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Additional material 

 
Summary 
 
A brief history of the polje from its discovery by naturalists to the present day and the main 
human  impacts can be summarized as follow: 
After 1871, the Austro-Hungarian monarchy began to carry out an extensive research into 
Bosnia and Herzegovina by its naturalists. In 1888, for example, it was visited by Othmar 
Reiser, who in his famous work Ornis balcanica eventually gave (in 1939) the first 
ornithological and brief botanical description of Livanjsko Polje (Reiser 1939). In the same 
year, “Tusnica Coal Mines” began to operate near Livno (black and brown coal) and peat 
began to be excavated at a small scale. Extensive water regulation plans for Bosnia and 
Herzegovina’s karst fields were made (Ballif 1896) and the first works in the peatland area 
south of Livno (called Jagma) started in 1887 (Vlahinic 1986). In the 1970s, a large-scale 
pet excavation started in Zdralovac – northern part of the polje (Obratil 2006). In 1973, 
Busko reservoir (55 km2) with canals and Lipa accumulation was built in the south-eastern 
part of the polje. In the same year, the Orlovac power plant in Croatia was also built. 
During and after the last war (1991 – 1995), human use of the polje was heavily reduced 
(e.g. minefields). However, several new destructive projects for Livanjsko Polje are being 
prepared. 
 
Noteworthy Flora 
 
315 plant species were recorded (see taxonomic list of species, Appendix 3). The most 
significant species  belong to the boreal, pannonian-pontic or Illyrian floral kingdoms, 
respectively. 
 
Ritter-Studnicka (1972) describes for Glamocko and Livanjsko Polje Eriophoro-Caricetum 
davallinae as  relict plant associations. At Livanjsko Polje, this association of small sedges 
that grow on peat is developed  in fragments. Different wet meadows of Livanjsko Polje 
have great species richness and form relict  Molinio-Lathyretum pannonici H-ić 1963 
association, which can be divided in 4 sub-associations   (following increasing wetness on 
humus rich soils): serratuletosum lycopifoliae Ritter-Studnicka 1972,  typicum H-ić 1963, 
caricetosum paniceae Ritter-Studnicka 1972, salicetosum rosmarinifolie Ritter-  Studnicka 
1972 (Ritter-Studnicka 1972). This association and sub-associations are characteristic only  
of  Bosnian karst fields and represent the largest meadow community at Livanjsko Polje. 
 
Deschampsietum mediae illyricum H-ić 1963 meadows communities on mineral soils that 
dry out in the  summer belong to the following three associations: Centaureetum 
pannonicae, Plantagenatem altissimae  and Deschampsietum (Ritter- Studnicka 1954). 
The main range of these associations are karst fields of  Bosnia and Herzegovina. 
Centaurea pannonica is a Pannonian plant and the karst fields are quite far away  from the 
main range of this species. Bold form f. glabrescens Stoj. et Acht is spread over poljes. 
In the group of dry meadows in the central part of Livanjsko Polje, a new association is 
described:  Festuco-Linetum flavi-angustifolii Ritter-Studnicka 1972 on rock limestone 
soils, which are permanently  grazed by stock (Ritter-Studnicka 1972). 
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Three alluvial forest types are known at Livanjsko Polje: Alnus glutinosa forest, Quercus 
rubor forest and   Fraxinus angustifolia forest. This is quite remarkable, considering that in 
karst fields of Bosnia and  Herzegovina (and this holds good for the entire Dinaric karst) no 
more forest vegetation can be fund. The  largest area is covered by oak wood of Quercus 
rubor belonging to the Genisto elatae-Quercetum roboris  community that form unique and 
new subassotiation “poetosum silvicole” growing on soils rich in humus  of a peat-like 
character. In the stand of Fraxinus angustifolia, species characteristic of the south European   
alluvial forest can be found (Ritter-Studnicka and Grgic 1971). On the basis of palynological 
(pole)   investigation by Gigov and Nikolic (1959), the oak of Livanjsko Polje was the 
dominant tree from the start of peat forming till today. It is very possible that oaks Quercus 
rubor from Livanjsko Polje represent  special ecotype which differ physiological and 
genetically from the lowlands river floodplain oaks (Ritter.-  Studnicka and Grgic 1971). 
 
For communities of fast flowing, cold and on carbonate rich permanent karst streams Sturba, 
Zabljak,  Bistrica and mall stream near Golinjevo, new plant association is described by 
Ritter-Studnicka (1972) as  Nasturtio-Beruletum angustifoliae submersae. For temporally 
streams, which dry out in the summer, new association is described: Rorippo-Fontinaletum 
antipyreticae Ritter-Studnicka 1972. This association is   known only from Livanjsko Polje. 
 
