This area is used for field courses for students of biological and geographic 
disciplines and forestry, as well as for the realisation of various research and voluntary work camps. Ecological 
programmes from the NGO sector, as well as international voluntary camps should be intensified in the area of Labudovo 
okno. 

In regard to agriculture, this area provides ideal conditions for production of healthy food, for which there are certain 
initiatives, but this activity is still not functional. Education of the local population has not been carried out systematically 
and it was limited to work with some local residents that were directly involved in usage or protection of the area of 
Podunavlje. Fishery is certainly the most developed activity, but there are some problems regarding the control of illegal 
fishing. Cattle grazing and usage of grass are primarily developed in open areas near the localities Dubovački rit and 
Stevanove ravnice towards the east, but nowadays their intensity is far below the capacity of the existing pastures. 
These activities are of essential importance for conservation of specific habitats significant for the survival of rare and 
endangered species of mammals (lesser mole rat, European souslik), birds (birds of prey, waterbirds) and other groups 
of animals and plants. 

Neither ecological programmes from the NGO sector nor international voluntary camps have not been ever carried out 
in this part of the Special Nature Reserve "Deliblatska peščara". 

Following a trial excavation, an archaeological find was discovered at the location Stevanove ravnice, in scope of the 
Ramsar area, and its further research is under way. 

 
Current scientific research and facilities: 
 
The Deliblatska peščara Sands, together with adjoining part of the Danube, represented and represents an exceptional 
scientific base, which is proved by numerous published research papers. 

The contents of the scientific research in the protected area are primarily determined with characteristics and 
diversity of biota. General trends of scientific research are directed toward monitoring of nature assets, particularly 
of rare and endangered species and their ecosystems, first of all in order to propose adequate measures of protection 
and sustainable development of the area. 

Although in the past forestry was the primary area of research, nowadays research of particular groups of flora 
and fauna (Banat peony, marshy/swampy and aquatic vegetation, permanent monitoring of bird migration, imperial 
eagle, small mammals) is also conducted, as well as monitoring of grassland revitalisation and analyses of post-fire 
community successions. 
 
Current communications, education and public awareness (CEPA) activities related to or benefiting 
the site: 
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Taking into account all nature assets and scientific significance of this area, it is evident that it has an outstanding 
significance for conducting educational activities. Education in form of field courses is already included in teaching 
plans of faculties of biology in Novi Sad and Belgrade, geography in Novi Sad and forestry in Belgrade. 

The CEPA activities can also be realised through organised visits of smaller groups from elementary and secondary 
schools. It is particularly important that student of natural sciences (biologists, forestry engineers, agricultural 
engineers) become acquainted with such unique and extremely vulnerable ecosystems and their functioning. 

These activities represent a form of investment into future aimed at creation of high level of awareness of 
the necessity of adequate and hospitable relationship toward a natural heritage, and they should have priority in 
conservation programmes. 

Planned and regular activities on education of the local population and potential users, aimed at improvement 
and better usage of the protected area, coordinated with its basic purpose, are conducted regularly, as well as 
activities on adequate promotion of existing nature assets as developmental potentials of the Ramsar side and its 
surroundings. 
 
All these activities are improved through: 

- organisation of expert lectures on the protected area; 
- presentation of the protected area through mass media (radio, television); 
- preparation and publishing of promotional material about the protected area through posters, 

brochures, etc. 
 
The area of Podunavlje with the Deliblatska peščara Sands represents an outstanding scientific base. Special interest 
of scientist and experts from various fields for this area should be encouraged and used in future, through a 
coordinated planning of scientific research, the results of which should give answers to many questions of 
fundamental scientific interest, as well as directives and practical solutions for future management of the protected 
area. The area of the Deliblatska peščara Sands together with the Danube has a particular significance as a base for 
realisation of educational activities as well. 
 
The fact that the local inhabitants are insufficiently informed represents a significant hazardous factor both for 
natural and human-made assets, as well as their low awareness of the uniqueness of the natural values of national and 
international significance, and the lack of opportunity to take part in management of the protected area. Such 
situation is caused by previous incorrect policy of management and usage – once introduced ban of grazing, and later 
the construction of a fence around the protected area, among other things. Although basically the process of problem 
genesis belongs to the past and the process of solving problems to the future, it is of essential importance to involve the 
local population in protection and development of the Special Nature Reserve "Deliblatska peščara" through planned 
actions, especially since this protected area is nominated for becoming a part of the international ecological 
network, which will in the first place promote environmental protection and sustainable development. 
 
