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EXECUTIVE SUMMARY  
 
A group of 22 nature enthusiastic biologists, professionals and amateurs, spent 10 days in Čajniče, Bosnia 
and Herzegovina (BiH) taking part in the annual Summer Mammal Study Camp of the Field Study Group of 
the Dutch Mammal Society.  
The mammal study camps are organised every year in a different region in Europe in cooperation with local 
nature conservation and research organisations, aiming at obtaining more information about the presence 
of mammals in a certain region. The camps contribute to the overall knowledge on the distribution of the 
mammal species, and data gathered is used for their conservation or the protection of the sites studied. 
Further in this report, information on participants, goals of the camp, study area, research methods and 
techniques, and the results obtained is presented.  
The camp in Čajniče, Bosnia and Herzegovina, resulted in 45 species of mammals, whose occurrence in the 
region around Čajniče and the vicinity, including the Nature Park Cicelj, was confirmed.  
The report includes also information on other species observed during the camp, e.g. birds, butterflies, 
reptiles, amphibians, plants, etc.  
This data can be used to inform the further sustainable management of the (protected) area and the species 
present. To promote the use, the data is uploaded to the Global Biodiversity Information Facility 
(www.gbif.org). 
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identification of the crayfish and the salamander, and to Jan Ove Rein from the Medicine and Health Library 
at the Norwegian University of Science & Technology for the identification of the scorpion.  

ABREVIATIONS USED  
 
BiH - Bosnia and Herzegovina  
FSG - Field Study Group, part of the Dutch Mammal Society 
DMS - Dutch Mammal Society  
m.a.s.l. - meter above sea level 
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INTRODUCTION 
 
The Field Study Group (FSG) is a sub-division of the Dutch Mammal Society (DMS) (Zoogdiervereniging), 
that works to increase the knowledge on mammal species diversity in understudied regions in Europe and 
help local nature research and conservation organisations, both governmental and non-governmental, and 
individuals, professional researchers and amateurs, build capacities in (mammal) survey techniques. The 
Field Study Group does this by organizing mammal surveys in different regions in Europe, in cooperation 
with local partners.  
This report presents the results of the summer mammal study camp in Bosnia and Herzegovina, organized 
by the DMS Field Study Group from July 31 until August 10, 2019. The summer camp aimed to obtain 
information on the presence of mammals around the area of the town of Čajniče, including the Nature Park 
Cicelj, with the ultimate goal to inform on possible expanding the borders of the Nature Park. 
The main chapters presenting the results per ecological groups of mammals and the main research 
techniques used during the mammal study camp are prepared by the people responsible for them, as noted 
at the beginning of each chapter. 
 
 
  

Figure 1. Nature Park Cicelj, Čajniče, Bosnia and Herzegovina. © Jan Buys  
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STUDY AREA 
 
The 2019 annual summer mammal study camp of the Field Study Group of the Dutch Mammal Society took 
place in and in the vicinities of the Nature Park Cicelj - a beautiful forested valley located in the southeast 
of the Dinaric Alps in Bosnia and Herzegovina.  
A lot can be written about the Dinaric Alps. It is a 
deeply rugged large karst mountainous system in the 
southwest Balkans, divided locally into an estimated 
200 mountains, including many peaks above 2,000 
meters, containing 200 natural lakes and 2,200 km of 
rivers. The Dinaric Alps span from Italy, over Slovenia, 
Croatia, Bosnia and Herzegovina, Serbia, 
Montenegro, to the north of Albania. Known as one 
of Europe’s biodiversity hot spots (Figure 2), this 
mountain chain hosts high biodiversity and healthy 
species populations, including many endemics. These 
are now protected by more than 40 national parks 
and 19 areas protected by UNESCO, and many other 
nationally protected areas. This species richness is a 
result of different factors, such as the variety of 
habitats and the relief creating different micro-
climatic zones. 
The main camp location was in Čajniče – a small 
settlement on the northern borders of the Nature 
Park Cicelj.  The Cicelj mountain is a protected area 
since 1969, but during the wars on the Balkans in the 
last decade of the 20th century the area was 
neglected, and lots of data on the biodiversity there 
was lost. In 2011, the Eco-Centre in Čajniče, a village 
at the foot of mount Cicelj, conducted a botanical 
camp in collaboration with the Forestry Faculty of the 
University of Banja Luka. The goal was an inventory of 
the plant diversity of the area in order to gather more 
data on the natural values of the area. It appeared 
that the area hosts high plant diversity - 513 plant 
species were listed, 52 of which have high 
conservation value. The results of this survey were 
published in a report in Bosnian, which can be 
downloaded HERE.   
In September 2018, the Government of the Republic 
of Srpska designated the forest area of Cicelj as a 
Nature Park because of its special geology, which 
supports exceptional floristic diversity. The Nature 
Park area consists of three Nature Landscape 
Reserves, one geo-botanical, one with forests, and 
one with trees on extremely steep terrain. Mount 
Cicelj is the highest peak in the park and reaches 

Figure 3. The Dinaric Alps (the yellow ellipse) and the 
camp location – Nature Park Cicelj, Čajniče, BiH.  
 

Figure 4. The botanical inventory confirmed the 
importance of the area for the preservation of the flora of 
BiH and in 2018 the Nature Park Cicelj was redeclared. 

Figure 2. The biodiversity hotspots in the Pan European 
region (EEA, Copenhagen, 2007). 

https://www.discovermammals.org/wp-content/docs/Biodiverzitet_podrucja_Cicelj_kod_Cajnic.pdf
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1,433 meters above sea level. Because of the high altitude and relief, the summers are cool, with an average 
temperature between 16 and 17oC in July and August. The area represents a mixture of mature deciduous 
and coniferous climax forest communities, meadows and pastures used for extensive agriculture (mainly 
grazing) and open/semi-open rocky calcareous habitats creating good conditions for rich flora and fauna.  
The scattered small settlements are attractive spots for opportunistic and synanthropic species.  
Yet, data on the animal species present in and/or around the Nature Park area is limited. The experience is 
that the Field Study Group summer mammal camps can collect a lot of data on mammals and other taxa 
within a short time filling in gaps in the data on the presence of species within and around the region.  
The results of our survey could be used for the development of a Management Plan of the Nature Park 
Cicelj and the identification of new protected areas to be added to the park, enlarging its total area. It could 
also help the identification of EMERALD and/or NATURA2000 areas in the country.  
 
 
 
 
 
 
 
 
 

  

Figure 5. The pastoral landscapes used for extensive agriculture in the higher parts of Cicelj mountain – the best way to 
maintain rich biodiversity. © Svetlana Miteva 
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GOALS 
 
The goal of the camp was to conduct an inventory of the mammal species diversity in the Nature Park Cicelj 
and its direct neighbouring areas to inform further planning of area management and species conservation.  
During the preparation of the camp and searching for a suitable location, Dejan Radošević, a representative 
of the local authorities responsible for the protection of nature and biodiversity in the region, informed us 
on the intentions for a possible extension of the borders of the area of the Nature Park. The goal was to 
collect information from the vicinity of the park, that might be important to be included in the park, as well 
as to gather data on the mammal diversity in the park itself. It was decided that during the camp we will try 
to sample as many areas and habitats as possible in and outside the park to obtain general information on 
the species present in the park and around.  Therefore, the camp participants were encouraged to scout 
the area and propose locations, habitats and areas to be sampled to register as many as possible species. 
The prospective locations to be sampled were discussed with the whole group and then the most suitable 
equipment was deployed to gather as much as possible data on the species expected.   
 
 
 
 

 

 
  

Figure 6. One of the many charming small creeks in the region, inhabited by Stone crayfish, Water shews and the 
beautiful demoiselle damselfly.  © Svetlana Miteva 
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LOCAL PARTNERS  
 
The overall planning of the fieldwork was consulted with Dejan Radošević, Head of the Department of 
Biological and Technical Affairs of the Nature Conservation Institute of Republika Srpska part of Bosnia and 
Herzegovina.  From the local partners, Admir Aladžuz of the Centre for Karst and Speleology took part in 
the field surveys during the whole camp period. Igor Trbojević from the University of Banja Luka helped 
with the preparation of the camp.  All the practical questions and preparations for the organisation of the 
camp as food, accommodation, 4-wheel drive transport when needed, even washing the cars of the 
participants at the end of the camp was arranged by Njegoš Tupeša, EkoCentar Čajniče. Njegoš kindly invited 
Branko Ćuk to join the camp and assist with the fieldwork, which was of crucial importance for the overall 
success of the camp. Branko’s knowledge was particularly helpful in finding suitable locations and habitats 
to increase the mammal species found during the camp. Dusko Veselinovic also helped the camp with 
additional information on the region and in some daily tasks. Two students in forestry management from 
Čajniče took part in the field surveys on bats and helped prepare the fieldwork equipment. The camp 
participants could feel the support of the whole community of Čajniče every day, which contributed greatly 
to good spirits and increased motivation. 
 
 
 
 
 
  

Figure 7. The people in Čajniče were very friendly and supportive, which is always very important for the good atmosphere 
of the camp.  From felt to right: Angelina and her husband from Batotići, Dejan Radošević, Carola van den Tempel, Jan 
Buys, Branko Ćuk, Else Poelman, Koen Mandonx. © Svetlana Miteva 

http://www.centarzakrs.ba/bh/
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CAMP ORGANISATION 
 
In organisation of the camp many people were involved. The main roles and functions were: 
Overall camp organisation: 
Camp coordination – Dennis Wansink 
Initial contacts and camp preparations – Svetlana Miteva 
Camp organisation BiH - field work permits, information – Dejan Radošević, Igor Trbojevic, Admir Aladžuz 
Camp organisation NL – equipment, travels, registration – Dennis Wansink, Marco Snijder and Carlijn Brands 
Camp logistics and field work assistance in Čajniče – Njegoš Tupeša, Branko Ćuk, Dejan Radošević,  
Translations and assistance – Belma Šestović and Dusko Veselinovic 
Camp finances – Svetlana Miteva, Njegoš Tupeša, Carlijn Brands  
 
Field Research coordinators and chapters authors:  
Coordinator small mammal trapping – Mark Hows 
Coordinator tree-dwelling mammal trapping – Carola van den Tempel 
Coordinator wildlife cameras – Jeffrey Peereboom, Jurriën Kooijman 
Coordinator capturing bats – Jan Buys, Joris Verhees, Minka Kocks, Peter Twisk 
Coordinator bat recording – Jan Buys, Koen Mandonx 
Other species registration – everyone and for the chapter in the report – Joris Verhees 
Caretaker caught animals – Jasmine Davies 
Coordinator data registration – Dennis Wansink  
 
 
 
 
 

Figure 8. At dinner time, everyone shared the species encountered during the day, the work done, and proposals for new 
study locations. © Svetlana Miteva  
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PARTICIPANTS 
 
The camp in BiH cannot be considered the Summer Mammal Camp of the Dutch Mammal Field Study group 
anymore because it became rather international. We hope to have more of these international camps.  
This time, there were 22 camp participants from 7 counties: Belgium, Bosnia and Herzegovina, Bulgaria, 
Malta, Montenegro, The Netherlands and UK.    
 