Noteworthy Fauna 
 
During the 1890-2007 period, 204 bird species – 128 breeders – were recorded (Reiser 1939, 
Obratil 2006, Schneider et al. 2006, Euronatur database 2002-2007). A List of Birds is given 
in Appendix 2. 
 

Two species are of special interest: Common Crane Grus grus and Goosander Mergus 
merganser (compare Criterion 2). Livanjsko Polje holds an outstanding breeding place of 
Cranes (up to 8 pairs before 100 years, Reiser 1939) that is separated by 800 km straight line 
from the breeding range of the species in 
Europe. The origin of Livanjsko Polje Cranes is not known. Cranes probably still breed there, 
although their numbers are not known as accurate field studies are missing (e.g. observation of 
one breeding pair on 17.4.2004, Schneider et al. 2006, Appendix 6 picture 9). Busko reservoir 
is probably one of the main wintering areas for the Goosander breeding in the Balkans. And 
breeding of the Balkan Goosander on Busko reservoir is possible. 
 
Breeding of Common Snipe Gallinago gallinago is remarkable (one of the southernmost 
breeding sites in Europe). Some 20 bp breeds around both Zdralovac blatos but the Livanjsko 
Polje stronghold seems to be at Jagma. 
 
Trough IBA criteria for designation of future IBA Livanjsko Polje in Bosnia and Herzegovina 
according to the criteria in Birds in Europe II, 12 breeding birds species significant on the 
European scale: 
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Livanjsko Polje 

Aythya nyroca SPEC 1 12.000 18.000 Large decline ● 60 90 4-20 bp 

Circaetus 
gallicus 

SPEC 3 8.400 13.000 Small decline ● 42 65 >3 bp 

Aquila 
pomarina 

SPEC 2 14.000 19.000 Moderate 
decline 

new 70 95 1-2 bp 

Falco 
tinnunculus 

SPEC 3 330.000 500.000 Moderate 
decline 

● 1650 2500 25-30 bp 

Coturnix 
coturnix 

SPEC 3 2.800.000 4.700.000 Fluctuating ● 14000 23500 50-300 bp 

Crex crex SPEC 1 1.300.000 2.000.000 Fluctuating ● 6500 10000 315 bp 

Otus scops SPEC 2 210.000 440.000 Unknown ● 1050 2200 40-60 bp 

Bubo bubo SPEC 3 19.000 38.000 Stable ● 95 190 10-15 bp 

Upupa epops SPEC 3 890.000 1.700.000 Moderate 
decline 

● 4450 8500 22-40 bp 

Lanius collurio SPEC 3 6.300.000 13.000.000 Small decline ● 31500 65000 400-600 bp 

Miliaria calandra SPEC 2 7.900.000 22.000.000 Moderate 
decline 

● 39500 110000 800-1500 bp 

 
Most interesting zoographic features are probably provided by fishes: a) Turskyi Dace Telestes 
turskyi turskyi (Heckel, 1843) is an endemic fish species occurring only at Livanjsko Polje and 
another two streams  in the neighbouring areas of Croatia (online: http://www.ribe-
hrvatske.com/images/Telestes%20turskyi/untitled.htm. ) L. turskyi has an extremely limited 
distribution. It was thought to be extinct but has recently (2002) been rediscovered. It has an 
extent of occurrence <100 km2 and area of occupancy <10 km2 and survives at one location, 
the Cikola River (Crivelli 2005), b) Endemic Dalmatian Barbel Gudgeon Aulopyge huegelii 
Heckel 1842, occurs only at Glamocko, Livanjsko and Duvanjsko poljes and in the Cetina 
(Cetina catchment, BiH/HR) and Krka rivers (Krka catchment, HR) (Soric and Banarescu 
1999), c) Spotted Minnow Phoxinellus alepidotus Heckel 1843, is found at three, possibly four 
locations (Cetina river basin) (Crivelli 2005), d) Minnow-Nase Chondrostoma phoxinus Heckel 
1843, a restricted range species (extent of occurrence <5,000 km2) only known from less than 
five locations (Crivelli 2005) and e) Squalius microlepis Heckel 1843, is restricted to three 
locations in the Neretva river basin. One small population is in a karst stream at Livanjsko 
Polje, with the main population in two lakes, Busko and Mandecko near Livno. The area of 
occupancy is estimated to be around 10 km2 (Crivelli 2005). 
 