Current recreational and tourism: 
 
Tourism, primarily in the form of planned and organized special so-called ecological tourism, represents a 
significant potential for sustainable development of this part of the Danube catchment area and the Deliblatska 
peščara Sands as its hinterland. It should be especially taken into account that this part of the region of Podunavlje 
represents one of the last oases of preserved environment with traditional ways of living of its inhabitants and 
without any large infrastructure objects. In the same time, this area represents a very important and significant 
biological diversity centre in this region, and one of the most important and particular bird habitats in Serbia. It is 
a unique migratory station for many migratory bird species, and a habitat of very rare plant and animal species that 
can be seen only here. This area has an outstanding tourist potential that still has to be adequately valorised and 
set into function. Previous usage of this area was mainly limited to hunting of waterfowl and large game animals and 
sport fishing, as well as occasional visits by mountaineers and individual nature lovers. The only large scale visits 
by tourists and groups of pupils are present at the picnic grounds of Devojački bunar, in the north-western part 
of the Deliblatska peščara Sands, where the traditional gathering of beekeepers is also held. Art colonies are also 
occasionally organised in surrounding villages. 

Since this area has many attractive landscapes, it is often used for movie and music video shooting, which is not 
accompanied with charging adequate fees for usage of a protected nature asset. 

The contact zone of the Deliblatska peščara Sands and the Danube, and the mighty river flooding over swamps 
and marshes, offer specific possibilities for the development of tourism (bird watching and photography, experience 
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of spring and autumn migration of waterbirds, hunting and fishing, nautical tourism). 

Nature tourist motifs are highly ranked in tourist valorisation of the Deliblatska peščara Sands, and special nature 
assets even higher, which is an indicator of great attractiveness and rarity of the area. Anthropogenous motifs 
are lower ranked, since all used criteria designate them as potential values. Therefore, investments into tourist 
equipment, with adequate promotional activities, should contribute to recognition of tourism as one of the basic 
activities in the future development, coordinated with conservation of nature assets. 
 

 
Threat and responses 
 

Changes in the qualitative and quantitative structure of the environment of the Deliblatska peščara Sands, 
caused by in essence positive efforts of man to prevent or at least limit the aeolian erosion, today have 
negative effects on natural ecosystems. 
In functional connection with the previous statement is to recognize the lack of grazing as one of the 
most important hazardous factors for the most valuable attributes of the protected area. The 
"banishment" of the cattle from the former pastures within the Special Nature Reserve in the past caused 
overgrowing of the steppe pastures with shrubby vegetation and, in some areas, irreversible loss of habitats 
of natural rarities. Within the complex functioning of the existing ecosystems, the loss of the steppe is 
followed by habitat reduction for particular plant species, as well as animals, from invertebrates to 
European souslik and imperial eagle. 

The existing roads, apart from their positive role in connecting surrounding settlements, represent an 
important hazardous factor for nature assets, regarding that they run across habitats of terrestrial fauna and 
"tear" the natural unity of the Deliblatska peščara Sands. 

Poaching, traditionally present in this area, also represents one of the hazardous factors, both regarding 
game and breeding species and species that are natural rarities, not only existing but potential as well – the 
first recorded specimen of lynx in recent times in the Deliblatska peščara Sands has become a victim of 
illegal hunting. Illegal hunting of waterbirds and illegal fishing represent another problem. Uncontrolled 
collecting of medicinal plants is also present nowadays. 

The number of uncontrolled waste depots is rising, not only on the outskirts of the Deliblatska peščara 
Sands, but along the asphalt road as well, which represents a hazardous factor both for landscapes and for 
the indigenous flora and fauna. Uncontrolled borrow pits of sand and loess, more significantly than mere 
unattractive appearance also have negative effects on important loess profiles – open pages of the geological 
history book of this area. Apart from taking measures of providing information (in form of tables), control 
and penalization, it is necessary to provide adequate education and advertising as well. 

Unregulated building represents one of the major hazardous factors in this area, not only through 
degradation of landscapes and habitats of species that are natural rarities, but through increased threat of 
poaching, formation of uncontrolled waste depots and fire breakouts as well. Building has particularly 
negative effects on the endangered area of the Ramsar site in vicinity of Dubovački rit, since the line of 
weekend houses completely encircles the flood zone of the swamp and disconnects it from the main 
current of the Danube. 