Sitting from left to right 
 
Dennis Wansink 
Admire Aladžuz 
Sarah Ghose Roy 
Carola  van den Tempel 
Svetlana Miteva 
Pascalle Dekker 
Peter  Twisk 
Minka Kocks   
 
 
 
 
 
 

Standing from left to right 
 
Jan  Buys 
Dejan Radošević 
Jeffrey  Peereboom 
Mark  Hows 
Branko  Ćuk 
Jasmine Davies  
Elze  Polman 
Jurriën Kooijman 
Dragana Šubara  
Connie  Grundel 
Ivana Karadžić  
 
 
 

Third row from left to right 
 
Koen Mandonx 
Nedko Nedyalkov 
Nikola Dragović 
Belma Šestović 
Joris  Verhees 
Piet Elenbaas 
 
Not on the picture: 
Dušan Veselinović 
Njegoš  Tupeša  
Bobana Živković,  
Maša Racković  
Sara Tupeša  
 

 
 
 
 
 

Figure 9. The Summer Mammal Study Camp Nature Park Cicelj, Čajniče, Bosnia and Herzegovina, 2019. © Jan Buys 
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METHODS AND MATERIALS  
 
The field study methods used for the mammal survey in Čajniče include invasive and non-invasive methods, 
like live capturing and release, observation, scouting, image and sound recording.  
For the capturing 3 types of live trapping methods were used;  

o Longworth – 250 traps 
o Sherman – 75 traps (large, medium and medium-small) + 20 very small Sherman traps (the traps of 

Admir Aladžuz)  
o mist nets – 250 meters of nets.  

DNA samples were taken from some animals to verify the species. In total, 16 samples were collected from 
bats, of which 2 were analysed. This is because after checking the records, records from two species 
remained unidentified for which DNA confirmation would be important.  
The non-invasive methods include:  

o Ad hoc observations and scouting/searching for presence evidence; 
o Filming animals:  24 wildlife cameras, including “Bush bandits”; 
o Registering sounds of animals via bat recorders and bat detectors. 

The live traps were set in a non-standardised fashion, following the habitat characteristics considering the 
ecology of the targeted species. The trap locations were marked with silver foil tape. A sketch of the trail 
and the trap locations were made, enabling the next field researcher to find them easily.  The coordinates 
of the transects with live traps were noted, and the results linked with these coordinates. The duration of 
the trapping per location also depended on the species to be expected. 
Mist-netting was carried out with standard mist-netting gear. Most of the mist-netting took place in the 
lower elevation part of the mountain since the higher karst areas had little surface water, and the 
temperature in the upper parts was too low to expect much bat activity.  
The scouting was done in a non-systematic way, aiming to cover as much of the area as possible. 
The wildlife cameras were placed in different spots spread in the whole area, following the habitat 
characteristics and highly based upon evidence of mammals in the field, such as prints, scratch marks, 
latrines, animal pathways.  
The bat recording was carried out with different equipment and software in the settlements, in the park 
and in the vicinity of Čajniče.  
The methods are presented in 
detail in the following chapters.  

  

Figure 10. Checking live traps. 
© Mark Hows 
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RESULTS 
 
In total, 45 mammal species were registered during the camp (Table 1). The table also shows how the 
species were observed. The bat species that were only recorded by sound and that cannot be identified 
without a sonogram are mentioned together as species pairs.    
 
Table 1. List of mammal species registered during the Mammal Study Camp in Čajniče, BiH, 2019. 

 

All mammal species 

      

 

Scientific name English name 

Ca
pt

ur
ed

 

So
un

d 

DN
A 

Ca
m

er
a 

Sc
at

 /
 T

ra
ck

 /
 

O
bs

er
va

tio
n 

1 Rhinolophus ferrumequinum Greater Horseshoe Bat x 
    

2 Rhinolophus hipposideros Lesser Horseshoe Bat x x 
  

x 

3 Myotis nattereri Natterer's Bat x 
    

4 Myotis bechsteinii Bechstein's Bat x 
    

5 Myotis brandtii Brandt's Bat x 
 

x 
  

6 Myotis blythii* Lesser Mouse-eared Bat x 
    

7 Myotis blythii/myotis* Lesser Mouse-eared Bat/ 
Greater Mouse-eared Bat 

 
x 

   

8 Pipistrellus pipistrellus Common Pipistrelle Bat x x    

9 Pipistrellus pygmaeus Soprano's Pipistrelle Bat x x 
   

10 Myotis mystacinus Whiskered Bat x x 
   

11 Myotis alcathoe Alcathoe Whiskered Bat x x x 
  

12 Eptesicus serotinus Serotine Bat x x 
   

13 Plecotus auritus Brown Long-eared Bat x x 
   

14 Myotis emarginatus Geoffroy's Bat x x 
   

15 Vespertilio murinus Parti-coloured Bat x 
    

16 Nyctalus leisleri Leisler's Bat x x 
   

17 Barbastella barbastellus Western Barbastelle Bat 
 

x 
   

18 Hypsugo savii Savi's Pipistrelle Bat 
 

x 
   

19 Myotis daubentonii/capaccinii Daubenton's Bat/Long-fingered Bat 
 

x 
   

20 Nyctalus noctula Noctule Bat 
 

x 
   

22 Pipistrellus nathusii/kuhlii Nathusius' Pipistrelle Bat /Kuhl's Pipistrelle Bat 
 

x 
   

23 Apodemus sylvaticus Yellow-necked mouse x 
  

x 
 

24 Apodemus flavicollis Wood mouse x 
  

x 
 

25 Rattus rattus Black rat x 
    

26 Crocidura suaveolens Lesser shrew  x 
  

x 
 

27 Crocidura leucodon Bicolored shrew x 
  

x 
 

28 Clethrionomys glareolus Bank vole x 
    

29 Neomys anomalus Miller's water shrew x 
    

30 Neomys fodiens Eurasian water shrew x 
    

31 Microtus arvalis Common vole x 
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Scientific name English name 

Ca
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ed
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 /
 

O
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tio
n 

32 Sciurus vulgaris  Red squirrel x 
   

x 

33 Glis glis Edible dormouse x 
  

x X 

34 Muscardinus avellanarius Hazel dormouse  x 
    

35 Martes foina Stone/Beech marten 
   

x 
 

36 Meles meles Badger 
   

x x 

37 Erinaceous roumanicus Northern white-breasted hedgehog 
   

x x 

38 Vulpes vulpes Red fox 
   

x x 

39 Capreolus capreolus Roe deer 
   

x x 

40 Canis lupus  Wolf 
    

x 

41 Felis sylvestris  Wild cat  
    

x 

42 Cervus elaphus  Red deer  
    

x 

43 Lutra lutra Eurasian otter 
    

x 

44 Mustella nivalis  Least weasel 
   

x x 

45 Mustella putorius  European polecat  
   

x x 

46 Ursus arctos  Brown Bear 
    

x 

 
The complete database containing all the records per research method in Darwin Core format, this report 
and an archive of the images collected with wildlife cameras during the camp will be available at 
https://www.zoogdiervereniging.nl/doe-mee/werkgroepen/bijzondere-
werkgroepen/veldwerkgroep/publicaties.  
The records are also uploaded in the Global Biodiversity Information Facility (www.gbif.org). The sonograms 
are kept by the bat specialists who analysed them. The obtained DNA-sequences of the Alcathoe bat and 
Brandt’s bat will be deposited in GenBank. 
 
The locations of all registered mammal species are shown on maps in an Appendix Locations of the 
documented species, part of this report.  

https://www.zoogdiervereniging.nl/doe-mee/werkgroepen/bijzondere-werkgroepen/veldwerkgroep/publicaties
https://www.zoogdiervereniging.nl/doe-mee/werkgroepen/bijzondere-werkgroepen/veldwerkgroep/publicaties
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SMALL TERRESTRIAL MAMMALS 
Mark Hows  
 
The aim of trapping with Longworth live traps was to survey small mammal species presence in different 
locations and habitat types in and around the Nature Park Cicelj near to Čajniče. All traps were within 10 
km max around Čajniče and between 760 and 1500 meter above sea level (m.a.s.l.) altitude. 

Method 
For this survey, the Longworth traps used have a length of 24 cm, a width of 7 cm, and are 8.5 cm in height, 
constructed from aluminium and painted green for camouflage. They have a trapping tunnel and a main 
chamber after the tunnel. The trapping tunnel is crossed by a small horizontal bar which, if pressed, unhooks 
the dropping door and locks the animal inside. Food (bait) and dry hay are placed in the main chamber of 
the trap with the purpose to attract the targeted species, but also to ensure the survival and comfort of an 
animal once it is trapped inside. Due to the variety of the possible species that could have been captured 
three types of baits were used: A standard bait of oat and peanut butter, fresh carrots and apples to provide 
food and moisture for mice and voles, and mealworms for the insectivorous species. Dry hay is placed also 
to help the animals stay warm since the traps are made out of metal and may get very cold during the night. 
Traps were checked two or three times per day (sunrise, mid-day and after sunset) depending on location 
and additional food added as required.  
The traps were placed singly at irregular intervals according to the local microhabitats and suitability for 
small mammals. Particular care was taken to ensure they were out of direct sun, as they can get quite hot 
which can be detrimental to the animals’ health, and were well hidden from the public to prevent loss. The 
traps were well marked and mapped to ensure other groups checking the traps could locate them during 
the night. Traps were placed at 18 locations with approx. 50 traps at each location (some locations were 
split in two and given two trap locations as the habitat was different at these sites). Traps were not pre-
baited apart from sites L31PT1 and L31PT2 (Locations N17 and N18), which were pre-baited for 48 hours. 

Figure 11. The 18 trapping locations. L - for Longworth and S - for small Sherman traps. 
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Habitat descriptions of the trapping locations 
 

 
L03AA2 Orchard Podkamen Edge of an orchard; medium length grass; in long grass by river and also on the 
pebbles in the river bed. 
 
L03AA3 Rocky area near Kamen Amongst rocks and under the shrubs in very rocky area with short grass. 
Steep stony slope with some shrubs and herbs, among them: Verbascum sp, Sedum sp., and more 
rupicolous plant species. As well as Helleborus, Verbascum, Euphorbia, Hieracium spec. 
 

 
L04JB1 Batotići 1 Beech forest. The traps were placed partially under brackens and along a meadow and 
poplar forest.  
 
L04JB2 Batotići 2 Beech forest. The traps were placed along beech forest, fence of a pasture with a 
reference limestone vegetation, near bracken, hazel tree.   
 
