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SUMMARY  by: Kees Mostert 
 

From July 26th to August 5th 2011 the Field Study Group of the Dutch Mammal Society organized a summer 
camp in Croatia. Our accommodation was located in a former school building in the village of Gornja 
Podgora, on the southern flanks of mount Biokovo in southern Dalmatia. Here a narrow strip of 
Mediterranean coast rises up to meet the stern cliffs of high and rugged mountains. The area of study 
included Biokovo Nature Park and its surroundings. The aim of the camp was to perform a survey of 
mammal species and to exchange knowledge with Croatian mammal experts. Overall, the presence of 31 
mammal species was demonstrated, listed in table 1. 108 DNA samples were collected from both dead and 
living mammals as well as from faeces. These samples may prove their value when future outcome of DNA 
analysis changes knowledge of species classification. 
 
Bats were surveyed mostly by means of mist netting in the evening. The presence of seven bat species was 
established this way. Beside the unusually high numbers of Savi's pipistrelles (Hypsugo savii) the species most 
frequently captured were Balkan long-eared bat (Plecotus kolombatovici) and Serotine (Eptesicus serotinus). 
During the daytime many abandoned old buildings, houses, churches and other shelters were visited, in 
search of maternity colonies and other types of bat roosts. This yielded several Lesser horseshoe bats 
(Rhinolophus hipposideros). Bat detectors were used to survey foraging bats, though positive identification 
was not always possible. In these cases analysis of sound recordings were used to confirm the species names 
afterwards. With this combination of methods a total of 14 bat species was found. 
 
Live traps were placed in various landscapes, but in an effort to trap two mouse species particularly, most of 
the traps were placed in rocky terrains at high altitudes. The most interesting result here was Martino´s vole 
(Dinaromys bogdanovi), of which two specimens were caught. The other target species, Western rock mouse 
(Apodemus epimelas), was not captured. Apart from Martino´s vole mainly Wood mice (Apodemus 
sylvaticus) were captured as well as some Lesser white-toothed shrews (Crocidura suaveolens) and a Garden 
dormouse (Eliomys quercinus). In the olive groves near Podgora live traps and pitfalls were employed with 
the aim to capture Pygmy white-toothed shrew (Suncus etruscus). However, only Lesser white-toothed shrews 
were caught here. Traps placed in trees yielded captures of Fat dormouse (Glis glis) - a species which was 
heard and seen in many other places too, even in the trees directly around the camp accommodation. 
 
Much effort was put into finding pellets of owls and birds of prey. This however proved to be no easy task in 
and around Biokovo. The number of raptors and owls in the area was quite small and most of them had a 
diet that consists mainly of insects and only few small mammals. In the end some inaccessible cliffs with 
Eagle owls nests were visited and at two locations some debris was collected. This produced skulls of mainly 
Fat dormice (Glis glis). Some skulls of Yellow-necked mouse (Apodemus flavicollis), Brown rat (Rattus 
norvegicus), Black rat (Rattus rattus), Garden dormouse (Eliomys quercinus) and Eastern hedgehog 
(Erinaceus roumanicus) were found as well.  
 
Camera traps were used to survey larger mammals. They were placed at nine different sites. The biggest 
surprise here was a Wildcat (Felis silvestris) which was registered by a camera trap high in the mountains. 
Furthermore Pine/Beech marten (Martes martes/foina), Fat dormouse (Glis glis), Red fox (Vulpes vulpes), 
European badger (Meles meles) and Wild boar (Sus scrofa) were recorded with the camera traps. Also a 
considerable number of casual sightings, droppings and observations of tracks was recorded. This way 11 
different mammal species were recorded throughout the area, of which 3 were not established with any other 
survey method: Alpine chamois (Rupicapra rupicapra), European hare (Lepus europaeus) and Red squirrel 
(Sciurus vulgaris). 
 
Besides to the mammals considerable attention was given to other animal groups. 89 Bird species were 
observed including European rock partridge, Red rock-thrush and Alpine chough. Furthermore observations 
of 43 butterfly species and 18 dragonfly species were recorded.  
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Erinaceus roumanicus Eastern Hedgehog    �     

Crocidura suaveolens Lesser white-toothed Shrew   �  �    

Rhinolophus hipposideros Lesser Horseshoe Bat � �     �  

Rhinolophus ferrumequinum Greater Horseshoe Bat  �       

Tadarida teniotis European Free-tailed Bat  �     �  

Eptesicus serotinus Serotine � �       

Plecotus kolombatovici Balkan Long-eared Bat �        

Nyctalus lasiopterus Greater Noctule  �       

Pipistrellus pipistrellus Common Pipistrelle  �       

Pipistrellus pygmaeus Soprano Pipistrelle  �       

Hypsugo savii Savi’s Pipistrelle � �   �    

Myotis myotis Greater Mouse-eared Bat �        

Myotis aurascens Golden Bat �        

Myotis emarginatus Geoffroy’s Bat � �       

Myotis nattereri Natterer’s Bat  �       

Myotis daubentonii Daubenton’s Bat  �       

Vulpes vulpes Red Fox      � � � 

Martes martes/foina Pine/beech Marten      �  � 

Meles meles Badger      �  � 

Felis silvestris Wildcat      �   

Sus scrofa Wild Boar      �  � 

Rupicapra rupicapra Alpine Chamois       �  

Lepus europaeus European Hare       �  

Sciurus vulgaris Red Squirrel       �  

Eliomys quercinus Garden Dormouse   � �     

Glis glis Fat Dormouse   � � � � �  

Dinaromys bogdanovi Martino’s vole   � �     

Apodemus flavicollis Yellow-necked Mouse    �     

Apodemus sylvaticus Wood Mouse   �  �  �  

Rattus norvegicus Brown Rat    � �    

Rattus rattus Black Rat    � �    
 

Table 1. Mammal species observed in Biokovo, Croatia, 2011. 
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1 INTRODUCTION by: Jeroen Willemsen 
 
 
This report presents the results of the summer camp that was organized by the Field Study Group of the 
Dutch Mammal Society (Zoogdiervereniging) from July 26th till August 5th 2011 in the Republic of Croatia. 
The aim of this summer camp was to obtain information on the presence of mammals in the “Biokovo” 
Natural Park, located in southern Dalmatia. In the area of interest little was known so far on the presence 
and abundance of mammal species. Apart from mammals, many sightings of birds, reptiles, amphibians, 
butterflies, dragonflies, grasshoppers and crickets in the area were recorded. 
 
In this report, a description of the area of study will be given in chapter 2. In chapter 3 the importance of 
collecting DNA material from mammals is stressed, and the protocol that was used to collect DNA during the 
survey in Biokovo is presented. Chapter 4 presents an overview of the bats that were recorded in Biokovo, 
and in chapter 5 the results of live trap research are discussed. Recordings of the remains of mammals, 
including the ones in owl pellets, are the subject of chapter 6. In chapter 7 the other mammal recordings are 
presented, such as sightings, camera traps and recordings of tracks. All mammal species recorded in 
Biokovo during the survey are discussed in chapter 8, where some background information is given as well, 
such as the height above sea level for the various recordings. Chapter 9 concentrates on the recordings of 
other taxonomic groups like birds, reptiles, amphibians, butterflies and dragonflies. 
 
In this report the sequence in which the mammal species are presented and discussed, is similar to the 
sequence used in a recent publication of mammals in Europe and other parts of the world: Mammals of 

Europe, North Africa and the Middle East (S. Aulagnier et. al., 2009). 
 
 

 

 

Figure 1.1.One of the churches that were inspected for the presence of bats. 

Photo: Janny Resoort 
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2 DESCRIPTION OF THE AREA OF STUDY by: Janny Resoort 
 
 
The Republic of Croatia (Republika Hrvatska) is bordered by Slovenia and Hungary to the north, Bosnia and 
Herzegovina to the south and Serbia to the east (see figure 2.2). To the west is the Adriatic Sea, with 1,185 
Croatian islands, of which only 66 are inhabited. The surface of Croatia is about 56,538 km², which is 
about the size of the Netherlands and Flanders together. The coastline of the Croatian mainland is 1,778 km 
in length. 
 
The climate of Croatia is varied. The north and east have a continental climate, but along the shore the 
climate is more Mediterranean. The Croatian landscape includes grasslands, lakes and hills in the 
continental north and northeast (Central Croatia and Slavonia, part of the Pannonian plain), wooded 
mountains (in Lika and Gorski Kotar, part of the Dinaric Alps) and a rocky coastline on the Adriatic Sea (Istria 
and Dalmatia). Croatia has eight national parks and 10 Nature Parks. In the most famous National Park - 
Plitvice Lakes - are the world famous waterfalls that are protected by UNESCO World Heritage since 1979. 
 
The area of study during the summer camp of the Field Study Group included the nature reserve of Biokovo, 
which can be found about 60 km southeast of Split. The reserve covers an area of limestone hill slopes with 
an altitude from sea level up to 1,762 meters (summit of Sveti Jure). Biokovo is designated to become part of 
Natura 2000 once Croatia has become an EU member state (the expected date of accession of Croatia to 
the European Union is July 1st, 2013). The rugged cliffs of the mountain Biokovo form a 50 km long 
continuous belt of beaches, pine forests and olive groves. 
 
The camp accommodation was situated in the old school of a village called Gornja Podgora. This village 
lies at a distance of about one kilometer from the sea, between olive groves. Gornja Podgora is situated at 
about 200 meters above sea level. For some of our activities we had to drive through various terraces 
several times each day, all the way up to the summit: very narrow roads with rocks sticking out on one side 
and a deep ravine on the other side lead to a treeless area from which we had a breathtaking view over the 
steep cliffs and the coastline. The very summit of Biokovo could only be reached by foot as the last part of 
the track was not accessible by car (see figure 2.1). 
 

Figure 2.1. View from the highest parts of Biokovo. 

Photo: Kees M
ostert 
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Figure 2.2. Map of the Biokovo area. The co-ordinates displayed on the horizontal and the vertical axis are UTM projection, zone 33 North, elipsoid 
WGS84. The location of the camp accomodation is marked with a yellow star. 
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3 DNA SAMPLING by: Jan Piet Bekker 
 
 
DNA biopsy punches from bats and sometimes of 
other small mammals are collected by the Field Study 
Group since 2006. These biopsies have proved to be 
valuable in correcting field identifications afterwards. 
In 2006 the Balkan long-eared bat (Plecotus 
kolombatovici) could be identified in Macedonia by 
DNA and in 2009 an Iberian Myotis species (M. 

escalerai) could be established in Portugal. Therefore 
DNA sampling will be a one of the basics in the 
research of mammals from now on. During the 
summer camp in Biokovo Nature Park not only DNA 
punches of bat membranes were taken, but also DNA 
samples of trapped small mammals were collected 
(see figure 3.1). Particles of faeces, especially from 
Carnivora, have been collected for later DNA 
analysis. 
 
For collecting DNA samples procedures have been set up. These are deliberately intended to avoid contact 
with other DNA sources, e.g. own personal DNA or DNA from bacteria or yeasts. In order to achieve this 
goal, four types of kits were available (see also figure 3.2 and 3.3): DNA punch kit, DNA sample kit, DNA 
shit kit and DNA I.M. kit. The contents of the kits and the procedures that were followed when collecting 
DNA material are displayed in appendix 1. The material was stored as dry as possible: air dried and/or 
retrieval of water using silica gel (for buccal sample with cotton samples and pieces of excrements). Punched 
tissue material was stored in alcohol (96%). 
 
In Biokovo Nature Park 108 DNA samples were collected. They are listed in appendix 2. When possible the 
species name of the originated animal is displayed. However future identifications or other outcome of DNA 
analysis may change some of the species names. 
 
 

Figure 3.2. Essentials for the DNA punch kit (clockwise): rubber 
stop, punch set and plunger at cork. 