Although tourism and recreation are not intensive activities in the area of the Deliblatska peščara Sands 
at present, with the exception of the Danube and Devojački bunar complex, they may be put at risk if they 
are not planned and realized as a function of the projected conservation and development of the entire 
protected area and in a manner that is directed through prescribed regimes and measures. Present 
insufficient tourist-recreational usage of the area and deficient planning of this important developmental 
activity, offer possibilities for adequate planning and realisation of future actions. 

The research of the water-bearing layers along the Danube is currently under way, but the general opinion 
is that the construction of extraction water wells and commercial exploitation of water from phreatic, 
i.e. first aquifer, should be prohibited. 

 
a) in the surrounding area: 

 
Main factors influencing ecological character in surrounding area are agriculture, irrigation, forestry, 

illegal hunting, water pollution, infrastructure and unappropriate management of grasslands. 



Ramsar Site: 1655 – Ladudovo okno                             Ramsar 
Information Sheet 

November 2006	
	
 
 
 
 
Bibliographical references 
 

Budakov, Lj., Branković, D., Budakov, P. (1994): Erste Angaben über die Fishfauna des Dubovački rit 
mit dem besonderen Einblick auf das Geschlechtsrerhaltnis bei den Carassius auratus gibelio Bloch. 
XXX Arbeitstagung der IAD, 202-205. Zouz. 

Bukurov, B. (1954): Geomorfološke prilike banatskog Podunavlja (Geomorphological features of the region of 
Podunavlje in Banat). Zbor. rad. SAN XL, Geograf. Inst., Knj.8, Beograd. 

Bukurov, B. (1984): Geomorfološki problemi Banata (Geomorphological problems of Banat). VANU, Odelj. 
društ. nauka i umetnosti, Knj. II, Novi Sad. 

Butorac, B. (1991): Gentiana pneumonanthe L. a rare plant in the flora of Vojvodina. Thaiszia, 1:107-112, 
Košice. 

Butorac, B., Habijan-Mikeš, V. (1997): Peščarska područja Srbije (Sandy areas in Serbia). Izd. Zav. zašt. 
prir. Srb., JP "Srbijašume", JP "Palić-Ludaš", pp 71, Beograd. 

Butorac, B., Savić, D. (1994): Bericht uber die Flora der Dubovcer Riedes. 30. Arbeitstagung der IAD, 
Limnologische Berichte Donau 1994, Band I: 263 –268, Dubendorf, Zuoz. 

Džukić, G. (1974b): Prilog herpetofauni Srbije (A contribution to the herpetofauna of Serbia). - Glasnik Prir. 
muz., Ser. B, 29: 105-110. 

Džukić, G. (1980): II Prilog herpetofauni Srbije (Second contribution to the herpetofauna in Serbia). - IV Simp. 
biosistematičara Jugoslavije, Rezimei referata: 85., Đerdap 23-27.09.1980. 

Gajić, M. et al. (1983): Flora Deliblatske peščare (The flora of the Deliblatska peščara Sands). Pančevo. 
Gradojević, M. Z. (1963): Naselja Arthropoda travnih zajednica Deliblatske peščare i njihova sukcesija 

(Arthropod communities in grasslands of the Deliblatska peščara Sands and their succession). Doktorska 
disertacija, Biološki institut NRS, Beograd. 

Grimmett, R., Jones, T. (1989): Important Bird Areas in Europe. ICBP Technical Publication, 
Cambridge, No-9: 859-880. 

Grupa autora (1996): Vodoprivredna osnova Republike Srbije (Water Economy Basis of the Republic of 
Serbia). Institut za vodoprivredu “Jaroslav Černi”, Beograd. 

Ham, I. (1982): Redovno gnežđenje malog kormorana Phalacrocorax pygmaeus na Dunavu kod Banatske 
Palanke kao posledica Đerdapske akumulacije (Regular nesting of the pygmy cormorant Phalacrocorax 
pygmaeus on the Danube near Banatska Palanka as a consequence of the Đerdap reservoir). VI Kongres 
biologa Jugoslavije, sažeci referata, Novi Sad, A 3-34. 

Ham, I. (1989): Pregled faune ptica Deliblatske peščare (A review of the bird fauna in the Deliblatska peščara 
Sands). - Vojvodina. III Simpozijum o fauni SR Srbije, uvodni referati i rezimei, Beograd, 60. 