 

Figure 12. L03AA2 Orchard Podkamen. © Mark Hows Figure 13. L03AA3 Rocky area near Kamen 2. © Mark Hows 

Figure 15. L04JB1 Batotići 1 Beech forest © Jan Buys Figure 14. L04JB2 Batotići 2 Beech forest © Jan Buys 
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L04JK1 Rocky meadow above swimming pool Open 
rocky meadow, mostly long grass with mixed rich 
meadow flora. A thick herb layer, rich of plant species. 
Among the grass species: Cuscuta sp., Cirsium 
eriophorum, Gentiana cruciata, Cuscutum epithymum, 
Thymus spec.  and more. Traps were laid out on the 
boundary near a pine forest that surrounds the meadow 
and under thickets crossing the meadow. 
 
L05SM1 Brezovice Woodland meadow surrounded by pine tree; the meadow had a small stream running 
through it. Traps were placed along the stream and along the edge of the meadow / woodland. 
 

 
L06JK2 Drugi cajiri. Traps were placed on the edge of woodland. 
 
L06CT1 Traps near hotel Čajniče. Traps were placed in a dense pine wooded area with very little understory. 
 

Figure 16. L04JK1 Rocky meadow above swimming pool. 
© Jan Buys 

Figure 17. L05SM1 Brezovice. © Mark Hows 

Figure 19. L06CT1 Traps near hotel Čajniče. © Jan Buys Figure 18. L06JK2 Drugi cajiri. © Mark Hows 
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L31CT2 Swimming pool II Traps placed along a stream bed and in undergrowth on the water banks. 
 
L07MH1 Staronići Between rocks on a steep wooded hillside with fairly long grass and undergrowth. 
  
L31JB1 Upper On the edge of a large track through the forest, traps places on the edge of the wood and in 
a few scattered shrubs. 
 
L31DW1 Along Janina River Traps placed in the forest and understory with bracken and rich river 
vegetation, and along the water. 
 

 
 
 
 
 
 
 
 
 
 

Figure 20. L07MH1 Staronići © Mark Hows Figure 21. L31CT2 Swimming pool II © Mark Hows 

Figure 22. L31DW1 Along Janina river. © Dennis Wansink Figure 23. L31JB1 Upper. © Mark Hows 
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L31MH1 Lower part of Janina Along the stream, 
mostly close to the water on pebbles bed and in grass 
close to the banks. 
 
L31NN1 Above Čajniče Steep slope of cobblestones 
with some shrubs and herbs, among them: 
Verbascum spec., Sedum spec., and more rupicolous 
plant species. 
 
L31PT1 Trojan 1 Traps placed in a high grass; trapline crossing the centre of the meadow on a sloping 
mountain. Vegetation comprises a thick moss layer (more than 20 cm), meadow grasses and isolated 
shrubs. The thick vegetation layer provides funnels through which mice travel. Two parallel rows of about 
50-meter length with about 25 m distance in between on every 10 m a trap has been placed. 
 
L31PT2 Trojan 2 Traps placed in a long grass and bushes on the pine forest edge of a meadow with an 
interval of 10 m.  
 

 

Figure 24. L31MH1 Lower part of Janina. © Mark Hows 

Figure 25. L31NN1 Above Čajniče. © Piet Elenbaas 

Figure 26. L31PT1 Trojan 1. © Mark Hows Figure 27. L31PT2 Trojan 2. © Mark Hows 
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Summary and results 
 
During the 1808 trapping nights at 18 locations, we caught 348 individuals of 8 species. The overall capture 
rate was about 20%. The captures were dominated by yellow-necked mice (Apodermus flavicollis) 301 
individuals (88% of captures), and wood mice (Apodermus sylvaticus) 27 individuals (8% of captures). All 
the other species had less than 10 individuals caught: black rat (Rattus rattus), lesser white-toothed shrew 
(Crocidura suaveolens), bank vole (Clethrionomys glareolus), water shrew (Neomys fodiens), common vole 
(Microtus arvalis) and Miller’s water shrew (Neomys anomalus). Although we tried 18 different sites with 
seemingly different microhabitats, we still caught mainly yellow-necked and wood mice (Apodermus 
flavicollis/sylvaticus). The general habitats were still very similar in their altitude, vegetation and underlying 
geology which may account for the lack of diversity of small mammals caught. 
Aiming at trapping small mammals, apart from the usual slugs and snails, also eastern Green Lizard (Lacerta 
viridis), grass Snake (Natrix natrix), nose horned viper (Vipera ammodytes), and sand Lizard (Lacerta agilis) 
were also captured. 
 
Table 2. List of the locations, effort per location and the results. 
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Lo
ca

tio
n 

N
o 

Lo
ca

tio
n 

Co
de

 

N
o 

Tr
ap

s 

N
o 

Tr
ap

pi
ng

 
N

ig
ht

s 

N
o 

An
im

al
s 

Ca
ug

ht
 

N
o 

Sp
ec

ie
s 

Ca
ug

ht
 

Ap
od

em
us

 
sy

lv
at

ic
us

 

Ap
od

em
us

 
fla

vi
co

lli
s 

Ra
tt

us
 ra

tt
us

 

Cr
oc

id
ur

a 
su

av
eo

le
ns

 

Cl
et

hr
io

no
m

ys
 

gl
ar

eo
lu

s 

N
eo

m
ys

 
fo

di
en

s 

M
ic

ro
tu

s 
ar

va
lis

 

Ap
od

em
us

 sp
. 

N
eo

m
ys

 
an

om
al

us
 

1 L03AA2 47 141 27 2 
 

26 1 
      

2 L03AA3 50 200 6 1 
 

6 
       

3 L04JB1 19 38 8 3 1 5 
 

2 
     

4 L04JB2 29 58 10 2 3 5 
     

2 
 

5 L04JK1 37 111 15 1 
 

15 
       

6 L05SM1 50 150 19 3 
 

17 
   

1 
  

1 
7 L06CT1 50 150 5 1 

 
5 

       

8 L06JK2 49 147 27 1 
 

27 
       

9 L07MH1 47 94 20 3 2 14 
  

2 
  

2 
 

10 L31CT2 25 100 40 3 5 34 
      

1 
11 L31DW1 22 66 38 1 

 
38 

       

12 L31JB1 50 150 54 3 11 41 
    

2 
  

13 L31MH1 25 100 28 2 5 23 
       

14 L31NN1 29 87 18 1 
 

18 
       

15 S03AA2 20 60 2 1 
 

2 
       

16 S05SM1 3 9 0 0 
         

17* L31PT1 20 60 1 1 
      

1 
  

18* L31PT2 29 87 30 3 
 

25 
  

3 
 

2 
  

Total 
 

601 1808 348 8 27 301 1 2 5 1 5 4 2 
 
On locations N 17 and 18 a pre-bating of 3-day period was done, during which the traps were left in the 
field loaded with hey and food, and triggered after the 3-rd day, which didn’t yield in more species, but 
saves some effort indeed. 
Although care was taken when setting the traps with plenty of food and regular checks, we still had some 
animal deaths, one yellow-necked mouse, one wood mouse and one Millers water shrew were found dead 
in the traps. In addition, one trap at site L31CT02 was probably predated by a badger, and only half of the 
trap was found during the check. 
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TREE-DWELLING MAMMALS 
Carola van den Tempel 
 
We used the Sherman live traps mostly to sample the diversity of small to medium-sized tree-dwelling 
mammals. These are often dormouse species, which occur in different locations and habitats in and around 
the Nature Park Cicelj but also near and in the village Čajniče. All traps were placed between 760 and 1500m 
in altitude. 

Method 
Sherman live traps are aluminium traps with a clever folding design. They come in different sizes. The ones 
we used in this study are Large (23 x7 x8,5 cm) and Extra Large (30 x 10 x 8 cm). We placed the Sherman 
traps in several locations, the majority high in trees but some on fallen trees on the ground. We used these 
tree traps to catch tree-dwelling mammals such as dormice. 
Some traps were places at about 2 meters high in shrub vegetation. To place the traps on higher branches 
of a tree, a piece of wood 30 cm x 8 cm was attached underneath, using rubber bands. A long stick inserted 
from below into a hole at one side the wooden piece makes it possible to place traps on branches up to 
3.5m high, at the same time balancing the traps on those branches and the stick, which is left in place when 
the trap is set (Figure 28). To bait the tree traps we used dried fruits, such as apricots and plums. Sometimes 
we used fresh fruits like apples and plums.  
Often the Sherman traps were placed in the same area as the Longworth traps because the habitat seemed 
suitable for all kinds of small mammals. 
 
The small mammals are at the bottom of the food pyramid and they maintain the good population status 
of many species of birds and larger mammals, thus their good population size is important too. 
 
 

 
 
  Figure 28. The locations where Sherman traps for tree-dwelling mammals were set. 
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Habitat descriptions of the trapping locations 
 

S31CT1 Upper Ten traps were placed in a valley for 3 nights. The valley consisted of a grass vegetation with 
many herbs and flowers. The valley was surrounded by pine forest. The traps were mainly placed in hazelnut 
trees at 2 to 3 meters high. No animals were caught in these traps.  
 
S03AA1 Orchard Podkamen Four traps were placed 
in hazelnut trees around a hayfield for 4 nights. Two 
wood/yellow-necked mice and one edible dormouse 
were caught. 
 
S04JB1 Batotići Beech forest Five traps were placed 
in orchard and hazelnut trees for 2 nights. Nothing 
caught. 
 
S31DW1 Along Janina River 3 traps were placed in 
the understory tree vegetation along the Janina River 
for 3 nights.  One hazel dormouse was caught. 
 
 

 

Figure 29. S31CT1 Upper. © Piet Elenbaas Figure 30. S03AA1 Orchard Podkamen. © Dennis Wansink 

Figure 31. S04JB1 Batotići Beech forest. © Svetlana Miteva Figure 32. S31DW1 Along Janina river. © Dennis Wansink 
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S05SM2 Brezovice 6 traps were placed in trees in a small meadow along a small stream on the edge of the 
forest for 3 nights. Nothing was caught. 
 
S31CT2 Swimming pool II 1 trap was placed in the valley near by the local swimming pool for 4 nights. 
Nothing was caught. 

Summary and results 
 
In general, very few tree-dwelling mammals were caught. Sherman traps in trees were placed for 87 
trapping nights in the 6 locations in the Čajniče area. From the targeted tree-dwelling species, only one 
edible dormouse (Glis glis) and one hazel dormouse (Muscardinus avellanarius) were caught. Edible 
dormouse encounters were often reported by the local people in Čajniče, which possibly meant that the 
species prefers areas nearer to humans and their establishments. Hazel dormouse might be rather scarce 
in these predominantly coniferous and climax forested areas. The same can be suggested for the forest 
dormouse (Dryomys nitedula).  
 