Photos: Jan Piet Bekker 

Figure 3.3. DNA sample kit with contents (clockwise): cotton 
swabs, Eppendorfer tubes, polystyrene block, fine liner (water 
resistant), jet torch, small pair of scissors, hook at cork in glass 
tube. 

Figure 3.1. Collecting a DNA sample from Glis glis. 

Photo: Janny Resoort 



 

14 Dutch Mammal Society  

Figure 3.4. Eppendorfer vials with DNA punches. 

Photo: Jan Piet Bekker 
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4 BAT SURVEY  by: Kees Mostert 

 
4.1 SURVEY METHODS 
 
The occurrence of bats in the area was studied through the use of various methods, but the most time and 
energy was allocated to mist netting. Mist nets were set in one or several locations practically every night. 
Parasites were collected from some of the bats caught. They were identified by Jan Kristufik in Bratislava (see 
appendix 3). Furthermore, a few bat-detector excursions were organized in the evenings, both to locate 
colonies and to survey foraging bats. Sound recordings were made in some cases and analyzed afterwards. 
During the day, old buildings and churches were inspected for presence of roosting bats. 
 
 
4.2 RESULTS 
    
4.2.1 Mist netting research 

 
During the summer camp in Croatia, we attempted to capture bats in mist nets at nine separate sites (see 
figure 4.1). Mist nets are generally placed over or along water bodies, at cave entrances or in open fields in 
the forest. In and around Biokovo, water is a scarce commodity during the summer months. This means the 
few water courses left do attract all the more bats, which come for a drink or to forage. Many small rivers 
and streams however have dried up by late summer.

ALTITUDES 
Location 1: 888m 
Location 2: 869m 
Location 3: 1194m 
Location 4: 926m 
Location 5: 615m 
Location 6: 592m 
Location 7: 514m 
Location 8: 57m 
Location 9: 595m 
 

Figure 4.1. Mist net locations. 
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Initially, a few mist nets were placed at a watering hole 
high up in the Biokovo Mountains. Since the results 
here were disappointing, other possibilities were 
explored. Small old water reservoirs for cattle were 
discovered, some in the forest, others near houses and 
farms. Location 6 was at the back of the church directly 
adjacent to our accommodation. Remarkably, not a 
single bat was captured at the river location (number 
8), north of the Natura 2000 area of Biokovo, 
although there were bats flying around there. 
 
A total of 85 bats of seven species were captured in the 
mist nets. The details are presented in appendix 4. By 
far the most numerous species was Savi’s Pipistrelle 
(Hypguso savi). Of this species alone, 52 individuals 
were caught. A total of ten Long-eared bats were captured, nine of which were identified to species level. 
These nine were all Balkan Long-eared bats (Plecotus kolombatovici). Furthermore, three Greater mouse-
eared bats (Myotis myotis) were captured in two separate locations. Finally, on August 3rd and 4th, ten 
‘whiskered bats’ (Myotis sp.) and seven Serotines (Eptesicus serotinus) were captured over reservoirs at old 
water mills. Of the ten whiskered bats captured, one was identified as Steppe whiskered bat (Myotis 

aurascens), while for the other nine no consensus was reached on the identification at species level. 
Presumably they were mostly Whiskered bats (Myotis mystacinus). Twice a Lesser horseshoe bat (Rhinolophus 
hipposideros) was captured, once by hand (location 5). 
 
It’s noteworthy that the majority of bats captured in the mist nets were males. In fact, no less than 51 out of a 
total of 85 bats of which the sex could be determined were males. Exceptions to this were the Balkan long-
eared bats (Plecotus kolombatovici) which were captured at the church location (7 females and 2 males) and 
Serotines (Eptesicus serotinus) (6 females and 1 male). 
 
 
4.2.2 Bat-detector research 

  
During the camp, various car excursions were organized to get an impression of the presence and 
distribution of foraging bats in the area. An advantage of his method is that a relatively large number of 
records can be collected in a short span of time. A disadvantage however is that most of the observations 
are very brief and therefore not all bats observed could be identified to species level. Most bat-detector 
excursions were in the southwest margin of the area and higher altitudes were avoided, since hardly any 
foraging bats were expected to occur there. 
 
The total number of bats found during the bat-detector excursions in cars was 108. The species were Savi’s 
pipistrelle (88 times), Common pipistrelle (Pipistrellus pipistrellus - 5 times), Soprano pipistrelle (Pipistrellus 
pygmaeus - once), Pipistrelle species unknown (10 times), European free-tailed bat (Tadarida teniotis - once), 
Myotis spec. (twice) and Rhinolophus species unknown (once). Furthermore, a few individual bat-detector 
observations were reported near mist netting locations, six Greater horseshoe bats (Rhinolophus 
ferrumequinum) and two European free-tailed bats (Tadarida teniotis). In the early evenings, large numbers 
of Savi’s pipistrelles (Hypsugo savii) could be observed, sometimes flying at great height and dozens of 
European free-tailed bats, on their way to the coast, their echolocations audible by ear. 

Figure 4.2. Putting up a mist net. 

Photo: Lily Vercruijsse 
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4.2.3 Sound analyses 
 
A limited number of incidental sound recordings through bat-detectors were made during the camp. Most 
recordings were made during mist-netting sessions, in between activity at the net. A Petterson D240X bat-
detector and Archos Gemini 500 media-recorder were used. Recordings were analyzed afterwards in 
Petterson Elektronik’s BatSound 4. A total of 63 recordings were made of at least 14 bat species. Among 
these are species of which no other observations of any kind were made, meaning that sound recordings are 
a valuable addition to the other methods (sightings, captures, bat-detector). 
 
Notes on some species (the sonograms are displayed in figure 4.3): 
- Natterer’s Bat (Myotis nattereri) was recorded in three locations, all watering holes. In the example 

sonogram, very steep pulses of approximately 15 kHz and up to almost 140 kHz can be seen. 
- Greater Noctule (Nyctalus lasiopterus) was recorded only at the river Cetina. Tone-rich pulses with a 

QCF-part around 16 kHz can be seen. Echolocations of the particular bat were heard by some of the 
participants by naked ear and were initially attributed to European Free-tailed Bat (Tadarida teniotis). 
Analysis of the recording showed that the species concerned was actually Greater Noctule. A sonogram 
of a European Free-tailed Bat is shown for comparison. The QCF-part in this species is around 12 kHz. 

- Geoffroy’s Bat (Myotis emarginatus) was recorded at one location only, near a watering hole. The same 
species was also captured in a mist net shortly afterwards. Very steep pulses between 40 and 120 kHz 
can be seen in the sonogram. 

 
 
 

 

Figure 4.3. Sonagrams of Myotis nattereri (upper left), Nyctalus lasiopterus (upper right), Tadarida teniotis (bottom left) and Myotis 
emarginatus (bottom right). 
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4.2.4 Churches and other buildings 

 
Dozens of churches and old buildings along the southwest margin of 
the mountainous area were inspected. Many houses here were 
damaged during a major earthquake in the 1960’s and especially at 
higher altitudes, they were abandoned afterwards. During these 
inspections, both Lesser and Greater horseshoe bats were found in 
various locations. The most remarkable find was a group of 125 
Lesser horseshoe bats in an old olive oil mill. In a few cases, bats 
were found but identification was impossible. 
 
No trace of the presence of bats was found in the church directly 
adjacent our accommodation. However, on one evening a number of 
Balkan long-eared bats (Plecotus kolombatovici) were captured in mist 
nets just outside the church, next to a stone covering. It’s likely that in 
fact a nursing colony was present which was not visible from inside 
the church steeple or adjacent spaces. 
 
In table 4.1 a summary is given of the bat species that were recorded 
during the summer camp, with the various methods used. 
 
 

Species nameSpecies nameSpecies nameSpecies name    

Visual Visual Visual Visual 
observation observation observation observation 
(buildings)(buildings)(buildings)(buildings)    

Captured in Captured in Captured in Captured in 
mist netmist netmist netmist net    BatBatBatBat----detectordetectordetectordetector    

Sound Sound Sound Sound 
analysisanalysisanalysisanalysis    Found deadFound deadFound deadFound dead    

Rhinolophus hipposideros � � 
 

� 

 
Rhinolophus ferrumequinum 

  
� � 

 
Tadarida teniotis 

  
� � 

 
Eptesicus serotinus 

 
� 

 
� 

 
Plecotus kolombatovici 

 
� 

   
Nyctalus lasiopterus 

   
� 

 
Pipistrellus pipistrellus 

  
� � 

 
Pipistrellus pygmaeus 

  
� � 

 
Hypsugo savii 

 
� � � � 

Myotis myotis 
 

� 

   
Myotis aurascens 

 
� 

   
Myotis emarginatus 

 
� 

 
� 

 
Myotis nattereri 

   
� 

 
Myotis daubentonii 

   
� 

 
Table 4.1. Summary of the bat species recorded. 

 
 

Figure 4.4. One of the churches that 
were checked for the presence of bats. 

Photo: Janny Resoort 
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5 LIVE TRAP SURVEY  by: Jan Piet Bekker 

 
5.1 GOALS 
 
Research on the presence and the diversity of small mammals was interesting for both the Field Study Group 
and the management of Biokovo Nature Park. One of the main goals of this research was to record the 
presence of both Martino’s vole (Dinaromys bogdanovi) and Western rock mouse (Apodemus epimelas). The 
highest parts of the karstic mountains were the most promising environment for these species. Forested 
grounds were of special interest for establishing dormice and the lower parts seemed suitable for establishing 
Pygmy white-toothed shrew (Suncus etruscus), especially the old olive orchards and other agricultural land in 
the surroundings of Podgora, juist outside the Biokovo Nature Park.  
 
 
5.2 SURVEY METHODS 
 
Different types of so-called live traps were used: 
- Longworth traps (available 250); measuring length 24 cm, width 7 cm, height 8.5 cm, stuffed with hay 

and baited with a mixture of rolled oats with peanut butter and pieces of apple.  
- Sherman traps (available 44); measuring length 24 cm, width 7 cm, height 8.5 cm, baited with dried 

apricots and placed on a piece of plywood 30 cm x 8 cm. A long stick was used to place the traps in 
trees or on high walls. 

- Pitfall traps: soft drink cups 500 ml (available 200); measuring length 15 cm x 9 cm, baited with 
mealworms, placed against stone walls and covered with fig leafs to protect from rain. 

 
Since the summer camp of 2002 no regular preliminary camps are held, due to increasing travelling times 
from the Netherlands. This is important because the preliminary camp used to be dedicated mainly to the 
prospecting activities for good trapping sites and consecutive prebaiting. Nowadays these activities are 
carried out during the camp so that most participants co-operate in this process. After close questioning of 
members of the staff of Biokovo Nature Park, different sites were prospected. GPS waypoints were taken for 
each location. This resulted in 3 lines of traps on the first day of the camp (26 July). Subsequently on 
consecutive days more traps were placed on the ground (locations A, B, C, D, E, F and H), in trees (locations 
BVa and BVb) and against walls (location G). Later on, during exploration of the surroundings and 
prospecting other locations, more suitable places for traps were discovered. After discussing the pro’s and 
contras of the particular locations and checking the availability of sufficient extra traps, additional trap lines 
were placed. The new locations were reported and appropriate drawings were made, so they could be 
added to the list. Most of the time, the participants that put those new trap lines later on volunteered the 
inspection rounds. 
 
In all, at 10 different lines of live traps were placed. 
They are summarized in table 5.1 and displayed on 
a map in figure 5.2. The details of the locations are 
specified in appendix 5. In each line the traps of the 
different types were numbered successively and 
each individual trap was marked with a piece of 
aluminum foil. The distance between the traps was 
approximately five meters, sometimes slightly altered 
due to the specific situation at the spot, like 
boulders or terrains without vegetation. All traps 
were set into the “sharp” position immediately.  