Ham, I. (1989a): Heron and Cormorant colonies on the Yugoslav sector of the Danube (588 km). 
Bulletin Arh. biol. nauka, Belgrade 41(3-4): 17p-18p. 

Ham, I. (1989b): Influence of elevated water level of the Danube on colony size of sand martin - Riparia 
riparia. Bulletin Arh. biol.nauka, Belgrade 41(3-4): 15p-16p. 

Ham, I. (1990): Inicijativa za izmenu i dopunu granica SPR “Deliblatska peščara” i uključivanje 
Dubovačkog rita u granice rezervata (Initiative for modification of the boundaries of the SNR  " Deliblatska 
peščara" and inclusion of Dubovački rit within the boundaries of the Reserve). Pokrajinski zavod za zaštitu 
prirode Vojvodine, Elaborat. 

Ham, I. Džukić, G. (1980): Kritičke primedbe na Regionalni prostorni plan Deliblatske peščare do 2000. 
godine (Critical comments on the Regional Spatial Plan of the Deliblatska peščara Sands for the period until 
2000).- Dokumentacija Skupštine Socijalističke autonomne pokrajine Vojvodine. 



Ramsar Site: 1655 – Ladudovo okno                             Ramsar 
Information Sheet 

November 2006	
	

Ham, I., Džukić, G., Tvrtković, N.,  Kataranovski,  D.,  Mikuška,  J.  (1980):  Faunistička  i  ekološka građa 
za sisare, vodozemce i gmizavce Deliblatskog peska (Faunistic and ecological data on mammals, 
amphibians and reptiles of the Deliblatska peščara Sands). Prir. Vojvodine, 6-7, 29-41, Novi Sad. 



Ramsar Site: 1655 – Ladudovo okno                             Ramsar 
Information Sheet 

November 2006	
	
 
 

Janković, D. (1995a): Ihtiofauna đerdapske akumulacije pre i posle izgradnje HEPS “Đerdap” (Fish fauna 
of the Đerdap reservoir prior and after the construction of the HEPS "Iron Gate"). Zbornik radova sa 
savetovanja “Povratak života rekama.”: 135-146. Kladovo. 

Janković, D., Krpo-Ćetković, J. (1995b): Diverzitet slatkovodnih riba (Osteichthyes) i kolousta 
(Cephalaspidomorpha) Jugoslavije sa pregledom vrsta od međunarodnog značaja (Diversity of 
freshwater fishes (Osteichthyes) and lampreys (Cephalaspidomorpha) of Yugoslavia with a review of internationally 
significant species). – P. 425-445 in: Stevanović, V., Vasić, V. (eds.): Biodiverzitet Jugoslavije sa 
pregledom vrsta od međunarodnog značaja (Biodiversity of Yugoslavia with a review of internationally 
significant species). Faculty of Biology, Belgrade, Ecolibri, Belgrade. 

Matvejev, S. D. (1961): Biogeografija Jugoslavije (Biogeography of Yugoslavia). Biol. Inst. NR Srbije, Mon. 9, 
Naučna knjiga, Beograd. 

Matvejev, S., Puncher, I. (1989): Karta bioma. Predeli Jugoslavije i njihova zaštita (Map  of  Biomes. Landscapes 
of Yugoslavia and their protection). - Prir. muz (Beograd), Posebno izdanje 36, 1-76, Beograd. 

Mikeš, B. & Vider-Milošević V. et al. (1997): New Ways of Nature Protection on Deliblatska peščara. 
Computer Presentation, Internationale Tagung “Naturschutz im Pannonischen Raum – 
Sanddunnen als Lebensraum”, Ilmitz, Austria. 

Milojević, B. (1949): Banatska peščara (The Banat Sands). - SANU Posebna izdanja 1953, Geografski 
institut 1: 3-60.Beograd. 

Obušković, Lj. (1992): Phytoplankton and saprobiological characteristics of some waters in the region of 
South Banat. Arch. Biol. Sci., 44(3-4): 203-212. Belgrade. 

Pančić, J. (1961): Zur Mosflora des Nordostilichen Banates. Vernand. k. k. zool.-botan.Ges.Wien,11: 93- 
96. 

Paunović, M., Ham, I., Puzović, S. (1995): The wintering of waterfowl on the river Danube 1988- 
1992. Thessaloniki, Bios (Macedonia, Greece) 2: 319-324. 