Table 3. The results of the tree live trapping 

Location code S31CT1 S03AA1 S04JB1 S31DW1 S05SM2 S31CT2 

Location name 
Upper Orchard 

Podkamen  
Batotići Beech 
forest 

Along the 
Janina 

Brezovice  Swimming 
pool II 

Number of traps 10 4 5 3 6 1 
Number of nights 3 4 2 3 3 4 

Apodemus flavicollis   2 1   1   
Glis glis   1         
Muscardinus avellanarius       1     

 
Just outside Čajniče, we found hazelnuts with a small hole in the side. These holes were definitely made by 
hazel dormice because they looked like being drilled. 
Evidence of edible dormouse was found across the Čajniče area. We have seen the species at several places 
in the west and the north of Čajniče. The edible dormouse was also found in an owl pellet, and a lactating 
female was seen in an abandoned house located north of Čajniče. Edible dormouse was also recorded with 
camera traps.  

Figure 33. S31CT2 Swimming pool. © Carola v/d Tempel  Figure 34. S05SM2 Brezovice © Svetlana Miteva 
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Dormouse species 

In Bosnia and Herzegovina, at least three species of dormice are expected: edible dormouse (Glis glis), hazel 
dormouse (Muscardinus avellanarius) and forest dormouse (Dryomys nitedula). 
The hazel dormouse is an agile climber, and it is mainly 
nocturnal active. It lives in deciduous woodland, 
hedgerows and dense scrub vegetations. It eats buds, 
hazelnuts, berries and insects. Hazel dormice build nests 
out of grasses, stripped honeysuckle bark and fresh 
hazel leaves. They hibernate during the winter. Although 
the area of Čajniče has mainly pine forest, at the edge of 
the forest and near the village, there are many shrubs 
and fruit plantations. So, Čajniče area seems to have 
potentially suitable habitat for the species. 
The habitat preferences of the edible dormouse include 
deciduous and mixed forests with a large number of 
mast seeding trees. A dense understory with tall, well-
connected tree canopies is ideal. Beech and oak habitats 
are preferred, whereas coniferous forests are avoided. 
The area around Čajniče is mainly pine forest, which is 
not the habitat this species prefers, but there are also 
patches with mixed forest and semi-open habitats. The 
edible dormouse uses hollows in 
trees, rock crevices, burrows among 
tree roots, barns and nest boxes. 
They also like to use small corners in 
our houses; those we don’t use much 
or not at all. At the edge of the forest 
and near villages, there are many 
shrubs and fruit plantations. The area 
in and around villages and houses is a 
suitable habitat for the species. The 
edible dormouse is a charming, 
playful, curious animal that can offer 
good entertainment during summer 
evenings in the garden.  
Forest dormice (which we did not 
capture but was expected) inhabit 
forests, usually deciduous and mixed forests, as well as thickets at elevations, often not far away from 
cultivated areas such as gardens and orchards. They choose dense shrubbery or lower branches of trees 
where they make a nest or use hollows in trees or nest boxes (including bat houses). In Europe, the 
population density of this species is rather low in most places. They need habitat with the appropriate food 
sources, preferably available throughout the year, as well as trees with good foliage. Unfortunately, we 
didn’t catch this species.  
Both, the hazel dormouse and the forest dormouse are included in Annex IV of the EU Habitats Directive. 
  

Figure 35.  Hazel dormouse (Muscardinus avellanarius) 
© Svetlana Miteva 

Figure 36. The Edible dormouse (Glis glis) © Joris Verhees 
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HANDLING WILD ANIMALS IN CAPTIVITY  
Jasmine Davies  
 
One important step in surveying small mammals, particularly small ones, is correctly identifying individuals 
to a species level in the field. Often in live trapping, removal of the animal from the field is the most 
appropriate action to make a more in-depth analysis of particular identifying features. Conducting this in 
the field can be risky; prolonged handling of a wild animal can induce high stress levels, increase the risk of 
escape or weather conditions may not permit such analysis. 
During our survey period, we can recall multiple instances in which we brought an animal from the field 
into our residency. This decision was made based on a variety of factors: (1) A rare or interesting species 
was caught, (2) there was difficulty identifying the animal in the field or (3) the animal was too large to 
make a confident assessment of measurements in the field, such as in the case of the edible dormouse (Glis 
glis) where measurements and DNA sampling took place in an enclosed quarter to reduce the risk of escape. 
During this time, we took photographs of the species for educational purposes, personal use, or for use as 
reference photos if uncertainty in species identification remains. 
Upon removing the animal from the field, it was transferred from the polybag into a small plastic holding 
cage containing hay or plant material collected on the field. In the residency, the animal was often 
transferred to a larger holding station where necessary. Water was provided in plastic lids, and food was 
provided in the form of freshly chopped vegetables and fruit, birdseed mix and live mealworms. The box 
was covered at all times when the animal was not being observed to minimise stress imposed on the animal. 
The animal was not kept for any longer than 24 hours at a time. After this period, it was released at the 
exact spot it was captured. 
Animals held in the residency were not limited to mammals. We often also kept large invertebrates and 
reptiles for short periods that were found in the live traps, such as the nose horned viper (Vipera 
ammodytes), as well as various insects that were found by locals or in the residence. 
  

Figure 37.  Edible dormouse (Glis glis) in the terrarium. © Jan Buys 
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BATS 
Peter Twisk & Jan Buys 
 

Method 
 
The information on the presence of bats was gathered using three methods.  Firstly, daytime inspections of 
caves and other potential roosts like abandoned houses. Secondly, we applied night-time acoustic surveys 
via bat-detector and bat-logger (an automatic recording bat-detector). Also at night-time, we used nets to 
capture bats in suitable locations, such as flight routes, hunting areas and the exit of roosts. Sightings and 
caught bats can be identified to a species level by morphological identification according to Dietz & Kiefer 
(2014). For the Myotis mystacinus group, we applied DNA barcoding analyses to verify the morphological 
identification as the species in this group are hard to distinguish. This is discussed in another chapter, p34. 
Acoustic surveys do not always allow identification up to species level.  
The names of the bat species we use in this report follow Lina (2017); see the link in Literature. 
 

Inspection of caves and other potential roosts 
In Čajniče and surroundings, we checked caves and abandoned buildings (old wooden houses or shelters 
for cattle, especially the attics) for the presence of bats and traces of bats. We took pictures to help identify 
and count them if numerous. 
 

Bat-detector and bat-logger  
We applied acoustic registration while netting and during the evening checks of the live traps and the 
evening walks in and around Čajniče and its surroundings. We used several types of bat-detectors; for 
recording the D240 by Pettersson and the Bat logger by Elekon were used. We applied Bat loggers at 6 
locations, five of which at a fixed point, one whilst walking down a forest track (see table 4 and figure 3). 
The D240 was applied in one location. Apart from location 4, all recordings were made in the first half of 
the night. Jan Buys, Peter Twisk and Joris Verhees processed the recordings using the sound analysis 
programmes Bat explorer and Bat Sound to identify the species. 

 

Location Date Description Latitude Longitude Device 

1 30-07 Swimming pool 43.556705 19.078833 D240 

2 31-07 Forest track 43.54991 19.087737 Bat Logger 

3 01-08 Forest edge 43.54991 19.087737 Bat Logger 

4 04-08 Batotiči beech forest 43.56819153 19.0337677 Bat Logger 

5 05-08 Pond on forest edge 43.560013 19.044601 Bat Logger 

6 07-08 Alongside stream in forest 43.630589 19.042322 Bat Logger 

7 07-08 & 08-08 Alongside stream in forest 43.559844 19.106838 Bat Logger 

Table 4. Bat logger locations. 
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Catching bats with nets 
We placed nets at 11 locations on 10 nights, table 5 and figure 39 give the details. The number and length 
of nets varied per location, according to the local conditions. We mainly placed nets in riverine habitats, as 
bats have the habit to come and drink at water bodies. One location was the entrance of a cave (nr 4) and 
two (numbers 3 and 6) were over forest lanes. 

 
 

  Location code Habitat description        Long Lat 

1 M30JV1 Above Janina stream and swimming pool 43.556762 19.078490 

2 M31JV1 Above Janina stream 43.557006 19.078834 

3 M01JV1 Forest lane, mainly coniferous forest 43.54746 19.08411 

4 M02JV1 Rhinolophus cave 43.553196 19.069666 

5 M03JV1 Forest creek, orchard, forest edge 43.56178 19.07475 

6 M04JV1 Batotići beech forest 43.568377 19.033856 

7 M05CT1 Net from bridge to water in valley 43.62572 19.03911 

8 M05JV1 Small water pool along forest edge 43.559704 19.044209 

9 M06MH1 Open area along and over Janina 43.557473 19.079800 

10 M07MH1 Open area at small road & bridge 43.630601 19.042302 

11 M08CT1 River bridge 43.5598 19.10692 

Figure 38.  Locations of Bat loggers, D240 (solid squares, see table 4 for numbers) and bat detector observations 
(open squares) 

 
 

Table 5. Mist netting locations and N of captured bat species. 
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Figure 39.  Netting locations (see table 5 for the explanation of the numbers). 

 
 

Figure 40.  Catching bats (on the picture Minka Kocks and Joris Verhees) © Jan Buys 
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Mist netting locations habitats 
 

  
Figure 42.  M05JV1 Small water pool along forest edge. 
© Joris Verhees 

Figure 43. M01JV1 Forest lane, mainly coniferous forest. 
 © Jan Buys 

Figure 41. M31JV1 Above Janina river. © Jan Buys. 

Figure 44. M04JV1 Batotići Beech forest. © Jan Buys 

Figure 40. M30JV1 Above Janina river and the swimming 
pool. © Jan Buys 

Figure 45. One of the caves checked for roosting bats. 
© Carola van den Tempel 

Figure 42. M05JV1 Small water pool along forest edge. 
 © Jan Buys 
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Figure 46.  M05CT1 Net from bridge to water in valley. 
© Mark Hows 

Figure 47. M06MH1 Open area along and over Janina. 
© Mark Hows 

Figure 48. M08CT1 River bridge. © Mark Hows 

Figure 49.  M07MH1 Open area at small road & bridge. 
© Mark Hows 

Figure 50.  M03JV1 Forest creek, orchard, forest edge. 
© Mark Hows 
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Summary and results 
 

Inspection of caves and other potential roosts 
 
The inspections yielded nine roosts (fig 51) of Rhinolophus hipposideros, mostly 1 or 2 individuals per roost. 
In two roosts, groups of 25 and 40 specimens were present. 
 
It is advisable to communicate the importance of such shelters for the bat in the region. For the 
biodiversity and particularly for the bat populations, it is important that, before renovating buildings, 
they are checked thoroughly for the presence of protected species. If present, they must be considered 
in the planning of the renovation works.  
 
Bats do also roost in trees. We did not inspect these because this is far more difficult and requires special 
equipment. As we recorded or caught tree-dwelling bats like the Nyctalus species and Myotis bechsteinii, it 
is obvious bat roosts in trees are present in the area. 
 

 

 
  
Figure 51.  Roosts of Rhinolophus hipposideros. 
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Bat-detector and bat-logger 
 
The acoustic surveys yielded observations of 12 species and of 6 cryptic groups of species, which could not 
be distinguished at the species level. Table 6 gives an overview. 
 