Figure 5.1. Preparation of the Longworth traps. 
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LocationLocationLocationLocation    DescriptionDescriptionDescriptionDescription    Traps placedTraps placedTraps placedTraps placed    
Traps Traps Traps Traps 

removedremovedremovedremoved    
Number of trapsNumber of trapsNumber of trapsNumber of traps    Trap nightsTrap nightsTrap nightsTrap nights    

A Twin doline 26-07-2011 31-07-2011 50 250 

B Doline-road-rimline 26-07-2011 31-07-2011 50 250 

BVa High tree traps 26-07-2011 27-07-2011 5 25 

BVb Old school tree traps 28-07-2011 04-08-2011 5 35 

C Doline-limestone rocky outcrop 27-07-2011 31-07-2011 50 250 

D Sloped limestone ridge 31-07-2011 04-08-2011 30 120 

E Honey selling point 31-07-2011 04-08-2011 30 120 

F Oak shrub on rocky outcrop 31-07-2011 04-08-2011 30 120 

G Gethsemane 30-07-2011 04-08-2011 30 150 

H Near church 31-07-2011 04-08-2011 25 100 
Table 5.1. Live trap locations. Location details are described in appendix 5. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5.2. Locations of the live traps. 
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After setting the traps, inspections were carried out the first morning with all the participants divided in two 
groups. This procedure resulted in a shared knowledge of trap locations by each participant. From the next 
morning a designated group of three participants started making the inspections each day. Many times some 
volunteers shared the duties, making it possible to form two groups checking the traps. The frequency of the 
trap inspections has been object of discussion. Some factors influenced the final schedule: The target species 
like Apodemus species, Dinaromys bogdanovi and Gliridae are night active, but accessing the rocky terrains 
with numerous deep crevices in the dark was not very easy. Therefore the “difficult” locations only were 
checked in the morning. Traps in easy accessible locations, with chances on shrews like Crocidura 
suaveolens and Suncus etruscus, were inspected more frequently. During the inspections several details were 
noted on a standard form: location, date, time, participants, trap number, species name, sex, age, weight 
and whether or not it concerned an animal that was captured before. In case of Apodemus species and 
Dinaromys bogdanovi the length of the hind foot and of the longest whisker were noted for identification 
purposes. 
 
In three cases specimens were taken to the camp site: 
- Unicity of the species (e.g. Martino’s vole); 
- Uncertainty of the proper identification (e.g. possible Field vole); 
- Rarity for Dutch participants (e.g. Fat dormouse). 
All animals were released within 24 hours on the exact location where they were caught. Only one exception 
was made: a Garden dormouse with a clear, star-patterned wound (probably the result of an intraspecific 
fight) was held in captivity for two nights to give the wound the opportunity to heal properly. After that the 
animal was released. 
 
All small mammals caught for the first time were marked by cutting some of the hair on the back side, 
enabling recognition of individuals that were caught more than once. A DNA-sample of the buccal mucosa 
was taken from all animals caught for the first time (see chapter 3). During heavy rain (in the morning of July 
29) this procedure dropped, due to the unavoidable introduction of too much moisture in the cotton-
samples. 
 
 

Figure 5.3. One of the captures: Martino’s vole (Dinaromys bogdanovi). 

Photo: Kees M
ostert 
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5.3 RESULTS 
 
5.3.1 Species identification 

 
In total 9 inspections rounds were carried out. During these inspections 
1420 trap checks were performed, which resulted in the recording of 
116 small mammals, originating from 5 different species. In 30 cases 
the trap was closed without an animal being inside. Appendix 6 shows 
the data of all small mammal species captured. The data is 
summarized in table 5.2. The difference in subtotals of the various 
locations (location B yielded 34 captures and location D and F both 
only 6) was not unexpected and can be explained by the difference in 
the number of traps used (50 resp. 30) and in ‘trap nights’ (a period of 
24 hours in which a trap is operational) - (250 resp. 120). Besides 
mammal species, 5 millipedes, 2 carabidae and a snail have been 
captured, as well as 2 Great tits (Parus major), which both were caught 
in tree traps. One of the goals of this workshop was to establish the 
presence of Martino’s vole (Dinaromys bogdanovi). With the capture of 
two individuals this goal was reached: both captures were at location 
C. In the text box some interesting aspects on Martino’s vole are 
described. 
 
The correct identification of Wood mouse (Apodemus sylvaticus) was corroborated by inspecting all 
individuals for the absence or presence of a yellow collar (thus excluding yellow-necked mouse A. flavicollis) 
and measuring all hind feet and longest whiskers. Hind feet over 24 mm and whiskers over 40 mm are 
indicative for Balkan rock mouse (A. epimelas).  
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Table 5.2. Number of small mammal species caught in live traps, re-catches included. 

Figure 5.4. Glis glis was brought to the 
camp site. 

Photo: Janny Resoort 
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5.3.2 Recaptures 

 

Recaptures are defined as small mammals that are captured again during this workshop. The number of 
recaptures is, generally, influenced by trap happiness, unclear hair clipping (especially in small mammals 
with uniform dark hairs) and ‘real’ high numbers of small mammals. As lined out previously, all captured 
animals have been marked, so that the number of recaptures could be monitored. At the end, only Wood 
mice (Apodemus sylvaticus) appeared to have been marked and recaptured. Of 107 captured Wood mice, 
41 turned out to be recaptured. Figure 5.6 gives an overview of all the marked and non-marked individuals.  
These figures learn that captures of Wood mice on the first day were modest and reach a maximum after 
four days. After the fourth day more than 50% of Wood mice appeared to be marked. One special recapture 
has to be described: a marked Wood mouse has been captured on August 3rd in Longworth trap no. 375, in 
trap line D. Because this was the first inspection of the traps at this trap line, the species had to originate 
from one of the other trap lines. The distance to the nearest trap line where Wood mice were marked (the 
day before), was approximately 950 meters! This seems to be an impressive distance. It is advisable to 
compare the DNA specimen with all other captured (and marked) individuals to ascertain the identity. 
 

    
Finally caught: the rare Martino’s vole Finally caught: the rare Martino’s vole Finally caught: the rare Martino’s vole Finally caught: the rare Martino’s vole  
    
It took quite a while, but after several thousands of trapping nights during surveys of the Field Study Group in Slovenia 
(Podstene and Rakitovec), Galičica in Macedonia and Biokovo in Croatia, the rare Martino’s vole (Dinaromys 
bogdanovi) finally has been caught.  
 
Special voleSpecial voleSpecial voleSpecial vole    
What is it about this species that is so special? Basically: everything. First of all this is a real vole because of the typical 
molar prisms (figure 6.4). The long tail (about 85% of the head-body length) and the clear protruding big ears, make 
this animal some sort of rat looking like an ‘Apodemus’. The grey, long-haired velvet coat is shared with the Snow vole 
(Chionomys nivalis). Another striking character are the long whiskers: the longest ones measure more than 50 mm. 
One day in the Biokovo Nature Park, after many a forest mouse (Apodemus sylvaticus), a grey hairy ball tumbled out of 
the trap into the plastic bag. A minimal disappointment arose: again a snow vole? However, the long tail and the other 
above mentioned characters made it beyond all possible doubts: Martino’s vole had been caught at last! 
 
NameNameNameName    
In English three vernacular names for Dinaromys 
bogdanovi are encountered. Sometimes ‘Martino’s snow 
vole’ has been used, as an honour to the two authors 
who described the species: V. & E. Martino, although 
own names preferably should not be used. More 
problems arise using the name ‘Balkan snow vole’. For 
Chionomys nivalis, living in the Balcan area, Dulic 
described in 1962 the subgenus Microtus nivalis 
balkanici; according to recent nomenclature Chionomys 
nivalis balkanici is the appropriate scientific name. The 
vernacular name ‘Balkan snow vole’ should be 
dedicated for this subspecies of the snow vole. Therefore 
Dinaromys bogdanovi best can be named ‘Martino’s 
vole’, as Hinton (1924) already proposed. In Dutch the 
most appropriate name would be ‘doline woelmuis’. Figure 5.5. Martino’s vole showing protruding, prominent ears, long 

whiskers, large hind foot (left) and a long tail. 
. 

Photo: Jan Piet Bekker 



 

24 Dutch Mammal Society  

5.3.3 Casualties 
 
Live-trapping of small mammals almost always is accompanied by casualties, despite the name of the 
activity. In table 5.3 the trapping casualties during this summer camp are presented: they are 1 Lesser white-
toothed shrew (Crocidura suaveolens) and 6 Wood mice (Apodemus sylvaticus). This rather high mortality 
rate partially can be explained by the heavy rainfall in the last days of July in combination with the moderate 
inspection frequency. The casualties are taken into the collection of Naturalis, as indicated in appendix 6. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DateDateDateDate    TrapTrapTrapTrap    SpeciesSpeciesSpeciesSpecies    SexSexSexSex    

30-07-2011 Trap B 351 Apodemus sylvaticus Female 

30-07-2011 Trap C 259 Apodemus sylvaticus Female 

30-07-2011 Trap A 420 Apodemus sylvaticus Female 

31-07-2011 Trap B 386 Apodemus sylvaticus Male 

04-08-2011 Trap E Apodemus sylvaticus Female 

04-08-2011 Trap E Apodemus sylvaticus Male 

04-08-2011 Trap H Crocidura suaveolens Unknown 
Table 5.3. Mammal casualties in live traps. 

 
 
 

Figure 5.7.Crocidura suaveolens was captured three times. 

Photo: Kees M
ostert 

Figure 5.6. Number of marked and non-marked individuals of Wood mice (Apodemus sylvaticus). 
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6 MAMMAL REMNANTS AND OWL PELLETS by: Jan Piet Bekker 
 
 
6.1 SURVEY METHODS 
 
At several locations the remains of small mammals were collected (see 
figure 6.2). Dead animals or at least recognizable parts of them were found 
in an old school building and in some old and abandoned houses. Two 
animals were found drowned in a well, while another two specimens were 
victim of a traffic accident. Of the other animals the cause of death remains 
unknown. Whenever possible the correct species name was established and 
a DNA sample was collected. Also two owl pellet collections were found, 
both originating from Eagle owl (Bubo bubo). The pellets contained several 
mammal remains, which were identified at the camp site. The skulls coming 
from owl pellets and the other remnants of small mammals will be stored in 
the Netherlands Centre for Biodiversity NCB Naturalis, Leiden, except two 
skulls of Martino’s vole (Dinaromys bogdanovi) (in the private collection of 
Rob Koelman) and two skeletons of Fat Dormouse Glis glis (donated to the 
National Service for Archaeology, Cultural Landscape and Built Heritage 
(RACM) as reference for the archeozoolgical collection - R. Lauwerier, 
senior researcher animal material). 
 
 

Figure 6.2. Findings of dead mammals (black circle) and owl pellets (red circle). 
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Figure 6.1. Remains of Savi´s pipistrelle 
(Hypsugo savii) in a water tank. 
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6.2 RESULTS 
 
A total of 31 mammal remains was found, of which 19 
were present in owl pellets. 9 Different mammal species 
were identified this way. The locations of the findings are 
displayed in figure 6.3, whereas table 6.1 presents the 
species names and the number of individuals found. In 
table 6.2 the results of the owl pellet analysis are shown, 
differentiated wherever possible. Analyzing owl pellets and 
other mammal remnants usually proves to be a significant 
factor in broadening mammal research. In Biokovo the 
results of these methods however were modest. Only four 
species that were not found during the other regular camp 
activities were discovered: Eastern hedgehog (E. 
Roumanicus), Yellow-necked mouse (A. flavicollis), Brown 
rat (Rattus norvegicus) and Black rat (R. rattus). As pointed out in a previous report of the Field Study Group, 
for future analysis of pellets it is strongly recommended to keep the contents of each pellet strictly apart, thus 
making it possible to sort out the fragments of the different mammal specimens.  
    