Alien fish species at Livanjsko Polje are Oncorhynchus mykiss and Carassius auratus gibelio 
(online:  http://fmoit.gov.ba/FMOiT/dokumenti/okolis/Biodiverzitet/18%20-
%20Invazivne%20vrste.pdf ). Beside this we found during field surveys as introduced species 
Cyprinus carpio, Silurus glanis, Esox lucius and Thymallus thymallus. 
 

http://www.ribe-hrvatske.com/images/Telestes%20turskyi/untitled.htm
http://www.ribe-hrvatske.com/images/Telestes%20turskyi/untitled.htm
http://fmoit.gov.ba/FMOiT/dokumenti/okolis/Biodiverzitet/18%20-%20Invazivne%20vrste.pdf
http://fmoit.gov.ba/FMOiT/dokumenti/okolis/Biodiverzitet/18%20-%20Invazivne%20vrste.pdf


Ramsar Site: 1786 – Livanjsko Polje Ramsar Information Sheet 
August 2008 

 

Bibliographical references 
 
Ballif P. (1896): Wasserbauten in Bosnien und Herzegovina. I Theil, Meliorationsarbeiten und 
Cisternen im Karstegebiete. Bosn.-Herzeg. Landesregierung, Wien. 

Bonacci and Roje-Bonacci (2003): The influence of hydroelectrical development on the flow 
regime of the karstic river Cetina. Hydrological Processes 17 (1): 1-15. ( online: 
http://www3.interscience.wiley.com/cgi- 
bin/abstract/102519774/ABSTRACT?CRETRY=1&SRETRY=0    ) 
 
Bonacci O. and Roje-Bonacci T. (2003): The influence of hydroelectrical development on the 
flow regime of the karstic river Cetina Hydrological Processes 17(1): 1-15. ( online: 
http://trophort.com/003/975/003975570.html ) 
 
Cengic I. and Cabaravdic A. (2002): Watershed managment in mountain regions in Bosnia and 
Herzegovina – a general overview. In: Achouri M. and Tennyson L. (eds.): Watershed research in 
Europe, Part 3. Proccedings of the European Regional Workshop on Watershed Managment, 
Megeve (France), FAO/EOMF. (online: ftp://ftp.fao.org/docrep/fao/009/a0269e/a0269e09.pdf ) 
 
Crivelli, A.J. (2005): Telestes turskyi. In: IUCN 2006. 2006 IUCN Red List of Threatened 
Species. (online: www.iucnredlist.org ) 
 
Gigov A. and Nikolic V. (1959): Analiza polena u tresetnim sedimentima 
Livanjskog polja (Zapadna Bosna). Arch. biol. Nauka 11: 21-34. 
 
Hooijer A., Silvius M., Wösten, Page S. (2006): PEAT-CO2. Asessment of 
CO2 emissions from drained peatlands in SE Asia. Delft Hydraulics report 
Q3943 (2006) (online: 
http://www.wetlands.org/publication.aspx?id=51a80e5f-4479-4200-9be0-66f1aa9f9ca9    ) 
 
Horvat I., Glavac V. & Ellenberg H. (1974): Vegetation Südosteuropas. Gistav Fischer Verlag, 
Stuttgart. 
 
Hrvatovic H. (2004): Mineralne sirovine bosanskohercegovackog juga i mogucnosti ekonomskog 
razvoja. Dokumenti Mostarskog regionalnog centra (online:  
http://www.ifbosna.org.ba/bosanski/dokumenti/mostar/30.01/2.html) 
 
Montanarella L., Jomes R.J.A. and Hiderer R. (2006): The distribution of peatland in Europe. 
Mires and peat 1: Art. 1. (Online: http://www.mires-and-peat.net/map01/map_1_1.htm) 
 
Reiser O. (1939): Materialien zu einer Ornis balcanica. I. Bosnien und 
Herzegowina nebst Teilen von Serbien  und Dalmatien (im Anhang eine Liste 
der Vögel Dalmatiens). Annalen des  naturhistorischen Museums in Wien. 
 
Ritter-Studnicka H. and Grgic P. (1971): Die Reste der Stileichenwälder in Livanjsko Polje 
(Bosnien). Bot. Jh.  91 (2-3): 330-347. 
 
Ritter-Studnicka H. (1972): Neue Pflanzengesellschaften aus den Karstfeldern Bosniens und 
Hercegovina. Bot. Jahrb. Syst. 92 (1):108-154. 

http://www3.interscience.wiley.com/cgi-
http://trophort.com/003/975/003975570.html
ftp://ftp.fao.org/docrep/fao/009/a0269e/a0269e09.pdf
http://www.iucnredlist.org/
http://www.wetlands.org/publication.aspx?id=51a80e5f-4479-4200-9be0-66f1aa9f9ca9
http://www.ifbosna.org.ba/bosanski/dokumenti/mostar/30.01/2.html
http://www.mires-and-peat.net/map01/map_1_1.htm)


Ramsar Site: 1786 – Livanjsko Polje Ramsar Information Sheet 
August 2008 

 

 
Ritter-Studnicka H. (1973): Reliktgesellschaften des Caricion davallianae aus den Karstfeldern 
Bosniens. Berichte des Geobot. 51:179-182. 
 