Table 6. Results acoustic surveys 
A. Bat loggers (see table 4 and figure 38 for location numbers) 

Species                                                   Location  1 2 3 4 5 6 7 Total 

Barbastella barbastellus 
 

+ + + + + 
 

5 

Eptesicus serotinus 
     

+ + 2 

Hypsugo savii + 
      

1 

Myotis alcathoe 
   

+ 
 

+ 
 

2 

Myotis blythii / myotis  
    

+ + 
 

2 

Myotis daubentonii 
 

+ + 
 

+ 
 

+ 4 

Myotis emarginatus 
      

+ 1 

Myotis mystacinus 
    

+ 
 

+ 2 

Nyctalus leisleri 
   

+ 
 

+ + 3 

Nyctalus noctula 
    

+ 
  

1 

Pipistrellus kuhlii / nathusii + 
    

+ + 3 

Pipistrellus pipistrellus + 
   

+ + + 4 

Pipistrellus pygmaeus 
     

+ 
 

1 

Plecotus auritus 
    

+ 
  

1 

Plecotus spec. 
     

+ 
 

1 

Rhinolophus hipposideros 
   

+ 
   

1 

Rhinolophus hipposideros/mehely/euryale 
   

+ 
   

1 

 
B. Bat detector (see figure 39 for the locations). 

Species                      Date 30-jul 31-jul 1-aug 4-aug 5-aug 6-aug 8-aug 

Eptesicus serotinus 
  

+ 
 

+ 
 

+ 

Hypsugo savii + 
      

Myotis daubentonii + 
      

Myotis mystacinus/brandtii 
   

+ 
   

Myotis spec. 
      

+ 

Nyctalus leisleri 
   

+ 
 

+ 
 

Nyctalus noctula 
    

+ 
  

Pipistrellus kuhlii / nathusii 
     

+ 
 

Pipistrellus pipistrellus + + + + + + + 

Pipistrellus pygmaeus 
   

+ + 
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Catching bats with nets 
 
The netting yielded captures of 46 bats of 15 species. Table 7 gives an overview. Pipistrellus pipistrellus was 
caught most, followed in numbers by P. pygmaeus, Myotis alcathoe, M. brandtii and M. mystacinus. As 
elaborated in the next chapter the identification of M. alcathoe and M. brandtii is confirmed by DNA 
analysis. As we caught post-lactating females, males and yearlings, it is obvious these species are 
reproducing in the area. 
 
Table 7.  Results of netting bats. Number of specimens caught per location (see table 5 and figure 39). 

Species                          Location 1 2 3 4 5 6 7 8 9 10 11 Total 

Eptesicus serotinus 
       

1 
   

1 

Myotis alcathoe 
    

3 
 

1 
 

1 1 
 

6 

Myotis bechsteinii 
   

1 
 

1 
 

1 
   

3 

Myotis blythii 
    

1 
      

1 

Myotis brandtii 
    

3 
   

1 
  

4 

Myotis emarginatus 
 

1 
       

1 
 

2 

Myotis mystacinus 
    

1 
  

1 3 
  

5 

Myotis nattereri 
   

1 
       

1 

No bat + 
 

+ 
        

 

Nyctalus leisleri 
         

3 
 

3 

Pipistrellus pipistrellus 
    

2 
   

5 
 

1 8 

Pipistrellus pygmaeus 
    

1 
   

4 
 

1 6 

Plecotus auritus 
       

1 
   

1 

Rhinolophus ferrumequinum 
   

1 
       

1 

Rhinolophus hipposideros 
   

2 
       

2 

Vespertilio murinus 
        

1 1 
 

2 

Total  1  5 11 1 1 4 15 6 2 46 

 
 
In conclusion, it can be stated that in the region of Čajniče at least 18 species and 4 cryptic groups of species 
of bats occur. The exact locations of the registered species of the bats are presented in the Appendix: 
Locations of the documented species. The observation of Myotis alcathoe is the second for Bosnia and 
Herzegovina and the first confirmed by DNA analysis.  
The number of species and the finding of species like Myotis bechsteinii indicate a good habitat quality, 
which underlines the importance of good nature management in this area. 
Considering the limited period and effort of the survey it is very well possible that more species occur in the 
region. 
 
All species of recorded bats are included in Annex IV and six of them in Annex II of the EU Habitats 
Directive and the Bern Convention. That means that the countries where they occur are responsible to 
maintain the good status of their habitats.  
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DNA-collection and analysis                     
Joris Verhees 

The increasingly easy application of DNA-techniques has recently resulted in the discovery of several new 
(sub)species in bats. For example, a completely new European species that is part of the Myotis mystacinus 
morphogroup was discovered in 2001: the Alcathoe Whiskered Bat (Myotis alcathoe) (Von Helversen et al. 
2001). Even more recently, a molecular study revealed two new European cryptic species in the Myotis 
nattereri-complex (Juste et al. 2019). Some European bat species that are part of “cryptic” species-
complexes can widely occur in Europe.  This especially applies for species rich regions, mainly in Southern-
Europe, such as the Mediterranean basin or the Balkan Peninsula.  

In the Balkan Peninsula, in terms of mammalian fauna one of the most biodiverse hotspots in Europe (Terry 
& Temple 2007), cryptic bat species-complexes may include several (sub)species (Dietz et al. 2009). In 
Bosnia and Herzegovina, multiple species that are part of thecryptic Myotis mystacinus morphogroup are 
present (Dietz & Kiefer 2016). This morphogroup is currently consisting of at least five species, including 
Brand’ts Bat (Myotis brandtii), Whiskered Bat (Myotis mystacinus), Alcathoe Whiskered Bat (Myotis 
alcathoe), Steppe Whiskered Bat (Myotis davidii) and Myotis hyrcanicus (Benda et al. 2015)  ).  
 
 
In Bosnia and Herzegovina, the cryptic Myotis mystacinus morphogroup includes at least four species. This 
makes identification based on morphological characteristics difficult (Dietz et al. 2009). Recently, more 
available knowledge about e.g., the Alcathoe Whiskered Bat, part of this morphogroup, resulted in the 
possibility to often certainly identify this previously considered cryptic species based on morphological 
characteristics. However, Çoraman et al. 2020 showed that species identification of M. mystacinus and M. 
davidii, especially in the area where both (possibly) occur, is not possible based on morphological 
characteristics and not even solely based on mitochondrial DNA-techniques. Therefore, bats that are part 
of the Myotis mystacinus morphogroup were tissue sampled, presuming the availability of techniques for 
analysis of mitochondrial DNA. 

DNA samples of bats were taken using two methods:  
1) Tissue sample, taken from the uropatagium; 
2) Buccal swab. 

In total, 16 tissue sample punches were taken with a sterilised biopsy punch (3 mm) from the uropatagium 
(tail membrane), since this regenerates quickly (Faure et al. 2009). The samples were taken in the centre of 
a cell to prevent any damage to veins. After taking the samples, they were preserved in an Eppendorf-tube 
filled with ethanol (70%). Samples were marked with a unique code. DNA samples were gathered in a sealed 
bag and stored in a fridge (7°C) until extraction.  

A buccal swab was taken by using a small cotton swab. After enough saliva was collected, approximately 
after one minute of sampling, the cotton swab was cut in half and stored in an Eppendorf-tube filled with 
ethanol (70%). Samples were marked with a unique code. DNA samples were stored in a sealed bag and 
kept in a fridge (7 °C) until extraction. 

DNA extraction took place in February 2020. Datura Molecular Solutions BV (The Netherlands) performed 
the analysis by qPCR-sequencing using a COI primer set pair SFF_145f/SFF_351r (Walker et al. 2016).  
Extraction of two samples took place to ensure correct identification; one predetermined Alcathoe 
Whiskered Bat female and one predetermined Brandt’s Bat female.  
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Summary and results 

In this study, samples were collected by taking tissue samples from the uropatagium and by the use of 
buccal swabs. Two samples were offered for analysis, concerning one predetermined Myotis alcathoe 
female and one Myotis brandtii female. From both samples, DNA was extracted successfully. qPCR-
sequencing with a COI primer set pair resulted in a 202 base pair product.  
DNA-analysis confirmed correct species identification (98% similarity for Alcathoe Whiskered Bat and 100% 
similarity for Brandt’s Bat) (Table 8). 
 
Table 8.  Two samples were offered for DNA-analysis and confirmed correct species identification. 

Nr. Date Loc. 
code 

Coordinates Type 
samples* 

Field identification DNA 
validation  

Scientific name English name Sex 
 

1 03.08.2019 M03JV1 43.562, 19.075 1 & 2 Myotis alcathoe Alcathoe 
Whiskered Bat  

 ♀ confirmed 

2 03.08.2019 M03JV1 43.562, 19.075 1 & 2 Myotis brandtii Brandt’s Bat   ♀ confirmed 

*Type samples: 1 - wing punch, 2 - buccal swab. 

The Alcathoe Whiskered Bat was previously found once in Bosnia and Herzegovina, in 2018 near Sarajevo 
(Babić et al. 2018). About 40 km south-west of the study site, one M. alcathoe record is known from 
Montenegro (Benda 2012).  

The Brandt’s Bat was found resident for the first time in Bosnia and Herzegovina in 2007, in a cave near 
Sarajevo (Mulaomerović 2013). Hereafter, a second and third record in Bosnia and Herzegovina were 
documented from the same region (Presetnik et al. 2017). Due to lack of additional data, M. brandtii 
distribution in parts of south-eastern Europe, including BiH, is unclear (Dietz et al. 2009). However, Dietz & 
Kiefer (2016) describe its fragmented occurrence in surroundings of the study site. It is assumed that 
distribution of M. brandtii in the Balkans is limited to mountainous areas (Dietz & Kiefer 2016). 

Capture of both species with additional molecular confirmation is valuable because their distribution in the 
Balkans is unclear (Dietz et al. 2009).  
The obtained sequences of the Alcathoe Whiskered Brandt’s Bat will be deposited in GenBank under 
accession numbers MT946701 and MT946702, respectively (Verhees et al. in prep.). 
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LARGE MAMMALS 
Jeffrey Peereboom 
 
A camera trap is a device that makes recordings of videos or photographs of wildlife. In essence, every 
camera trap works similarly: they react to movement and temperature difference in the field of view. 
Originally designed for big game, they are also used for smaller mammals and bird research. Several 
advantages of camera trapping include: a) it is a non-invasive method to observe and monitor wildlife, b) it 
is an effective method for monitoring natural behaviour of wildlife, c) they’re active for 24/7, d) they can 
be deployed on a large scale for long periods and e) they significantly reduce the amount of labour that 
otherwise would be required to achieve similar results with the use of people in the field.  
 