    

DateDateDateDate    LocationLocationLocationLocation    SpeciesSpeciesSpeciesSpecies    NumberNumberNumberNumber    Cause of deathCause of deathCause of deathCause of death    
DNA DNA DNA DNA 
samplesamplesamplesample    

25-07-2011 Camp site Rattus rattus 2 Unknown I.M.1 

26-07-2011 Beech forest Glis glis 1 Drowned in well I.M.2 

27-07-2011 Water reservoir  Hypsugo savii 1 Drowned in well I.M.3 

28-07-2011 Road Podgora Crocidura suaveolens 1 Traffic victim I.M.9 

31-07-2011 Gornji Begovici Apodemus sylvaticus 1 Unknown  

01-08-2011 Veliki Godinj Dinaromys bogdanovi 1 Unknown  

01-08-2011 Veliki Godinj Apodemus flavicollis 2 Unknown  

01-08-2011 Camp site Rattus rattus 1 Unknown  

02-08-2011 Velika Prisika Glis glis 1 Unknown  

04-08-2011 Kotisina Rattus norvegicus 1 Traffic victim  
Table 6.1. Number of individuals found as mammal remnants. 

 
 

SpeciesSpeciesSpeciesSpecies    Boravac caveBoravac caveBoravac caveBoravac cave    VepricVepricVepricVepric    TOTALTOTALTOTALTOTAL    

Erinaceus roumanicus 
 

1 1 

Eliomys quercinus 1 
 

1 

Glis glis 2 6 8 

Dinaromys bogdanovi 5 
 

5 

Rattus norvegicus 
 

1 1 

Rattus rattus 
 

3 3 

Aves yes yes 
 

TOTAL OF MAMMALSTOTAL OF MAMMALSTOTAL OF MAMMALSTOTAL OF MAMMALS    8888    11111111    19191919    
Table 6.2. Number of individuals found in owl pellets. 
 

Figure 6.3. Analysing the contents of owl pellets. 
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Sometimes identification was problematic because of interspecies similarity. For example, the exact 
differences between Crocidura russula and C. suaveolens remain troublesome. Characteristics of physical 
and especially skull fragments can help to establish the correct mammal species in owl pellets and other 
mammal remains. Therefore some of the used possibilities in discrimination of the different species are given:  
 
- Erinaceus roumanicus is the only hedgehog species in Croatia; E. europaeus lives more than 350 km 

from Biokovo Nature Park. 
 

- Hypsugo savii is a small Vespertilionida (forearm less than 38 mm), that can be differentiated from the 
genus Pipistrellus by the free end of the tail, ca. 5 mm. outside the tail membrane.  

 
- Crocidura suaveolens and C. leucodon are the only Crocidura species within the vicinity of Croatia. In 

dead specimens, the two species easily can be differentiated based on the absence (C. suaveolens) or 
presence (C. leucodon) of a clear demarcation at the side and over the shoulder. 

 
- Skull remnants of Dinaromys bogdanovi are characterized by several issues: for voles a rather big skull 

and/or mandible displaying clear molar prism’s (see figure 6.4), however without the rounded angles, as 
in Myodes glareolus (Chlethrionomys glareolus). The striking difference between all other voles 
(Microtidae) is the presence of two-rooted molars (see figure 6.5); sometimes even three-rooted in M1. 

 
- Skull fragments of Apodemus in Croatia can originate from Apodemus sylvaticus, the small A. uralensis, 

the bigger A. flavicollis or A. epimelas. The rather big fragments, with superior incisivi measuring 1.5 mm 
and the mandible 18.0 mm, leave only the possibility of A. flavicollis or A. epimelas. The almost right 
angled zygomaticum plate in the skull and the absence of an extra bump at M2 in the mandible, only 
indicate A. flavicollis.  

Figure 6.4. M1 right-side of Martino’s vole (Dinaromys 
bogdanovi), with characteristic prisma pattern. 

Photos: Jan Piet Bekker 

Figure 6.5. Two-rooted M1 right-side of Martino’s vole 
(Dinaromys bogdanovi). 
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- Differentiation between the rather large skull and mandibular fragments of the genus Rattus and the 
family Gliridae can be done based on molar characteristics, if present: more than three molars in both 
skull as well in mandibles and the molar ridges at the occlusive side, Rattus is excluded and Gliridae 
included. Missing the molars in mandibles, Eliomys quercinus can be recognized by the fenestrated 
mandible at the backside or a mandibular length of 17.0 – 22.9 mm. Differentiation of the mandibles of 
Rattus spec. and Glis glis can be done by observing the ridge at the buccal side, from the processus 
angularis towards the point just in front of M1: in Rattus spec. the ridge is prominent over the whole length 
(see figure 6.6); in Gliridae as G. glis and E. quercinus the ridge fades from halfway towards M1 (see 
figure 6.7).  

 
- Skull differences between R. norvegicus and R. rattus are the greater length of the parietals then the width 

over the parietal ridges. In skull parts with first molars, the bells in the dump-bell at the front side are 
almost equal in surface in R. rattus. A ridge at M1 indicates a (young) R. norvegicus.  

 
 
 
 

Photos: Jan Piet Bekker 

Figure 6.6. Continuous ridge towards M1 at buccal side in black 
rat (Rattus rattus). 

Figure 6.7. Fading ridge halfway towards M1 at buccal side in 
fat dormouse (Glis glis). 



 

Mammal Survey Biokovo - Croatia 2011 29 

7 OTHER MAMMAL OBSERVATIONS 
 by: Eric Thomassen, Jeroen Willemsen and Jan Piet Bekker 
 

7.1 CAMERA TRAPS 
 
The use of camera traps has by now become a routine part of Field Study Group mammal surveys. In 
Biokovo camera traps were placed in nine different locations, ranging from beech forest high up in the 
mountains to an olive grove not more than a hundred meters from our accommodation (see figure 7.1). Bait 
used was mostly salmon oil and peanut butter. In all, 6 mammal species were recorded with the camera 
traps (see table 7.1): Fat dormouse (Glis glis), Red fox (Vulpes vulpes), Badger (Meles meles), Wild boar 
(Sus scrofa), Pine/Stone marten (Martes martes/foina) and last but certainly not least, Wildcat (Felis 
silvestris). There already was a suspicion that Wildcat might be present in that part of the Nature Park, but 
the camera trap has now provided the proof. The pictures of the Marten are inconclusive regarding the 
species. The camera trap near the old school recorded Wild boar, Red fox and Badger, demonstrating once 
again the use of camera traps, since Red fox and Badger were not recorded otherwise in the village and 
Wild Boar was seen there only once during the summer camp. Some of the pictures taken are displayed on 
the next page. 
 
 
 
 

Figure 7.1. Locations of the camera traps. 
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NrNrNrNr    LocationLocationLocationLocation    TypeTypeTypeType    ResultResultResultResult    

1 Beech forest Reconyx HC500 Martes martes/foina, Glis glis 

2 Open mountains Reconyx HC500 Felis silvestris, Vulpes vulpes, Meles meles 

3 Open mountains Reconyx HC500 Vulpes vulpes, Ptilopachus petrosus 

4 Beech forest Bolyguard None 

5 Beech forest Bolyguard None 

6 Open mountains near trap location B Reconyx HC500 None 

7 Inside old school Bolyguard None 

8 Path through olive grove Reconyx HC500 Sus scrofa, Vulpes vulpes, Meles meles 

9 Parking lot old school Reconyx HC500 None 
Table 7.1. Overview of camera trap results. 

 

 

Figure 7.2. Wildcat (Felis silvestris) at location 2. 

Figure 7.5. Badger (Meles meles) at location 8. 

Figure 7.3. Fat dormouse (Glis glis) at location 1. 

Figure 7.4. Red fox (Vulpes vulpes) at location 8. 
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7.2 OTHER RECORDINGS 
 
Besides the survey methods described previously in this report (camera-traps to record larger mammals, live 
traps to catch small mammals and mist nets and detectors for bat research) a considerable number of casual 
sightings, droppings and observations of tracks were recorded. In this chapter a summary is given of these 
observations in Biokovo, presented in table 7.2. With the additional survey methods 11 mammal species 
were recorded: Lesser horseshoe bat (Rhinolophus hipposideros), European free-tailed bat (Tadarida 
teniotis), Red fox (Vulpes vulpes), Pine/Beech marten (Martes martes/foina), Badger (Meles meles), Wild 
boar (Sus scrofa), Alpine chamois (Rupicapra rupicapra), European hare (Lepus europaeus), Red squirrel 
(Sciurus vulgaris), Fat dormouse (Glis glis) and Wood mouse (Apodemus sylvaticus cf). The presence of 3 of 
these species was not established with any other survey method (Alpine chamois, European hare and Red 
squirrel).  
 

SpeciesSpeciesSpeciesSpecies    SightingSightingSightingSighting    SoundSoundSoundSound    TracksTracksTracksTracks    DroppingsDroppingsDroppingsDroppings    DNADNADNADNA----samplesamplesamplesample    

Apodemus sylvaticus cf 3 
    

Glis glis 9 1 
   

Lepus europaeus 15 
    

Martes spec. 
   

4 Sh-1, Sh-3, Sh-4 

Meles meles 
   

1 Sh-2 

Rhinolophus hipposideros 2 
    

Rupicapra rupicapra 6 
    

Sciurus vulgaris 7 
    

Sus scrofa 
  

1 
  

Tadarida teniotis 
 

1 
   

Vulpes vulpes 1 
  

3 
 

Table 7.2. Other recordings of mammals. 

 

    
A special case: Wolves in BiokovoA special case: Wolves in BiokovoA special case: Wolves in BiokovoA special case: Wolves in Biokovo    by: Lilly Vercruijsse 
    
In the bulletin which was sent to us, Conservation of large carnivores in Croatia (published by the State Institute for 
Nature Protection in January 2007 – see also www.life-vuk.hr), the population of the wolf (Canis lupus) was 
estimated at 190 individuals in all of Croatia. According to a recent distribution map of wolf packs in Croatia, a 
pack of 7 to 8 individuals is present in Biokovo Nature Park. 
 
The presence of large mammals such as the wolf is difficult to establish in the short time span of ten days because 
one needs to rely on finding tracks (particularly in snow), scats and scratch marks or reports of damage to livestock. 
This requires cooperation with local experts, scientific institutions, game wards, rangers and, last but not least, local 
inhabitants. Time was too short for us to establish such cooperation. 
 
Encouraged by a report of an alleged wolf attack on a dog, we were determined to give spotting a wolf a try. We 
attempted to verify the report with a visit to the owner of the perished dog. The report came from the eastern side of 
Biokovo Park, from the idyllic village of Veliki Godinj. From the conversation with the dog owner, it could not be 
established with certainty whether his dog had actually been killed by a wolf. No traces had been found, the wolf 
had not been seen and the prey was not available for analysis. 
 
Still, it was sufficient cause for us to spend a night up in the park in the hope of catching a glimpse of a wolf. We 
chose to stake out at high altitude in the north, since chamois and mouflon occur here and wolves prefer natural 
prey. Unfortunately, the effort was not rewarded; except by the view of a beautiful, clear starry sky. At our return to 
camp, we were informed that a foal had been killed elsewhere in the park, most likely by a wolf. Since this report 
could not be verified either, the wolf was not added to the list of mammals of Biokovo in this report. 
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7.3 IDENTIFICATION OF MARTEN SPECIES 
 
Originally Pine martens (Martes martes) have been described as bird chasers in treetops and Beech martens 
(Martes foina) as animals that take shelter in barns or other human buildings (Brehm, 1920). In the 
meantime ecological work shows that Pine martens sometimes enter houses and Beech martens also can 
climb trees very well. Although the classic descriptions are mostly true, exceptions are too frequent to rely on.  
 