Ritter-Studnicka H. (1974): Die Karstpoljen Bosniens und der Hercegovina als Reliktstandorte 
und die Eigentümlichkeit ihrer Vegetation. Bot. Jahrb. Syst. 94 (2): 139-189. 
 
Schneider-Jacoby M., Rubinic B., Sackl P. & Stumberger B. (2006): A preliminary assessment 
of the ornithological importance of Livanjsko Polje (Cetina River Basin, Bosnia and 
Herzegovina). 
Acrocephalus 27 (128-129): 45-57. 
 
Obratil S. (2006): Ekoloska diferenciacija faune ptica Livanjskog polja (Bosna). Glasnik 
Zemaljskog muzeja Bosne i Hercegovine u Sarajevu 32: 45-81. [Obratil S. (2006): Ecological 
diferentiation of the bird fauna of the Livanjsko Polje valley (Bosnia). Herald of the National 
Museum of Bosnia and Herzegovina in Sarajevo 32:45-81.] 
 
Stambuk-Giljanovic N. (2001): The Quality of Water in the Buško Blato Reservoir. 
Environmental Monitoring and Assessement 71 (3). (online: 
http://www.springerlink.com/content/wk47p7v72333g3k6/) 
 
Soric V. and Banarescu P.M. (1999): Aulopyge Heckel, 1841. In Banarescu P.M. (eds.): The 
freshwater fishes  of Europe. Vol. 5/I., Cyprinidae 2/I., 369-381). 
 
Vlahinic M. (1986): Tresetna, tresetnoglejna i teska mineralna tla Jagmi i Zdralovca u 
Livanjskom Polju:  Drenaza i navodnjavanje kao uslov uvodjenja u poljoprivrednu kulturu. 
Poljoprivredni fakultet, Sarajevo. 
 
Vlahinic M., Custovic H. and Alagic E (2004): Situation of drought in Bosnia and Herzegovina 
(B&H). Sarajevo. (online:  http://www.wg-crop.icidonline.org/21doc.pdf  ) 
 
Wetlands International (2006): Waterbird Population Estimates – Fourth Edition. Wetlands 
International, Wageningen, The Netherlands.(Online: 
http://www.wetlands.org/getfilefromdb.aspx?ID=832cc151-2de7-4f2e-9a05-41de0aec8594 )    
 
http://www.inweb.gr/workshops/papers_groundwater 
https://www.cia.gov/cia/publications/factbook/index.html  http://tusnica.de.wikivx.biz/  
http://www.ifbosna.org.ba/bosanski/dokumenti/mostar/30.01/25.html   
http://www.ifbosna.org.ba/bosanski/dokumenti/mostar/30.01/21.html   
http://ec.europa.eu/environment/nature/directive/birdactionplan/crexcrex.   htm 
http://hr.wikipedia.org/wiki/Federacija_BiH  http://dataservice.eea.europa.eu/atlas  
http://www.tourism.ba/tourist/tourist8.pdf  http://www.hic.hr/dom/386/dom10.htm 

http://www.springerlink.com/content/wk47p7v72333g3k6/)
http://www.wg-crop.icidonline.org/21doc.pdf%20%20)
http://www.wetlands.org/getfilefromdb.aspx?ID=832cc151-2de7-4f2e-9a05-41de0aec8594
http://www.inweb.gr/workshops/papers_groundwater
http://www.cia.gov/cia/publications/factbook/index.html
http://tusnica.de.wikivx.biz/
http://www.ifbosna.org.ba/bosanski/dokumenti/mostar/30.01/25.html
http://www.ifbosna.org.ba/bosanski/dokumenti/mostar/30.01/25.html
http://www.ifbosna.org.ba/bosanski/dokumenti/mostar/30.01/21.html
http://www.ifbosna.org.ba/bosanski/dokumenti/mostar/30.01/21.html
http://ec.europa.eu/environment/nature/directive/birdactionplan/crexcrex.htm
http://ec.europa.eu/environment/nature/directive/birdactionplan/crexcrex.htm
http://ec.europa.eu/environment/nature/directive/birdactionplan/crexcrex.htm
http://ec.europa.eu/environment/nature/directive/birdactionplan/crexcrex.htm
http://hr.wikipedia.org/wiki/Federacija_BiH
http://dataservice.eea.europa.eu/atlas
http://www.tourism.ba/tourist/tourist8.pdf
http://www.tourism.ba/tourist/tourist8.pdf
http://www.hic.hr/dom/386/dom10.htm

	Bibliographical references