Method  
During the mammal study camp in Čajniče, we used cameras 
with and without lure/bait.  A new version of a wildlife camera 
was used, called Bush Bandit. The Bush Bandit is a recently 
developed device targeting small mustelids (weasel, stoat and 
polecat), which usually are difficult to see and identify on camera 
images, due to their fast and rapid movements. The Bush Bandit 
consists of a large tube, which is partially cut at a 45 degrees 
angle. Inside the tube, a plank is mounted on which a camera and 
a tin can with fish, are fixed. A hole is punctured in the tin can to 
spread the smell and lure nearby wildlife. A curious mustelid 
would try to find the source of the odour and check inside the 
Bush Bandit. Its face or entire body will be recorded by the 
camera trap, making the identification of the species easier. The 
Bush Bandit is also very effective for numerous mice, shrew and 
vole species, hedgehogs and can also attract other mustelids and 
carnivore species.  
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 53. Camera locations.   

Figure 52. The Bush Bandit consists of a 
short PVC tube with a window with the 
camera with conversion lens screwed 35cm 
away from the lure (can of sardines).  
© Matthijs Smaal 
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Results 
 
Table 9. Mammal species caught by wildlife cameras per location. (Bold: Bush Bandits. Asterisk: camera with lure)  

N Loc. code Location name Latitude Longitude N of 
days 

N of 
spec Species 

1 C31BS2 First upper  43.325270 19.5880 6 0 - 

2 C31JK1 First Upper 43.325270 19.5880 6 2 Red Fox, Roe Deer 

3 C31JP1 First upper  43.325905 19.51683 6 0 - 

4 C31JP2 First upper  43.324768 19.5482 6 0 - 

5* C31JP3* First upper  43.324725 19.5319 3 1 Wood Mouse 

6* C01BS1* Meadow 43.332940 19.44310 7 0 - 
7 C01JK1 Badger burrow 43.333080 19.45210 8 2 Wood Mouse, Badger 
8 C01JP1* Čajniče - down 43.332540 19.43250 7 1 Stone Marten 
9 C01JP2 River-up 43.332504 19.44372 8 0 - 
10 C01JP3 Meadow 43.332790 19.44040 7 1 Roe Deer 
11 C01JP4 River-up 43.333071 19.45090 8 1 Roe Deer 
12 C01JP5 River-up 43.333070 19.45180 8 1 Red Fox 
13* C02BS1* Trojan 43.314623 19.33720 6 1 Wood Mouse 

14 C02JK1 Trojan 43.314330 19.34250 6 0 - 

15 C02JP1 Trojan 43.314330 19.35340 6 0 - 

16 C02JP2 Trojan 43.314930 19.33790 6 1 Red Fox 

17* C02SG1* Trojan 43.314240 19.35600 6 1 Wood Mouse 

18 C02SG2 Trojan 43.314482 19.33997 6 0 - 
19* C03JP1* Second Trojan 43.314655 19.33916 5 2 Wood Mouse, shrew spec 
20 C03JP2 River down 43.334190 19.42720 6 1 Stone Marten 
21 C03JP3 River-down 43.334390 19.42650 6 1 Red Fox, 
22* C04BS1* Camp (beech) 43.34940 19.2810 2 2 Wood Mouse, w-b hedgehog 
23 C04BS2* Camp (beech) 43.335920 19.2640 2 1 Roe Deer 
24* C05EP1* Brezovice 43.33474 19.05206 3 0 - 
25* C05SM1* Brezovice 43.33458 19.05071 3 0 - 

26* C06JK1* River-down 43.332540 19.43830 3 1 Stone Marten 

27 C06JK2 Second grave 43.33901 19.4917 3 3 Badger, Stone Marten, Red Fox, 

28 C06JP1 2nd forest path 43.33559 19.4827 3 1 Badger 

29 C06JP2 2nd forest path 43.33267 19.4442 3 0 - 

30 C06JP3 2nd forest path 43.325844 19.4059 3 1 Roe Deer 
31 C07JK1 Orchard 43.334471 19.42985 2 1 Edible Dormouse 
32* C07JK2* Orchard 43.334457 19.42883 2 0 - 
33* C31DW1* Near L31NN1 43.555965 19.11498 4 2 Red Fox, Red Squirrel 
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During the camp, a total of 24 camera traps, including Bush Bandits (in bold), have been placed in 32 
locations for about 162 trapping nights. The cameras were left for between 2 and 3 days per location, then 
moved to a new one, enabling the sampling of more areas with a variety of habitats.  
Camera traps (the cameras on the locations with asterisk are those with lure) were deployed at different 
points of interest such as trails used by mammals near water and food, tracks/scat, latrines and possible 
burrows. With certainty, seven mammal species were recorded (table 10). 
 
Table 10. Mammal species recorded with camera traps in Čajniče. 

Scientific name English name Seen on N of the locations 

Martes foina stone/beech marten 4 

Meles meles badger 3 

Erinaceus roumanicus northern white-breasted hedgehog 1 

Vulpes vulpes red fox 6 

Capreolus capreolus roe deer 5 

Glis glis edible dormouse 1 

Soricidae sp. shrew  1 

Apodemus spp. wood/yellow-necked mouse 6 

Sciurus vulgaris  red squirrel 1 

 
The Bush Bandits mainly lured wood/yellow-necked mice (Apodemus spp) and white-breasted hedgehogs 
(Erinaceus roumanicus). One camera recorded stone marten (Martes foina) multiple times. Camera trap B5 
(Loc code:C04BS2) was specifically placed to lure the edible dormouse, and with success. Camera trap CJ3 
(Loc code: C31JK1) had the most results at paths/tracks, with recordings of red fox, stone marten and 
badger. Unfortunately, the quality of some of the images was insufficient to determine all species recorded. 
The camera traps specifically aimed at the river gained the fewest results, recording only one red fox and 
one stone marten. From this short research period, it could be concluded that the use of bait helped gain 
more results. And although a decent number of species has been recorded, the findings of tracks (scat) of 
wolves and brown bear (scratch marks) indicates that more mammal species are present in the area. Some 
species, like lynx, patrol parts of their territory once every couple of weeks. It is possible that, due to the 
short deployment time of the camera traps, recording of such species have been missed. It is therefore 
recommended to continue camera trapping in the area for an extended period of time to obtain more 
information on large mammal species and their habitat use.  
 

  Figure 55. Badger (Meles meles). Figure 54. Stone/Beech Marten (Martes foina). 
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OTHER TAXONOMIC GROUPS  
Joris Verhees, Svetlana Miteva 
 
The area of Čajniče is diverse and interspersed with both coniferous and deciduous forests, extensive 
pastures, valleys and some small streams. Cicelj Nature Park is a natural area adjacent to the town of 
Čajniče. Since 2011, Cicelj is recognized as a Natural Park because of its special geological configuration, 
that resulted in the exceptional floristic diversity (Brujic et al. 2011). Actually, the area consists of three 
nature-landscape reserves: one geo-botanical, one with forests and one with coniferous trees on 
exceptionally steep terrain. Mount Cicelj is the highest peak in the Nature Park and has an altitude of 1,433 
meters above sea level.  
The total species diversity of the area is high. During the Mammal Study Camp, the participants aimed to 
document species from any taxa that could be identified. Subsequently, documented species other than 
mammals are listed.  

Birds 
 
During the camp, birds were not very active due to the ended breeding season. In total, we documented 48 
bird species. 
 
Table 11. In total 48 species of birds were registered during the summer camp.   
 

 English name Scientific name 
1 Common swift Apus apus 
2 Common wood pigeon Columba palumbus 
3 Eurasian woodcock Scolopax rusticola 
4 European honey buzzard Pernis apivorus 
5 Common buzzard Buteo buteo 
6 Eurasian scops owl Otus scops 
7 Tawny owl Strix aluco 
8 Lesser spotted woodpecker Dryobates minor 
9 Greater spotted woodpecker Dendrocopus major 
10 White-backed woodpecker Dendrocopus leucotos 
11 Black woodpecker Dryocopus martius 
12 European green woodpecker Picus viridis 
13 Common kestrel Falco tinnunculus 
14 Eurasian hobby Falco subbuteo 
15 Red-backed shrike Lanius collurio 
16 Eurasian golden oriole Oriolus oriolus 
17 Eurasian jay Garrulus glandarius 
18 Eurasian magpie Pica pica 
19 Spotted nutcracker Nucifraga caryocatactes 
20 Hooded crow Corvus cornix 
21 Northern raven Corvus corax 
22 European crested tit Lophophanes cristatus 
23 Sombre tit Poecile lugubris 
24 Willow tit Poecile montanus 
25 Eurasian blue tit Cyanistes caeruleus 
26 Common tit Parus major 
27 Barn swallow Hirundo rustica 
28 Common house martin Delichon urbicum 
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29 Long-tailed tit Aegithalos caudatus 
30 Eurasian blackcap Sylvia atricapilla 
31 Goldcrest Regulus regulus 
32 Eurasian wren Troglodytes troglodytes 
33 Eurasian nuthatch Sitta europaea 
34 Common blackbird Turdus merula 
35 Mistle thrush Turdus viscivorus 
36 Song thrush Turdus philomelos 
37 European robin Erithacus rubecula 
38 Black redstart Phoenicurus ochruros 
39 Common redstart Phoenicurus phoenicurus 
40 White-throated dipper Cinclus cinclus 
41 House sparrow Passer domesticus 
42 Grey wagtail Motacilla cinerea 
43 White wagtail Motacilla alba 
44 Common chaffinch Fringilla coelebs 
45 Hawfinch Coccothraustes coccothraustes 
46 Eurasian bullfinch Pyrhulla pyrhulla 
47 Red crossbill Loxia curvirostra 
48 Yellowhammer Emberiza citrinella 

 
 
 
 
 

Figure 56. Woodcock (Scolopax rusticola) - observed at night during the checks of the live traps. © Joris Verhees 
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Amphibians 
 
In Europe, there are 50 species of frogs and toads and 35 species of newts and salamanders. Two-thirds of 
these 85 amphibian species are endemic to Europe.   
During the camp in Čajniče, at least 6 amphibian species were seen. The presence of water was quite scarce 
in the area of Čajniče, and therefore not that many amphibians were encountered. Most of the amphibians 
were present in small ponds or artificial small water reserves for cattle. In these places, amphibians as 
yellow-bellied toad (Bombina variegata) was found, as well as alpine newt (Ichtyosaura alpestris). In one 
small, stream-fed pool, several larvae of the fire salamander (Salamandra salamandra) were found. In 
streams, many common frogs (Rana temporaria) could be found. Also, one Greek stream frog (Rana graeca) 
was seen in an oxygen-rich fast-flowing stream.  
 
Table 12. The amphibians registered during the summer camp. 

 
English name Scientific name 

1 Alpine newt Ichtyosaura alpestris 

2 Common frog Rana temporaria 

3 Common toad Bufo bufo 

4 Fire salamander Salamandra salamandra 

5 Greek stream frog Rana graeca 

6 Yellow-bellied toad Bombina variegata 

  

The Yellow-bellied toad (Bombina variegata) is restricted to south and central Europe and is included in 
the Annex II and IV of the EU Habitats Directive. This species occurs in many types of wetlands and uses 
for breeding small ponds in the vicinity of forests, with no fish, which would eat its eggs. This toad has a 
declining population trend, and maintaining its habitats is vital for the preservation of the species in Europe.  
 