The same is true for differences in physical characteristics between both marten species. The truncated white 
bib in Beech marten has been described as a reliable character in the past. Also the haired sole of the 
forefoot of Pine martens seemed to be a reliable item. The last thirty years of research learned those classical 
differences did not stand in all cases. The shape of the bib, the color of the bib, the soles of the feet, the 
appearance of the tail, the ratio hind feet/tail, the color of the fur and the shape of the head turned out to be 
‘poor’ characteristics; the tip of the snout, the size of ears, the position of ears and the color of ears 
appeared to be ‘reasonable’ characteristics. Only the color of the snout and the color of the under hair, 
were judged as ‘good’ and ‘very good’ differentiating characteristics respectively (Müskens, 1984).  
 
The appearance of droppings cannot reliably be linked to one of the both species. Although positive 
indications for Pine martens are deposits of droppings at the base of side branches in trees and for Beech 
martens deposits in old barns, dropping deposits on other places give a broad overlap (Diepenbeek, 1999). 
 
The Beech marten is distributed almost continuously over Europe, except in the British Isles, Scandinavia and 
the Mediterranean isles; alongside the Croatian coast this species is well presented (Broekhuizen, 1999). For 
the Pine marten the situation is different: the wide distribution over Europe, including the British Isles and 
Scandinavia, shows discontinuities in southern countries, including Croatia (Bright, 1999). Based on the 
distribution facts, it is more likely that the observed marten species during the summer camp is Beech marten, 
but Pine marten cannot be ruled out entirely.  Neither the photos taken by the camera trap (see figure 7.6), 
nor the locations were marten droppings were found and the distribution descriptions in Croatia of both 
marten species did provide conclusive identification.  

Figure 7.6. Beech or Pine marten (Martes martes/foina) at location 1. 
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8 RECORDED MAMMAL SPECIES  by: Jan Piet Bekker 
 
In this chapter an overview is given of all mammals of which the presence could be established during the 
survey in and around the Biokovo Nature Park. 
 
The survey reflects the mammals on a species level; accounts on a genus level are not presented in detail. 
These omitted observations comprise: 
- Mist net catches: Myotis spec. (probably M. mystacinus, 9x - from 8 of these a DNA probe has been 

preserved) and Plecotus spec. (1x);  
- Bat detector observations and recordings: Rhinolophus spec. (1x), Myotis spec. (probably M. aurascens 

1x), Myotis spec. (either M. myotis or M. oxygnathus 3x), Myotis spec. (not specified 4x), Pipistrellus spec. 
(7x), Plecotus spec. (4x); 

- Excrements observations: Martes spec. (4x); 
- Camera trap recording: Martes spec. (1x). 
 
For the observed species the range of the height above sea level is mentioned. Of species with six or more 
locations or observed specimens, a bar graph is presented. In case a species is recorded at more than 20 
locations, a box plot is presented with the full range, 5, 25, 50, 75 and 95 rank percentages, respectively. 
Of all documented observations, including taxonomic classes other than mammals, a bar graph is presented 
with height above sea level (figure 8.1). This bar graph reflects the range of all observing activities of this 
Field Study Group activity and puts the reported ranges, bar graphs and box plots of the separate species in 
perspective. Also a map is presented with all documented observations (figure 8.2). The combination of 
figure 8.1 and 8.2 clearly shows the limited extent of the survey in the Biokovo Nature Park. This report 
presents not a fully covered inventory of mammals. Due to the limited period of time and the limited array of 
methods, the presence indicated in the distribution maps merely reflects the use of the methods with a 
positive result for the species presented. 
 

Figure 8.1. Bar graph with the heights above sea level of all observed mammal species; the horizontal parts in the graph (‘plateaus’) 
reflect successful mist net catches and trap sites. 
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Descriptions of distributions and habitat are based on Mitchell-Jones et al. (1999) for the ‘regular’ species. 
The descriptions of distributions of relatively new and clearly defined species, such as Golden bat (Myotis 

aurascens), Soprano pipistrelle (Pipistrellus pygmaeus) and Balkan long-eared bat (Plecotus kolombatovici) 
are respectively based on Benda (2004), Vierhaus & Krapp (2004) and Kiefer & Helversen (2004). Details of 
distributions within Croatia are based on Antolović et all. (2006) and for other, not endangered, species: 
Dietz et all. (2007) for the bats, and the series of Niethammer & Krapp (1978-2004) for the non-flying 
mammals. 
  
In this chapter a short character used in the Red book mammals of Croatia (Antolović et all., 2006) has 
been added for all established species, including the categories “Critically Endangered species” (Regionally 
Extinct), “Endangered species”, “Vulnerable species”, “Data deficient species”, “Near threatened species” 
and “Least concern species”. All other resident species in Croatia, mentioned in annex 1 of the Croatian Red 
book of mammals are explicitly described as “not mentioned as one of the (critically) endangered, 
vulnerable, data deficient, near threatened or least concern categories”.    

Figure 8.2. Observed presence of mammals as well as of other taxonomic classes. 
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ERINACEUS ROUMANICUSERINACEUS ROUMANICUSERINACEUS ROUMANICUSERINACEUS ROUMANICUS    ----    EASTERN HEDGEHOGEASTERN HEDGEHOGEASTERN HEDGEHOGEASTERN HEDGEHOG    

ObservationsObservationsObservationsObservations::::    
Skull remains of this hedgehog were found in one of the 
two pellet collections (160 meter above sea level). During 
previous Field Study Group activities hedgehog species  
killed by traffic have been found many times. It was striking that in 
Biokovo hedgehogs were present in those low numbers. 
 
DistributionDistributionDistributionDistribution::::        
This species has a distribution in Eastern Europe and into Asia. In the 
Northwestern part of Croatia the distribution of the Eastern hedgehog reaches 
its most Southwestern boundary. 
 
HabitatHabitatHabitatHabitat::::    
Can be found in urban and suburban habitats but also in the natural vegetation in agricultural land.  
 
StatusStatusStatusStatus:::: 
The Eastern hedgehog is a resident species in Croatia according to annex 1 of the Red book of mammals of 
Croatia (listed number 1 of the Insectivora); however it is not mentioned as one of the (critically) endangered, 
vulnerable, data deficient, near threatened or least concern categories. 
  
 
 
CROCIDURA SUAVEOLENSCROCIDURA SUAVEOLENSCROCIDURA SUAVEOLENSCROCIDURA SUAVEOLENS    ----    LESSER WHITELESSER WHITELESSER WHITELESSER WHITE----TOOTHED SHREWTOOTHED SHREWTOOTHED SHREWTOOTHED SHREW    
 
ObservationsObservationsObservationsObservations::::    
In one traffic victim this shrew could be recognized. The 
Lesser white-toothed shrew also was established in two out 
of the seven locations with Longworth traps: one specimen 
at location C (doline-limestone rocky outcrop) and two specimens 
at location H (near church). These observations prove that this  
shrew is a common species in the lowlands, but that it is rare in the 
mountain area. The height range in which this species has been observed 
during the period of study varies between 222 and 1,241 meter above sea 
level. 
 
DistriDistriDistriDistribution:bution:bution:bution:    
The Lesser white-toothed shrew is distributed from the Atlantic coast to Japan south of 
the 54th parallel. The species is distributed all over Croatia, especially alongside the 
Adriatic coast. 
 
HabitatHabitatHabitatHabitat::::    
Can be found regularly in hedges, olive groves and sometimes between rocky boulders in mountainous 
areas.  
 
StatusStatusStatusStatus::::    
The lesser white-toothed shrew is a resident species in Croatia according to annex 1 of the Red book of 
mammals of Croatia (listed number 5 of the Insectivora); however it is not mentioned as one of the (critically) 
endangered, vulnerable, data deficient, near threatened or least concern categories. 
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RHINOLOPHUS HIPPOSIDEROSRHINOLOPHUS HIPPOSIDEROSRHINOLOPHUS HIPPOSIDEROSRHINOLOPHUS HIPPOSIDEROS    ----    LESSER HORSESHOE BATLESSER HORSESHOE BATLESSER HORSESHOE BATLESSER HORSESHOE BAT    
 
ObservationsObservationsObservationsObservations::::    
One colony of Lesser horseshoe bats (125 specimens) has 
been found (193 meter above sea level). Furthermore two 
specimens have been caught in a mist net at two locations; at 
one of these locations, a second recording of the species was 
made the next day. Besides these observations, a bat detector 
recording established the presence of Lesser horseshoe bats. 
The height range in which this species has been observed 
during this period of study varies between 615 and 890 meter 
above sea level. 
 
DistributionDistributionDistributionDistribution::::    
The Lesser horseshoe bat is distributed in the temperate zone from the Atlantic coast to Kashmir. Also in 
Croatia the species was widely distributed; however it faced a decrease in the last decades. Nowadays it is 
predominantly distributed in the Southwestern part of the country. 
  
HabitatHabitatHabitatHabitat::::    
Prefers broadleaf deciduous woodland and often uses deserted, small buildings as summer roosts.  
 
StatusStatusStatusStatus:::: 
The Lesser horseshoe bat is a resident species in Croatia according to annex 1 of the Red book of mammals 
of Croatia (listed number 4 of the Chiroptera) and regarded as “near threatened”. 
    

    

    

RHINOLOPHUS FERRUMEQUINUMRHINOLOPHUS FERRUMEQUINUMRHINOLOPHUS FERRUMEQUINUMRHINOLOPHUS FERRUMEQUINUM    ----    GREATER HORSESHOE BATGREATER HORSESHOE BATGREATER HORSESHOE BATGREATER HORSESHOE BAT    
    
ObservationsObservationsObservationsObservations::::    
During a mist net session six Greater horseshoe bats were 
heard with the bat detector (not captured in the nets). During 
a bat detector excursion one specimen was heard, recorded  
and confirmed by sound analyses afterwards. The heights of these 
locations were 514 and 592 meter above sea level respectively. 
    
Distribution:Distribution:Distribution:Distribution:    
This horseshoe bat is distributed in the temperate zone from the Atlantic coast to 
Japan. The species was distributed over all Croatia, almost always below 800 m 
altitude. Since 1970 the distribution shrank and the numbers decreased; 
nowadays most individuals are found in the Southwest of Croatia. 
  
HabitatHabitatHabitatHabitat::::    
Prefers permanent pastures and deciduous woodland in the neighborhood of relatively warm caves, mines or 
attics, which are used as summer roosts.  
 
StatusStatusStatusStatus::::    
The Greater horseshoe bat is a resident species in Croatia according to annex 1 of the Red book of 
mammals of Croatia (listed number 3 of the Chiroptera) and regarded as “near threatened”. 
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TADARIDA TENIOTISTADARIDA TENIOTISTADARIDA TENIOTISTADARIDA TENIOTIS    ----    EUROPEAN FREEEUROPEAN FREEEUROPEAN FREEEUROPEAN FREE----TAILED BATTAILED BATTAILED BATTAILED BAT    
 
ObservationsObservationsObservationsObservations::::    
The European free-tailed bat has been observed once 
with the bare ear, five times (at four places) with the 
bat detector and was confirmed four times (at three 
places) by analyses of bat detector recordings  
afterwards. The height the European free-tailed bats have been 
observed during this period of study ranges from 514 to 1,346 
meter above sea level and is indicated in the bar graph in figure 
8.3. 
  
DistributionDistributionDistributionDistribution::::    
The distribution of this species is west from the Canary Islands, over the 
Mediterranean area, through Asia till Japan. In Croatia the European free-tailed 
bat is predominantly known from the coastal zone and the adjacent mountain 
cliffs.  
  
HabitatHabitatHabitatHabitat::::    
Habitat for this species varies from the open areas over forests, lakes to agricultural settlements or towns. 
Roosts are located typically in inaccessible rocky crevices; sometimes also in high buildings.  
 