Polić, D. (2005): Flora i vegetacija Labudovog okna (Flora and vegetation of Labudovo okno). Magistarska teza, 
Departman za biologiju i ekologiju, Univerzitet u Novom Sadu. 

Puzović, S., Grubač, B. (1997): IBA Project Inventory IBA sites in Serbia. Bird Life International & The 
Institute for Nature Conservation of Serbia. Manuscript. Novi Sad-Cambridge. 

Radulović, O. (1998): Promocija turističke ponude Deliblatske peščare (Promotion of tourist offers of the 
Deliblatska peščara Sands). Diplomski rad, Inst. za geograf. PMF, Novi Sad. 

Ružić-Petrov, A. (1950): Prilog poznavanju ekologije tekunice Citellus citellus L. (A contribution to ecology of 
European souslik Citellus citellus L.). SANU, Zbor. rad. Inst. Ekol. Biogeogr., 1, 97-140, Beograd. 

Savić, I., Paunović, M., Milenković, M., Stamenković, S. (1995): Diverzitet faune sisara (Mammalia) 
Jugoslavije, sa pregledom vrsta od međunarodnog značaja (Diversity of mammal fauna (Mammalia) of 
Yugoslavia with a review of internationally significant species). – P. 517-554 in: Stevanović, V., Vasić, V. 
(eds.): Biodiverzitet Jugoslavije sa pregledom vrsta od međunarodnog značaja (Biodiversity of 
Yugoslavia with a review of internationally significant species). Faculty of Biology, Belgrade, Ecolibri, 
Belgrade. 

Stevanović, V. (1995): Biogeografska podela Jugoslavije (Biogeographic regionalisation of Yugoslavia). – P. 117- 
127 in: Stevanović, V., Vasić, V. (eds.): Biodiverzitet Jugoslavije sa pregledom vrsta od 
međunarodnog značaja (Biodiversity of Yugoslavia with a review of internationally significant species). 
Faculty of Biology, Belgrade, Ecolibri, Belgrade. 

Stojakov, B., Vlatković, S. (1980): Smernica zaštite i unapređivanja Deliblatske peščare u narednom 
periodu (Directives for protection and improvement of the Deliblatska peščara Sands in the next period). 
Deliblatski pesak, Zbornik radova, 4: 51-60. 



Ramsar Site: 1655 – Ladudovo okno               Ramsar Information Sheet 
November 2006	

	
	
 
 

Tvrtković, N., Džukić, G. (1974): Stepski skočimiš (Sicista subtilis Pallas, 1773), novi 
sisar za faunu Jugoslavije (Southern birch mouse (Sicista subtilis Pallas, 1773), a new 
mammal in the fauna of Yugoslavia). Arh. biol. nauka, 26, (1-2), 3P-4P, Beograd. 

Vasić, V. et al. (1991): Preliminarni spisak vrsta za Crvenu listu kičmenjaka Srbije (A 
preliminary list of species for the Red List of Vertebrates of Serbia). Zaštita prirode, 
Beograd, 43-44:121-132. 

Vasović, M. (1949): Vegetacione zone niske Peščare i susednih dunavskih ritova (Vegetation 
zones of the low Sands and surrounding Danubian marshes). - SANU Posebna izdanja 
153, Geografski institut 1: 61-74. 

Vider-Milošević, V., Mikes, B., Habijan-Mikes, V., Vukadinović, B. (1997): Biotope  
Mapping  and Creating a Database for the Special Nature Reserve Deliblatska 
peščara, Internationale Tagung “Naturschutz im Pannonischen Raum – 
Sanddünnen als Lebensraum”, Ilmitz, Austria. 

Vider-Milošević, V., Habijan-Mikeš, V., Mikeš, B., Vukadinović, B. (1998): Novi koncept 
zaštite prirodnih vrednosti Deliblatske peščare (A new concept of protection of nature 
assets of the Deliblatska peščara Sands).  Naučni  skup “Podunavlje  u  Srbiji –  
Planiranje održivog razvoja i korišćenje resursa”, Udruženje urbanista Srbije, 
Beograd. 

Živojinović, D. (1986): Bibliografija radova o Deliblatskoj peščari (Bibliography of published 
papers on the Deliblatska peščara Sands) . I poseban dodatak: 493-598. - Deliblatski 
pesak Zbornik radova 5: 275- 284. 

 
 

 
 
 