 
 
 

Figure 57. At many places in the region, in the small temporary ponds and water pools often Yellow-bellied toads (Bombina 
variegata) were found. © Joris Verhees. 
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Reptiles  
 
During the camp, at least 8 reptile species were seen. In many places, common wall lizards (Podarcis 
muralis) and eastern green lizards (Lacerta viridis) were seen. Snakes were less often seen. The most 
common of them was the European grass snake (Natrix natrix). Worth mentioning is the nose horned viper 
(Vipera ammodytes) (figure 58) that was caught in one of the live traps.  
 
Table 13. The reptiles registered during the summer camp. 

 
English name Scientific name 

1 Slow worm Anguis fragilis 

2 Northern viper Vipera berus 

3 Smooth snake Coronella austriaca 

4 Horned viper Vipera ammodytes 

5 European grass snake Natrix natrix 

6 Common wall lizard Podarcis muralis 

7 Common lizard Zootoca vivipara 

8 Eastern green lizard Lacerta viridis 

  

Figure 58. A nose horned viper (Vipera ammodytes) that was caught in a mouse trap. © Joris Verhees 
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Butterflies 
 
During the camp, at least 46 butterfly species were identified. The meadows around Čajniče were full of 
flowers and herbaceous species. The very sunny weather conditions during the camp contributed to the 
identification of many butterfly species, but if studied thoroughly probably more species would have been 
documented. 
 
Table 14. The butterflies and moths registered during the summer camp. 

 
English name Scientific name 

1 Clouded yellow Colias crocea 

2 Comma Polygonia c-album 

3 Common blue Polyommatus icarus 

4 Common brimstone Gonepteryx rhamni 

5 Common glider Neptis sappho 

6 Dark green fritillary Argynnis aglaja 

7 High brown fritillary Argynnis adippe 

8 Idas blue Plebejus idas 

9 Large skipper Ochlodes sylvanus 

10 Large white Pieris brassicae 

11 Lesser purple emperor Apatura ilia 

12 Map butterfly Araschnia levana 

13 Marbled white Melanargia galathea 

14 Meadow brown Maniola jurtina 

15 Painted lady Vanessa cardui 

16 Pale clouded yellow Colias hyale 

17 Peacock Aglais io 

18 Pearly heath Coenonympha arcania 

19 Purple emperor Apatura iris 

20 Red admiral Vanessa atalanta 

21 Ringlet Aphantopus hyperantus 

22 Scarce copper Lycaena virgaureae 

23 Scarce swallowtail Iphiclides podalirius 

24 Silver-studded blue Plebejus argus 

25 Silver-washed fritillary Argynnis paphia 

26 Small blue Cupido minimus 

27 Small tortoiseshell Aglais urticae 

28 Small white Pieris rapae 

29 Southern comma Polygonia egea 

30 Speckled wood Pararge aegeria 

31 Dryad Minois dryas 

32 Great banded grayling Brintesia circe 
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33 Violet fritillary Boloria dia 

34 White admiral Limentitis camilla 

35 Wood white Leptidea sinapis 

36 Iolas Blue Iolana iolas 

37 Amanda's Blue Polyommatus amandus 

38 Dusky Meadow Brown Hyponephele lycaon 

39 Brown Argus Aricia agestis 

40 Scotch Argus Erebia aethiops 

41 Queen of Spain Fritillary Issoria lathonia 

42 Mallow Skipper Carcharodus alceae 

43 Small Heath Coenonympha pamphilus 

44 Silver Spotted Skipper Epargyreus clarus 

45 Dingy Skipper Erynnis tages 

46 Woodland grayling Hipparchia fagi 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 Figure 59. Meleanger's Blue (Meleangrea daphnis).  © Mark Hows 
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Other invertebrates 
 
During the fieldwork on mammals, also other species seen and registered. Besides the already mentioned 
butterflies, a total of 40 other invertebrate species were recorded. Groups included are dragonflies (4), 
moths (29), locusts and crickets (16), beetles (16), spiders (6) and other invertebrates.  It must be noted 
that the complete lists of the representatives of these taxa will be much longer because the focus of the 
summer camp was on mammals, not on invertebrates.  
 

Dragonflies (Odonata) 
 
Table 15. The dragonflies registered during the summer camp. 
  

English name Scientific name 

1 Beautiful demoiselles Calopteryx virgo 

2 Sombre or Two-toothed goldenring Cordulegaster bidentata 

3 Southern hawker Aeshna cyanea 

4 Red Veined Darter Sympetrum fonscolombii 

 
 
 

  

Figure 60. Sombre or Two-toothed goldenring (Cordulegaster bidentate). © Mark Hows 
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Moths 
 
No inventories took place specifically focussing on moths. The listed (non-exhaustive list) species concern 
moth species that were documented during daily surveys in meadows in the vicinity of Čajniče.  
 
Table 16. The moths registered during the summer camp. 

   English name Scientific name 

1 Pebble hook-tip Drepana falcataria 

2 Buff arches Habrosyne pyritoides 

3 Peach blossom Thyatira blatis 

4 Tissue Triphosa dibutata 

5 Jersey tiger Euplagia quadripunctaria 

6 Nine-spotted Amata phegea 

7 Shaded broad bar Scotopteryx chenopodiata 

8 Lace border Scopula ornata 

9 Bright-line brown-eye Lacanobia oleracea 

10 Common carpet Epirrhoe alternata 

11 Hummingbird hawk-moth Macroglossum stellaratum 

12 Grey dagger Acronicta psi 

13 Dew moth Setina irrorella 

14 Privet-hawk moth Sphinx ligustri 

15 
 

Pyrausta aurata 

16   Agonopterix arenella 

17 Bright Wave Idaea ochrata 

18 Convolvulus Hawkmoth Agrius convolvuli 

19 Purple Cloud Actinotia polyodon 

20 The Handmaid Dysauxes ancilla 

21 
 

Oncocera semirubella 

22 Jersey Mocha Cyclophora ruficiliaria 

23 Dingy Shell Euchoeca nebulata 

24 Scorched Carpet Ligdia adustata 

25 Hemp Agrimony Plume Adaina microdactyla 

26 Four Spotted Footman Lithosia quadra 

27 Straw Dot Rivula sericealis 

28 Blood Vein Timandra comae 

29 Snout Hypena proboscidalis 

 
Like all living organisms, the moths have a role in the proper functioning of the ecosystems. The moths are 
important pollinators but they are also vital food resource for other species, like the bats. 
 
One of the documented moth species is the Jersey tiger (Euplagia quadripunctaria) - a day-flying moth, 
that is listed in Annex II and IV of EU Habitats Directive.  
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Crayfish  
 
At one site, the crayfish (Austropotamobius torrentium) was documented. It occurs in well preserved, 
streams with clear water, low eutrophication, and high oxygen levels. According to Füreder et al. 2010, this 
species is very threatened by invasive non-native species such as the Signal Crayfish (Pacifastacus 
leniusculus), Spiny-cheek Crayfish (Orconectes limosus), and by the crayfish plague (Aphanomyces astaci). 
Habitat loss and degradation are also important threats, as they are for any other species, thus protecting 
and maintaining its habitats in good condition are of crucial importance. Like all European crayfish, this 
species is very sensitive to changes in its habitat caused by pollution, agriculture, sedimentation, 
eutrophication, damming, water abstraction, and channelization. According to IUCN, its population trend is 
significantly declining in most of the countries from which it is known. However, good data on the decline 
rate is not available. 
This species is listed in the Annex II of the EU Habitats Directive and in Appendix III of the Bern Convention 
and protecting its habitat is of vital importance for its European population. 
 
 
 
 
 

Figure 61. Stone crayfish (Austropotamobius torrentium) © Mark Hows 
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Locusts and crickets (Orthoptera) 
 
Locusts and grasshoppers are an essential to grassland ecosystems and they have important functions for 
the ecosystems they inhabit. Latchininsky et al (2011) writes that “these insects are abundant in natural 
and anthropogenic habitats such as rangelands, wetlands, agricultural fields, lawns, etc.). They stimulate 
plant growth, participate in nutrient cycling, and play important roles in food chains. Some grasshopper 
species are proposed as ecological indicators of ecosystem qualities and efficacy of ecological networks. On 
the other hand, when their populations grow into large numbers, they are among the most devastating 
enemies of agriculture.” Although there is a lot of research conducted due to the vast economic impact, 
many questions remain. The only certainty is that these population explosions are related to the status of 
the multitrophic relations and various abiotic factors, which only means we should be very careful at how 
we use and change the environment as a whole.  
 
Table 17. The orthoptera species registered during the summer camp. 

  English name Scientific name 

1 Wart-biter Decticus verrucivorus 

2 Dark-bush cricket Pholidoptera griseoaptera 

3 Schmidt's Marbled Bush cricket Eupholidoptera schmidti 

4 - Odontopodisma cf. decipiens 

5 Small Gold Grasshopper  Euthystira brachyptera 

6 Green Dark Bush-cricket Pholidoptera frivalszkyi 

7 Foothill Mountain Grasshopper Micropodisma salamandra 

8 Graceful Bush cricket Pachytrachis cf. gracilis 

9 Neglected Cave cricket Troglophilus cf. neglectus 

10 Bellied Bright Bush cricket Poecilimon thoracicus 

11 Striped Bush Cricket  Leptophyes albovittata 

12 Grey Bush Cricket Platycleis albopunctata 

13 Great Green Bush Cricket Tettigonia viridissima 

14 Field Cricket Gryllus campestris 

15 Blue Winged Grasshopper Oedipoda caerulescens 

16 Balkan Pincer grasshopper Paracaloptenus caloptenoides 

 
 
 
 

	
	
	
	
	
	
	
	
	
	 Figure 62. Dark bush cricket (Pholiodoptera griseoaptera). © Mark Hows 
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The fascinating European mantis or Praying mantis (Mantis religiosa) was also seen. It is a great unforgiving, 
ruthless but elegant hunter. It is well known that the females eat the male after or even during copulation 
and the copulation can continue despite the male missing its head.  The offspring have a higher chance of 
survival due to the female having increased nutrients from its mate. The males only live 7-8 days and usually 
copulate once. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
  

Figure 63. Praying mantis (Mantis religiosa). © Mark Hows 
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Scorpions (Scorpiones) 
 
Europe hosts a surprisingly high diversity of scorpions. More than 76 valid species, some of which are 
species groups, which makes their identification a real challenge. Thanks to the development of DNA 
methods, there are many changes in the taxonomy of the scorpions. The species documented (Fig.63) is 
most probably Alpiscorpius spp. recorded from the Balkans (Bosnia & Herzegovina, Bulgaria, Croatia, 
Kosovo, Montenegro, North Macedonia, Serbia), formerly listed under the name Euscorpius gamma or E. 
mingrelicus, which are “currently unrevised and unassigned” (Kovařík et al. 2019). That means that there 
might be several new, hidden species in the old species names and more information and research is 
needed to state who is who.  
It is important to be aware that the venom of all the scorpions in Europe is very weak, and they are 
practically harmless. Their sting would be less painful than a bee sting.  
The scorpions are important participants in healthy ecosystems, responsible for regulating the abundance 
of insect’s populations.  
 