StatusStatusStatusStatus::::    
The European free-tailed bat is a resident species in Croatia according to annex 1 of the Red book of 
mammals of Croatia (listed number 34 of the Chiroptera), however it is not mentioned as one of the 
(critically) endangered, vulnerable, data deficient, near threatened or least concern categories. 
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Figure 8.3. Observed European free-tailed bats (Tadarida teniotis) with according height above sea level. 
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EPTESICUS SEROTINUSEPTESICUS SEROTINUSEPTESICUS SEROTINUSEPTESICUS SEROTINUS    ––––    SEROTINESEROTINESEROTINESEROTINE    
    
ObservationsObservationsObservationsObservations::::    
During mist net sessions at two different locations six 
respectively one specimen have been captured. 
Furthermore, at three other locations Serotines could be 
revealed by sound analyses of bat detector recordings. The 
range this species has been observed during this period of study  
varies between182 – 926 meter above sea level; this height is well 
below the maximum found for the Serotine (1,654 meter above sea level) 
during a Field Study Group survey in Macedonia (Willemsen & Bekker (ed), 
2006). 
     
Distribution:Distribution:Distribution:Distribution:    
The European distribution of the Serotine starts from the coastal zone over a wide 
area from the southern tip of Spain till the northern tip of Denmark and eastwards till 
China and Taiwan. The species is known from Croatia, however the distribution 
seems to be patchy, along the coastal zone and the northern borders with Italy, Slovenia and Hungary.  
 
HabitatHabitatHabitatHabitat::::    
Habitat for this species varies from parklands, edges of forests and pastures. For summer roosts almost 
always buildings are selected. 
    
StatusStatusStatusStatus::::    
The Serotine is a resident species in Croatia according to annex 1 of the Red book of mammals of Croatia 
(listed number 8 of the Chiroptera), however it is not mentioned as one of the (critically) endangered, 
vulnerable, data deficient, near threatened or least concern categories. 
    
    

PLECOTUS KOLOMBATOVIPLECOTUS KOLOMBATOVIPLECOTUS KOLOMBATOVIPLECOTUS KOLOMBATOVICICICICI    ----    BALKAN LONGBALKAN LONGBALKAN LONGBALKAN LONG----EARED BATEARED BATEARED BATEARED BAT    
    
ObservationsObservationsObservationsObservations::::    
During two mist net sessions at two locations, one and seven 
specimens have been caught (514 and 592 meter above sea 
level respectively).  
  
DistributionDistributionDistributionDistribution::::    
The center of the distribution of Balkan long-eared bats is Greece, extending 
over a coastal zone, including the isles, till Istria in the North-western direction 
and till Istanbul in the Eastern direction. Towards the South till the coastal zone 
of Turkey and the islands as e.g. Crete and Cyprus. 
        
HabitatHabitatHabitatHabitat::::    
Habitat for this species are the coastal influenced, evergreen oak (Quercus ilex) forests in the lower Karstic 
Mediterranean vegetation; also in the maquis. Roosts in rocky crevices, but also (maternity colonies) in 
church lofts or tunnels.  
    
StatusStatusStatusStatus::::    
The Balkan long-eared bat is a resident species in Croatia according to annex 1 of the Red book of 
mammals of Croatia (listed number 31 of the Chiroptera), and regarded as “data deficient”. 
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NYCTALUS LASIOPTERUSNYCTALUS LASIOPTERUSNYCTALUS LASIOPTERUSNYCTALUS LASIOPTERUS    ----    GREATER NOCTULEGREATER NOCTULEGREATER NOCTULEGREATER NOCTULE    
 
ObservationsObservationsObservationsObservations::::    
With the bat detector recordings once a Greater noctule 
could be established (57 meter above sea level).  
  
DistributionDistributionDistributionDistribution::::    
The Greater noctule has a predominantly Mediterranean, patchy 
distribution; however, farther eastwards into Russia, Iran and Kazakhstan 
the distribution seems to be more continuous. Up till now the species is known 
from four places in of Croatia, all of them in the coastal zone.  
 
HabitatHabitatHabitatHabitat::::    
The species lives in mixed forests with predominantly deciduous trees. Also in parks.  
 
StatusStatusStatusStatus::::    
The Greater noctule is a resident species in Croatia according to annex 1 of the Red book of mammals of 
Croatia (listed number 22 of the Chiroptera), and regarded as “data deficient”. 
    
    
    

PIPISTRELLUS PYGMAEUSPIPISTRELLUS PYGMAEUSPIPISTRELLUS PYGMAEUSPIPISTRELLUS PYGMAEUS    ----    SOPRANO PIPISTRELLESOPRANO PIPISTRELLESOPRANO PIPISTRELLESOPRANO PIPISTRELLE    
    

ObservationsObservationsObservationsObservations::::    
Two bat detector observations at one location 
revealed a Soprano pipistrelle and two recordings,  
also at one location, could be identified as originating 
from this species. Besides these two locations another 
bat detector observation and another bat detector recording 
revealed two more locations for Soprano’s pipistrelle. The height 
range in which this species has been observed during the period of 
study varies between 514 and 888 meter above sea level. 
 
DistributionDistributionDistributionDistribution::::    
This Pipistrelle covers Europe more or less to the same extent as the Common 
pipistrelle (Pipistrellus pipistrellus), with exception of the northern parts of 
Scandinavia, and further into the Near East. However the distribution in the south of 
Italy and the mid Balkan area remains uncertain. The species is known from Croatia, but its exact distribution 
is unknown.  
 
HabitatHabitatHabitatHabitat::::    
The Soprano pipistrelle seems to live a little less synanthrope as the Common pipistrelle.     
    
StatusStatusStatusStatus::::    
The Soprano pipistrelle is a resident species in Croatia according to annex 1 of the Red book of mammals of 
Croatia (listed number 28 of the Chiroptera), however it is not mentioned as one of the (critically) 
endangered, vulnerable, data deficient, near threatened or least concern categories. 
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PIPISTRELLUS PIPISTRELLUSPIPISTRELLUS PIPISTRELLUSPIPISTRELLUS PIPISTRELLUSPIPISTRELLUS PIPISTRELLUS    ----    COMMON PIPISTRELLECOMMON PIPISTRELLECOMMON PIPISTRELLECOMMON PIPISTRELLE    
 
ObservationsObservationsObservationsObservations::::    
Bat detector observations and recordings at six 
different locations (at two places with two individuals), 
complete the recordings of this Pipistrelle species. The 
height at which the Common pipistrelle has been 
observed during the period of study ranges from 57 to 
661 meter above sea level and is indicated in the bar 
graph in figure 8.4. 
 
DistributionDistributionDistributionDistribution::::        
The distribution of the Common pipistrelle covers Europe, with exception of 
the northern parts of Scandinavia, and further into the Near East. The species 
is known from all of Croatia, but in the last decennia the distribution seems to be 
more prominent in the northern parts of the country.  
 
HabitatHabitatHabitatHabitat::::    
The Common pipistrelle lives in a wide array of habitats: open forested or agricultural areas, but also 
riparian and urban areas. Roosts are mainly in buildings.     
    
StatusStatusStatusStatus::::    
The Common pipistrelle is a resident species in Croatia according to annex 1 of the Red book of mammals 
of Croatia (listed number 27 of the Chiroptera), however it is not mentioned as one of the (critically) 
endangered, vulnerable, data deficient, near threatened or least concern categories. 
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Figure 8.4. Observed Common pipistrelle (Pipistrellus pipistrellus) with according height above sea level. 
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HYPSUGO SAVIIHYPSUGO SAVIIHYPSUGO SAVIIHYPSUGO SAVII    ----    SAVI’S PIPISTRELLESAVI’S PIPISTRELLESAVI’S PIPISTRELLESAVI’S PIPISTRELLE    
 
ObservationsObservationsObservationsObservations::::    
The remnants of a Savi’s pipistrelle were discovered in 
a water basin at the roadside. Two mist net sessions 
were organized at this exact location, during which 6 
and several days later 5 specimens were caught. At 
the other locations 13, 1, 8 and 19 specimens were  
captured; a total of 52 specimens. With the bat detector in total 90 
times a Savi’s pipistrelle has been located at 47 locations; some 4 
specimens could be identified by analyses of bat detector recordings 
afterwards. The heights in which the Savi’s pipistrelles (147 in total) 
have been observed during the period of study are indicated in the 
box plot in figure 8.5.  
  
DistributionDistributionDistributionDistribution::::    
The distribution of Savi’s pipistrelle is confined to the countries around the Mediterranean and in Asia to 
Mongolia. The species is known from all of Croatia.  
 
HabitatHabitatHabitatHabitat::::    
This species is a typical inhabitant of rocky areas with cliffs and crevices as its favorite shelter. Roosts are 
sometimes in buildings or holes in lampposts.  
 
StatusStatusStatusStatus::::    
Savi’s pipistrelle is a resident species in Croatia according to annex 1 of the Red book of mammals of 
Croatia (listed number 9 of the Chiroptera), however it is not mentioned as one of the (critically) 
endangered, vulnerable, data deficient, near threatened or least concern categories. 
 
 
 

Figure 8.5. Box plot with full range and 5% (dotted line), 25%, 50% and 75% of height above sea level for the observed 
presence of Savi’s pipistrelle (Hypsugo savii). 
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MYOTIS MYOTIS MYOTIS MYOTIS MYOTIS MYOTIS MYOTIS MYOTIS ----    GREATER MOUSEGREATER MOUSEGREATER MOUSEGREATER MOUSE----EARED BATEARED BATEARED BATEARED BAT    
    
ObservationsObservationsObservationsObservations::::    
During a mist net session one specimen and at another 
mist net session two specimens have been caught (926 
and 1,194 meter above sea level). 
 
DistributionDistributionDistributionDistribution::::    
This Mouse-eared bat is distributed from the Southwestern and Central 
area of Europe to the Middle East. In Croatia it is supposed to occur in the 
Northeastern part of the country with rather small and isolated patches in 
Istria and the Southeastern part along the coast. 
  
HabitatHabitatHabitatHabitat::::    
Prefers forested areas and adjoining cultivated open places; summer (maternity) roosts in caves and 
manmade, often abandoned structures.     
 
StatusStatusStatusStatus::::    
The Greater mouse-eared bat is a resident species in Croatia according to annex 1 of the Red book of 
mammals of Croatia (listed number 19 of the Chiroptera), and regarded as “near threatened”. 
    
    
    

MYOTIS AURASCENSMYOTIS AURASCENSMYOTIS AURASCENSMYOTIS AURASCENS    ----    GOLDEGOLDEGOLDEGOLDEN BAT N BAT N BAT N BAT     
    

ObservationsObservationsObservationsObservations::::    
During a mist net session one specimen of a Golden bat has 
been caught (595 meter above sea level).  
 
DistributionDistributionDistributionDistribution::::    
The Golden bat, recently split from the Myotis mystacinus group 
(sensu latu) as separate species (Benda & Tsytsulina, 2000), is  
distributed in Southeastern Europe within the steppe zone. In Croatia the 
species is known from Filipjakov, Šibenik, Dubrovnik and the islands Brač and 
Mljet. 
  
HabitatHabitatHabitatHabitat::::    
This species is a bat of open landscapes: steppe or forest steppe, as the second vernacular name (Steppe 
whiskered bat) suggests.  
 
StatusStatusStatusStatus::::    
The Golden bat is a resident species in Croatia according to annex 1 of the Red book of mammals of 
Croatia (listed number 11 of the Chiroptera), however it is not mentioned as one of the (critically) 
endangered, vulnerable, data deficient, near threatened or least concern categories. 
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MYOTIS EMARGINATUSMYOTIS EMARGINATUSMYOTIS EMARGINATUSMYOTIS EMARGINATUS    ----    GEOFFROY’S BATGEOFFROY’S BATGEOFFROY’S BATGEOFFROY’S BAT    
    
ObservationsObservationsObservationsObservations:::: 
During a mist net session one specimen has been 
caught. Furthermore, Geoffroy’s bat could be registered 
twice with bat detector recordings (595, 869 and 888 
meter above sea level).  
 
DistriDistriDistriDistributionbutionbutionbution::::    
Geoffroy’s bat is distributed from the Southwestern and Central area of 
Europe to Central Asia. In Croatia it is known along the coast from Istria and 
the Southeastern part of the country. Furthermore the species is known from 
the Eastern part of the country, leaving a rim adjacent to Hungary empty.  
  
HabitatHabitatHabitatHabitat::::    
The habitat consists of broadleaf forests or parks, with in the neighborhood caves or abandoned buildings 
for summer roosts.     
    
StatusStatusStatusStatus::::    
Geoffroy’s bat is a resident species in Croatia according to annex 1 of the Red book of mammals of Croatia 
(listed number 18 of the Chiroptera), and regarded as “near threatened”. 
 
 
    

MYOTIS NATTERERIMYOTIS NATTERERIMYOTIS NATTERERIMYOTIS NATTERERI    ----    NATTERER’S BATNATTERER’S BATNATTERER’S BATNATTERER’S BAT    
 
ObservationsObservationsObservationsObservations::::    
Three recordings of bat detector sounds indicated 
Natterer’s bat at three different locations; once bat 
detector sounds could be identified immediately as 
originating from this species. The height range in which 
this species has been observed during this study period 
varies between 869 and 1,194 meter above sea level. 
 
DistributionDistributionDistributionDistribution::::    
The distribution of this species is limited to the Central and South of Europe 
(including the Southern tip of Sweden) to the Near East. In Croatia it is 
supposed to be present in the Northeastern part of the country with rather small 
and isolated patches in Istria and the Southeastern part along the coast. 
  
HabitatHabitatHabitatHabitat::::    
Prefers forested areas and adjoining cultivated open places; summer (maternity) roosts in caves and 
manmade, often abandoned structures.     
    
StatusStatusStatusStatus::::    
Natterer’s bat is a resident species in Croatia according to annex 1 of the Red book of mammals of Croatia 
(listed number 21 of the Chiroptera), however it is not mentioned as one of the (critically) endangered, 
vulnerable, data deficient, near threatened or least concern categories. 
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MYOTIS DAUBENTOMYOTIS DAUBENTOMYOTIS DAUBENTOMYOTIS DAUBENTONIINIINIINII    ----    DAUBENTON’S BATDAUBENTON’S BATDAUBENTON’S BATDAUBENTON’S BAT    
 
ObservationsObservationsObservationsObservations::::    
With bat detector recordings two specimens could be 
analyzed that appeared to be Daubenton’s bat (57 and 
385 meter above sea level). 
 
DistributionDistributionDistributionDistribution::::    
Daubenton’s bat is widely distributed from the Atlantic over Central 
Europe to eastern Siberia. In Croatia most specimens have been found in 
the Northwestern part of the country.  
  
HabitatHabitatHabitatHabitat::::    
This species prefers (small) lakes, ponds and streams all near forests that provide 
hollow trees as summer shelters.  
 
StatusStatusStatusStatus::::    
Daubenton’s bat is a resident species in Croatia according to annex 1 of the Red book of mammals of 
Croatia (listed number 16 of the Chiroptera), however it is not mentioned as one of the (critically) 
endangered, vulnerable, data deficient, near threatened or least concern categories. 
    

    

Figure 8.6. Red fox (Vulpes vulpes) recorded by a camera trap at location 3. The red fox is discussed on the next page. 
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VULPES VULPESVULPES VULPESVULPES VULPESVULPES VULPES    ----    RED FOXRED FOXRED FOXRED FOX    
    
ObservationsObservationsObservationsObservations::::    
One Red fox has been spotted and some droppings were 
ascribed to this species as well. Three times this species 
showed up in front of a camera trap (figure 8.6): two times in 
open mountainous terrain and once in an olive grove. The 
height 
range in which this species has been observed during the study period 
varies between 182 and 1,389 meter above sea level (figure 8.7). 
 
DistributionDistributionDistributionDistribution::::    
The distribution of the Red fox comprises almost all of Europe and extends 
eastwards to China and Japan. In Croatia the Red fox is present in all parts of the 
country, except some of the isles. 
 
HabitatHabitatHabitatHabitat::::    
The Red fox feels at home in a diversity of forests and open landscapes, but lives also in suburban and even 
urban areas.  
 
StatusStatusStatusStatus::::    
The Red fox is a resident species in Croatia according to annex 1 of the Red book of mammals of Croatia 
(listed number 3 of the Carnivora), however it is not mentioned as one of the (critically) endangered, 
vulnerable, data deficient, near threatened or least concern categories. 
    

    

 
    

Figure 8.7. Observed Red fox (Vulpes vulpes) with according height above sea level. 
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MELES MELESMELES MELESMELES MELESMELES MELES    ----    BADGERBADGERBADGERBADGER    
 
ObservationsObservationsObservationsObservations::::    
At two locations a Badger triggered the camera traps: once 
in open mountainous terrain and once in an olive grove 
(182 meter above sea level). Once a faecal deposit of this 
species has been located (888 meter above sea level). 
    
DistributionDistributionDistributionDistribution::::    
The Badger is present in almost the complete European continent, except in 
the upmost North of Scandinavia; and eastwards to China. In Croatia the 
species is present in all parts of the country, except for some of the isles. 
 
HabitatHabitatHabitatHabitat::::    
The Badger’s habitat consists of (mixed) woods, hedges, riverine habitat and agricultural land.  
    
StatusStatusStatusStatus::::    
The badger is a resident species in Croatia according to annex 1 of the Red book of mammals of Croatia 
(listed number 10 of the Carnivora), however it is not mentioned as one of the (critically) endangered, 
vulnerable, data deficient, near threatened or least concern categories. 
    

    

    

FELIS SILVESTRISFELIS SILVESTRISFELIS SILVESTRISFELIS SILVESTRIS    ----    WILDCATWILDCATWILDCATWILDCAT    
 
ObservationsObservationsObservationsObservations::::    
At one location a Wildcat triggered a camera trap in open 
mountainous terrain (888 meter above sea level).  
 
DistributionDistributionDistributionDistribution::::    
The distribution of the Wildcat in Western Europe is patchy wise limited 
south of the 52th parallel and also in Scotland. In Croatia it is known in 
the Northern part and less in the Southeastern part of the country. 
 
HabitatHabitatHabitatHabitat::::    
The Wildcat prefers deciduous forests and rock crevices for shelter.  
 
StatusStatusStatusStatus::::    
The Wildcat is a resident species in Croatia according to annex 1 of the Red book of mammals of Croatia 
(listed number 4 of the Carnivora), however it is not mentioned as one of the (critically) endangered, 
vulnerable, data deficient, near threatened or least concern categories. 
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SUS SCROFASUS SCROFASUS SCROFASUS SCROFA    ----    WILD BOARWILD BOARWILD BOARWILD BOAR    
 
ObservationsObservationsObservationsObservations::::    
The two observations of this species were based on tracks 
(709 meter above sea level) and a camera trap picture 
(182 meter above sea level). The tracks have been found 
near the road and the camera trap was placed on a trail 
through an olive grove near the campsite. 
 
DistributionDistributionDistributionDistribution::::    
The distribution of the Wild boar is almost the complete surface of Europe 
except for the British Isles; in Scandinavia there are only five small areas in the 
Southern parts. The species is also wide spread in the Palaearctic and Tropical 
zones in Asia. In Croatia the Wild boar is present all over the country. 
 
HabitatHabitatHabitatHabitat::::    
The Wild boar primarily prefers the broad leaved deciduous forests with oaks, beeches or chestnuts (mast 
production). It can stand other type of habitats if there is access to water and food (agriculture).  
     
StatusStatusStatusStatus::::    
The Wild boar is a resident species in Croatia according to annex 1 of the Red book of mammals of Croatia 
(listed number 1 of the Artiodactyla), however it is not mentioned as one of the (critically) endangered, 
vulnerable, data deficient, near threatened or least concern categories. 
 
 
    

 

Figure 8.8. Wild boar (Sus scrofa), captured by the camera trap in the olive grove near the village of Gornja Podgora. 
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RUPICAPRA RUPICAPRA RUPICAPRA RUPICAPRA RUPICAPRA RUPICAPRA RUPICAPRA RUPICAPRA ----    ALPINE CHAMOISALPINE CHAMOISALPINE CHAMOISALPINE CHAMOIS    
 
ObservationsObservationsObservationsObservations::::    
All observations of the Alpine chamois, more precisely the 
subspecies Balkan chamois (Rupicapra r. balcanica), were 
sightings near the road in the Biokovo Nature Park. In total 
six sightings, some also photographed (figure 8.8), were 
possible from distances of about 60 till 300 meters above sea level. In 
three cases the observations were single, while in the remaining cases two, 
four and six animals aggregated. The height at which the Balkan chamois 
has been observed during this study period is slightly above 1,200 m 
(figure 8.9).  
 
DistributionDistributionDistributionDistribution::::    
The distribution of the Alpine chamois is restricted to some central European mountain 
areas including in the Balkan countries. In Croatia in the mountain areas bordering Slovenia and Hungary 
the species is present and seems to spread. The subspecies R. r. balcanica is restricted in Croatia mainly in 
the Biokovo Nature Park and adjacent areas and in a small area Northeast of Biokovo. The total population 
has been estimated at approximately 800-1,000 animals (Antolović et all. 2006). 
 
HabitatHabitatHabitatHabitat::::    
The Alpine chamois needs steep rocks and rocky areas (to avoid predators) and prefers the alpine meadows 
above the tree line. In the Biokovo Nature Park the lushy vegetation at the bottom of dolines is frequently 
visited. 
 
StatusStatusStatusStatus::::    
The Alpine chamois is a resident species in Croatia according to annex 1 of the Red book of mammals of 
Croatia (listed number 7 of the Artiodactyla), and it is regarded as “regionally extinct”. 
 

Figure 8.9. Observed Balcan chamois (Rupicapra r. balcanica) with according height above sea level. 
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LEPUS EUROPAEUSLEPUS EUROPAEUSLEPUS EUROPAEUSLEPUS EUROPAEUS    ----    EUROPEAN HAREEUROPEAN HAREEUROPEAN HAREEUROPEAN HARE    
 
OOOObservationsbservationsbservationsbservations::::    
All observations of this species were sightings near the road 
in the Biokovo Nature Park. In total 15 sightings were 
made, all of single animals. The heights at which the 
European hares have been observed during this study 
period are indicated in figure 8.10. 

 
DistributionDistributionDistributionDistribution::::    
The distribution of the European hare is almost continuously over Europe, with 
exceptions of Northern Scandinavia, Ireland and most of Spain. In Croatia it is 
known all over the country, including the islands.  
  
HabitatHabitatHabitatHabitat::::    
Habitat for this species is typically the open woodlands, steppes and agricultural- and grasslands. Ditch 
sides, scrubs, hedges or forest patches are used for cover.  
 
StatusStatusStatusStatus::::    
The European hare is a resident species in Croatia according to annex 1 of the Red book of mammals of 
Croatia (listed number 1 of the Duplicidentata), and regarded as “near threatened”.    
    

 
  
 
 

Figure 8.10. Observed European hare (Lepus europaeus) with according height above sea level. 
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SCIURUS VULGARISSCIURUS VULGARISSCIURUS VULGARISSCIURUS VULGARIS    ----    RED SQUIRRELRED SQUIRRELRED SQUIRRELRED SQUIRREL    
 
ObservationsObservationsObservationsObservations::::    
The seven observations of the Red squirrel were all 
sightings; the height of these observations is indicated in 
figure 8.11. The observed distribution was restricted 
in the pine forest in the Southwest part of the Biokovo Nature Park. 
  