 

 
 

 
Beetles (Coleoptera) 
 
Baines (2001) writes that “the beetles are nearly 240 million years on Earth (Evans & Bellamy 1996) and 
represent a fifth of all living organisms. There are over 350,000 species of beetles in the world, 20,000 of 
which occur in Europe.” The beetles are very interesting and diverse in body size, form, life cycles, and 
ecological functions and interactions. They can be plant feeders, scavengers, predators and parasites, and 
can be found in habitats from the Polar Regions to the equator. Some beetles are serious pests, like the 
bark beetles that can cause great harm to trees and crops. Still, they all play important roles in recycling 
organic matter, which contributes to soil fertility. This great diversity makes beetles a key component in the 
workings of the ecosystems. They are particularly important for forest ecosystems.  
There will be many species of beetles in the region of Čajniče, and they should be studied separately. We 
have a very short list of the few species we saw during our main survey target – the mammals. 

Figure 64. Alpiscorpius spp. recorded from the Balkans. © Mark Hows 
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Table 18. The beetles registered during the summer camp. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

One of the symbols of a rich biodiversity associated with old (beech) forests and dead wood is the Rosalia 
longicorn or Alpine longhorn beetle (Rosalia alpina). It is a threatened species, listed in the IUCN Red list 
with Vulnerable status, and therefore also a protected species.  
 
The Alpine longhorn beetle (Rosalia alpina) is listed in Annexes II and IV of the EU Habitats Directive 
(Council Directive 92/43/EEC of 21 May 1992 on the conservation of natural habitats and of wild fauna 
and flora), which means that the countries where it occurs have to ensure its habitat is maintained in a 
favourable state. The distribution of this species is overlapping with the distribution of the beech forests 
(Fagus sylvatica and F. orientalis) in Southern Europe. It is also known that it is highly sensitive to habitat 
fragmentation. Therefore, the 
preservation of the forests around 
Čajniče and the Nature Park Cicelj 
representing a typical habitat in a very 
good condition is of utmost 
importance for the preservation of 
the species in Europe.  

  

  English name Scientific name 

1 - Carabus gigas 

2 Tanner beetle Prionus coriarius 

3 Red-brown longhorn beetle Stictoleptura rubra 

4 East European firefly Luciola mingrelica 

5 Stag beetle Lucanus cervus 

6 Rosalia longicorn Rosalia longicorni 

7 - Morimus funereus 

8 Violet Ground Beetle Carabus violaceus 

9 Dead Nettle Leaf Beetle Chrysolina fastuosa 

10 Spring Dor Beetle Trypocopris vernalis 

11 Alpine longhorn beetle Rosalia alpina 

12 
 

Trichodes apiarius 

13 Four Spotted Nephus Nephus quadrimaculatus 

14 Schmidt's Scymnus Scymnus schmidt 

15 Red Flanked Scymnus Scymnus Interruptus 

16 
 

Spilostethus saxatilis 

Figure 65. Alpine longhorn beetle 
(Rosalia alpina). © Mark Hows 
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Spiders (Araneae) 
 
The spiders are an extremely interesting and fascinating group of organisms. There are many species of 
spiders in Europe, and, as with the other taxa, the species richness is high in the Mediterranean region 
and decreasing to the north of Europe, because countries with wider ranges in annual mean temperature 
provide a greater breadth of niche space and so can support larger numbers of arthropod species (Entling 
et al., 2012). 
 
For the region of Čajniče, also many species of spiders might be expected. We have identified only a few as 
the spiders were not the subject of our field study work.  
 
Table 19. The spiders registered during the summer camp. 

  English name Scientific name 

1 Wasp spider Argiope bruennichi 

2 Goldenrod crab spider Misumena vatia 

3 Eurasian green crab spider Diaea dorsata 

4 Green Huntsman Micrommata virescens 

5 European Cave Spider Meta menardi 

6 
 

Euscorpius gamma 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  

Figure 66. European cave spider 
(Meta menardi) © Mark Hows 
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Appendix 1: Locations of the registered species 
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Appendix 2: Data on bat biometrics captured in Čajniče region, BiH  
 

Date Species Sex Age Mass (g) Forearm 
length (mm) 

Lat (°N) Lon (°E) Altitude 
(m.a.s.l) 

30-07-2019 No captures 
    

43°55'68.0"N 19°07'78.5"E 820 m 
31-07-2019 Myotis emarginatus ? ? ? ? 43°55'70.1"N 19°07'88.3"E 790 m 

1-08-2019 No captures 
    

43°54'74.6"N 19°08'41.1"E 1160 m 

2-08-2019 Rhinolophus ferrumequinum M Ad ? 56,7 43°55'31.9"N 19°06'96.6"E 1000 m 

2-08-2019 Rhinolophus hipposideros F Ad 6,4 40,0 43°55'31.9"N 19°06'96.6"E 1000 m 

2-08-2019 Rhinolophus hipposideros M Ad 6,8 39,9 43°55'31.9"N 19°06'96.6"E 1000 m 

2-08-2019 Myotis nattereri M Ad ? 41,7 43°55'31.9"N 19°06'96.6"E 1000 m 

2-08-2019 Myotis bechsteinii M Ad 10,0 41,5 43°55'31.9"N 19°06'96.6"E 1000 m 

3-08-2019 Myotis brandtii F Ad 8,0 36,4 43°56'17.8"N 19°07'47.5"E 750 m 

3-08-2019 Myotis brandtii M SA 8,0 35,4 43°56'17.8"N 19°07'47.5"E 750 m 

3-08-2019 Myotis brandtii M SA 8,6 35,0 43°56'17.8"N 19°07'47.5"E 750 m 

3-08-2019 Myotis alcathoe F Ad 5,0 32,3 43°56'17.8"N 19°07'47.5"E 750 m 

3-08-2019 Myotis alcathoe F Ad 6,5 32,5 43°56'17.8"N 19°07'47.5"E 750 m 

3-08-2019 Myotis alcathoe M SA 4,6 33,0 43°56'17.8"N 19°07'47.5"E 750 m 

3-08-2019 Myotis blythii M SA ? 59,3 43°56'17.8"N 19°07'47.5"E 750 m 

3-08-2019 Pipistrellus pipistrellus F PL 6,1 32,8 43°56'17.8"N 19°07'47.5"E 750 m 

3-08-2019 Pipistrellus pipistrellus F PL 6,2 33,0 43°56'17.8"N 19°07'47.5"E 750 m 

3-08-2019 Pipistrellus pygmaeus  F PL 5,8 31,2 43°56'17.8"N 19°07'47.5"E 750 m 

4-08-2019 Myotis bechsteinii F PL 10,5 44,0 43°56'83.7"N 19°03'38.5"E 1080 m 

5-08-2019 Myotis mystacinus M SA 5,0 34,6 43°55'97.0"N 19°04'42.0"E 950 m 

5-08-2019 Myotis bechsteinii F AD 11,2 41,1 43°55'97.0"N 19°04'42.0"E 950 m 

5-08-2019 Eptesicus serotinus F N 30,0 54,3 43°55'97.0"N 19°04'42.0"E 950 m 

5-08-2019 Plecotus auritus  M Ad 8,8 39,0 43°55'97.0"N 19°04'42.0"E 950 m 

5-08-2019 Myotis alcathoe M AD 3,4 31,7 43°62'57.2"N 19°03'91.1"E 530 m 
6-08-2019 Myotis brandtii M YoY 6,9 36,0 43°55'74.7"N 19°07'98.0"E 830 m 

6-08-2019 Myotis mystacinus F YoY 7,0 34,9 43°55'74.7"N 19°07'98.0"E 830 m 

6-08-2019 Myotis mystacinus F YoY 7,2 35,2 43°55'74.7"N 19°07'98.0"E 830 m 

6-08-2019 Myotis mystacinus M YoY 4,8 33,4 43°55'74.7"N 19°07'98.0"E 830 m 

6-08-2019 Myotis alcathoe M N 5,2 30,9 43°55'74.7"N 19°07'98.0"E 830 m 

6-08-2019 Vespertilio murinus M SA 17,0 43,7 43°55'74.7"N 19°07'98.0"E 830 m 

6-08-2019 Pipistrellus pipistrellus F YoY 5,6 31,8 43°55'74.7"N 19°07'98.0"E 830 m 

6-08-2019 Pipistrellus pipistrellus F YoY 4,8 32,0 43°55'74.7"N 19°07'98.0"E 830 m 

6-08-2019 Pipistrellus pipistrellus F PL 6,1 32,3 43°55'74.7"N 19°07'98.0"E 830 m 

6-08-2019 Pipistrellus pipistrellus F PL 6,8 32,0 43°55'74.7"N 19°07'98.0"E 830 m 

6-08-2019 Pipistrellus pipistrellus F PL 6,6 32,7 43°55'74.7"N 19°07'98.0"E 830 m 

6-08-2019 Pipistrellus pygmaeus  F PL 5,6 32,1 43°55'74.7"N 19°07'98.0"E 830 m 

6-08-2019 Pipistrellus pygmaeus  F PL 6,0 32,3 43°55'74.7"N 19°07'98.0"E 830 m 

6-08-2019 Pipistrellus pygmaeus  F PL 5,0 29,5 43°55'74.7"N 19°07'98.0"E 830 m 

6-08-2019 Pipistrellus pygmaeus  M SA 5,4 32,1 43°55'74.7"N 19°07'98.0"E 830 m 

7-08-2019 Myotis alcathoe F PL 6,0 32,2 43°63'06.0"N 19°04'23.0"E 540 m 

7-08-2019 Myotis emarginatus  F PL 11,6 39,2 43°63'06.0"N 19°04'23.0"E 540 m 

7-08-2019 Nyctalus leisleri  M Ad 15,2 42,2 43°63'06.0"N 19°04'23.0"E 540 m 

7-08-2019 Nyctalus leisleri  M Ad 16,8 43,4 43°63'06.0"N 19°04'23.0"E 540 m 

7-08-2019 Vespertilio murinus M SA 18,5 44,1 43°63'06.0"N 19°04'23.0"E 540 m 

8-08-2019 Pipistrellus pipistrellus M Ad 6,0 32,4 43°55'98.5"N 19°10'69.2E 920 m 

8-08-2019 Pipistrellus pygmaeus  M Ad 6,2 30,4 43°55'98.5"N 19°10'69.2E 920 m 

M = Male, F = Female, Ad = Adult, PL = Post lactating, SA = Sexually active, N = Not reproducing, YoY = Young of this year 