DistributionDistributionDistributionDistribution::::    
The distribution of the Red squirrel is almost continuously over Europe and in 
Asia till the Northeast of China. In Croatia it is known almost continuously in 
the North, and patchy in the South; not on the islands.  
  
HabitatHabitatHabitatHabitat::::    
Habitat for this species are forests and parks with broad-leaved and conifer trees.  
 
StatusStatusStatusStatus::::    
The Red squirrel is a resident species in Croatia according to annex 1 of the Red book of mammals of 
Croatia (listed number 1 of the Rodentia), and is regarded as “near threatened”. 
    
    

Figure 8.11. Observed Red squirrel (Sciurus vulgaris) with according height above sea level. 
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ELIOMYS QUERCINUSELIOMYS QUERCINUSELIOMYS QUERCINUSELIOMYS QUERCINUS    ----    GARDEN DORMOUSEGARDEN DORMOUSEGARDEN DORMOUSEGARDEN DORMOUSE    
 
ObservationsObservationsObservationsObservations::::    
One Garden dormouse was captured at a height of 1,170 
meter above sea level. Also in one collection of owl pellets 
a left and a right mandible of a Garden dormouse have 
been found, indicating at least one individual coming from 
a cave at 1,280 meters above sea level. Based on these recordings this 
species seems to occur in rocky habitats at high altitudes, where the Fat 
dormouse is absent (and so is possible competition by this species). 
  
DistributionDistributionDistributionDistribution::::    
The distribution of the Garden dormouse in Western Europe is limited to the South of 
the 52th parallel and East of the 15th meridian. There are also scattered populations 
in the east. In Croatia the species is known from the Southeastern part of the country 
and a narrow coastal zone up to Istria. 
 
HabitatHabitatHabitatHabitat::::    
This species lives predominantly in between rocky terrain and bushes. Also in orchards and manmade 
constructions.  
 
StatusStatusStatusStatus::::    
The Garden dormouse is a resident species in Croatia according to annex 1 of the Red book of mammals of 
Croatia (listed number 5 of the Rodentia), and is regarded as “near threatened”. 
    

    

 

Figure 8.12. Garden dormouse (Eliomys quercinus) was captured in a live-trap. 

Photo: Kees M
ostert 
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    GLIS GLIS GLIS GLIS GLIS GLIS GLIS GLIS ----    FAT DORMOUSEFAT DORMOUSEFAT DORMOUSEFAT DORMOUSE    
 
ObservationsObservationsObservationsObservations::::    
The Fat dormouse turned out to be the most frequent 
species in owl pellets (2) and other remnants (2). The 
presence of three individuals at two trap sites and a 
camera trap record, together with ten sight observations of 
the Fat dormouse after sunset at nine locations and even 
one individual located by hearing, clearly indicate that this 
species is very common in the area of Biokovo Nature 
Park. The height the Fat dormice have been observed 
during this study ranges between 160 and 1,522 meter 
above sea level and is presented in figure 8.13. 
    
DistributionDistributionDistributionDistribution::::    
The distribution of the Fat dormouse covers the mainland of Europe, with a more or less clear area along the 
Atlantic; this species is absent in most of Spain, Ireland and Great Britain (except a patch in the south), the 
Netherlands, Denmark and Scandinavia. Outside Europe it is known in Minor Asia, the Caucasus and 
Northwestern Iran. In Croatia the species is known continuously over the country except for some of the 
islands. 
 
HabitatHabitatHabitatHabitat::::    
This species lives predominantly in deciduous forests (beech, oak and chestnut). Substrate with crevices (carst 
e.g.) or other rocky formations for hibernation are favorite.  
 
StatusStatusStatusStatus:::: 
The Fat dormouse is a resident species in Croatia according to annex 1 of the Red book of mammals of 
Croatia (listed number 6 of the Rodentia), and is regarded as “least concern”. 

Figure 8.13. Observed Fat dormouse (Glis glis) with according height above sea level. In red: sightings or casual founds, in black: trapped 
animals. 
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DINAROMYS BOGDANOVIDINAROMYS BOGDANOVIDINAROMYS BOGDANOVIDINAROMYS BOGDANOVI    ----    MARTINO’S VOLEMARTINO’S VOLEMARTINO’S VOLEMARTINO’S VOLE    
 
ObservationsObservationsObservationsObservations::::    
The goal of this workshop -to establish the presence of 
Martino’s vole- was achieved by the capture of two 
individuals at the same location (B - Doline-limestone rocky 
outcrop). Furthermore the remains of Dinaromys bogdanovi  
could be established at two locations; one dead animal in the vicinity 
of Veliki Godinj and five specimens in owl pellets coming from the Boravac 
cave. The height in which the Martino’s voles have been observed during 
this study period is indicated in figure 8.14 by the red dots, and appeared to 
be 355, 959 and 1241 meter above sea level.    
 
Other observaOther observaOther observaOther observations in Biokovo Nature Park:tions in Biokovo Nature Park:tions in Biokovo Nature Park:tions in Biokovo Nature Park:    
Earlier observations of Martino’s vole in Biokovo Nature Park are known from the towns of Šošići, Vošac and 
another one close to Vošac. The height of the captures is relatively low (1,200 meter above sea level), but 
within the range of other specimens established at other locations. The height of the places where predators 
deposited the remains of this species is not conclusive for the species itself, since it is likely that the remains 
have been transported passively. 
 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

DistributionDistributionDistributionDistribution::::    
The distribution of Martino’s vole is restricted to the Balkan area. In Croatia it is known almost continuously 
in the North, and patchy in the South; not on the islands.  
 
According to Tvrtković (2006) Martino’s vole is known in Croatia from four subareas: 
a) The Mala Kapela in the northeast is relatively small; the species have been described from Vrhovine in 

1962.  
b) The mountain area of Velebit in the northeast is situated at approximately 20 km of the Mala Kapela. In 

this mountain ridge Martino’s vole has been described in 1986, 1987 and 2008 near Zavižana, 
Babrovača, Gornja Klada, Babić Kuk, Paklenica and Predzid. 
 

Figure 8.14. Box plots with full range and 25%, 75% of height above sea level for Martino’s vole (left, based on Kryštufek & Buzan 
2008) and Snow vole (right, based on Krapp 1982). Observations during the camp period are marked with red dots. 
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c)  At approximately 15 km to the south a long stretched, relatively low mountain ridge with the Dinara as 
one of the prominent peaks; this ridge bends towards the southeast mountain areas of Bosnia and 
Herzegovina. Observations of Martino’s vole in these areas have been described in 1967, 1988 and 
1994. Towards the coast a mountain ridge is situated at approximately 20 km; this ridge includes 
Biokovo Nature Park. 

d) To the southeast this ridge continues over the passage of Bosnia and Herzegovina to the Adriatic Sea, 
with the locations Ploče, Bačinska jezera and Sniježnica. However Martino’s vole has been established at 
the peninsula near Orebić; these observations have been described in 1986 en 2005. 

 
Outside CroatiaOutside CroatiaOutside CroatiaOutside Croatia::::    
Northwest of Croatia recently no Dinaromys specimens have been found. To the Southeast, some locations 
are known from the mountains close to the coastal region: e.g. Karaotok, Orjen and Cetinje in Bosnia and 
Herzegovina and Montenegro. From Albania no locations of the presence of Martino’s vole are available. 
From the more inland mountain ridges, some locations are known e.g. for Durmitor, Bjelasica, Jakupica and 
the most southeast mountain ridge of Galičica (Kryštufek & Buzan 2008). Fossil discoveries of Dinaromys 

elsewhere in the Balkan-area are known from Dubci and Podumci (Croatia) and Ilirska Bistrica (Slovenia). In 
Italy most fossil discoveries have been established in Monrupino near Trieste and at different locations North 
of the river Po (Petrov & Todorović, 1982). The present distribution area is considerably smaller than the 
area with known fossil discoveries. This is an indication of a long-term decline trend. 
 
HabitatHabitatHabitatHabitat::::    
In literature the height above sea-level is known of 
96 captures and/or findings. It varies between 100 
and 2,010 meter above sea level (Kryštufek & 
Buzan 2008). In the box plot (figure 8.14) these 
values are depicted; recent captures and findings in 
Biokovo Nature Park are marked separately. In 
comparison with the Snow vole (Chionomys 

nivalis), living between 100 and 4,700 m, 
Martino’s vole definitely doesn´t live at higher 
altitudes. The difference is partially explained by the 
fact that the distribution area of the Snow vole also 
comprises higher mountain areas (Alps and 
Pyrenees). Above that Martino’s vole displays a 
certain preference for habitats in dolines, the 
depressions in the karstic landscape with fertile and 
moist soil. However, Martino’s vole also prefers 
places at entrances of caves and with big stones; a 
habitat that is preferred by Snow voles as well.  
 
Kryštufek & Buzan (2008) estimate the total 
potential area for Martino´s vole at 43.545 km2, 
but the real occupied territory is less than 5,200 
km2; they also point at the large differences in the 
genetic structure between the subareas indicating 
isolated populations. Parasite species of Martino’s 
vole from different sub area’s show remarkable 
differences (Brelih & Trilar, 2000); this also 
indicates a long existing isolation of the 
(sub)populations.  

Figure 8.15. Martino’s vole (Dinaromys bogdanovi). 

Photo: Kees M
ostert 
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ThreatsThreatsThreatsThreats::::    
Kryštufek & Buzan (2008) assume that Snow vole is the most important competitor for Martino’s vole 
because of a higher reproduction rate. These authors suppose climate change will make Martino’s vole 
loose this competition. On-going expelling from the present area seems to be inevitable. Nobody will 
acknowledge predators as Weasel (Mustela nivalis), Stone marten (Martes foina), Horned viper (Vipera 
ammodytes) and Eagle owl (Bubo bubo) as a threat for the Martino’s vole population, because these are 
‘natural’ phenomena’s. The real threat seems to be the fragmented distribution of the area. In Croatia 
Martino’s vole is known from a number of more or less isolated mountain areas. Inside these areas the 
appropriate habitats are situated at circumscriptive places (most of all the dolines). Nowhere a vast area can 
be found with optimal continuous presence of Martino’s voles habitat. Future for Martino’s vole seems to be 
gloomy. 
 
StatusStatusStatusStatus::::    
Martino’s vole is a resident species in Croatia according to annex 1 of the Red book of mammals of Croatia 
(listed number 11 of the Rodentia), and regarded as “data deficient”. It seems that this species is not 
extremely rare within the Biokovo Nature Park and the direct surroundings. 
    

    

    

APODEMUS FLAVICOLLISAPODEMUS FLAVICOLLISAPODEMUS FLAVICOLLISAPODEMUS FLAVICOLLIS    ----    YELLOWYELLOWYELLOWYELLOW----NECKED MOUSENECKED MOUSENECKED MOUSENECKED MOUSE    
 
ObservationsObservationsObservationsObservations::::    
The Yellow-necked mouse has been established at one 
location at the Southeast side of the Biokovo Nature Park 
(355 meter above sea level). It is remarkable that this 
species has not been trapped in the high elevated regions 
in the park. Probably the main part of its distribution is located at the 
mountain ridge Northeast of Biokovo Nature Park. 
  
DistributionDistributionDistributionDistribution::::    
The distribution of the Yellow-necked mouse covers the mainland of Europe, with 
a more or less clear area along the Atlantic (except the south of Great Britain and 
the northwest of Spain); in Asia till the Near East. In Croatia it is known almost 
continuously over the country except for the South.  
  
HabitatHabitatHabitatHabitat::::    
Habitat for this species is predominantly in mature deciduous woodland. Also in forests and parks with 
broad-leaved and conifer trees.  
 
StatusStatusStatusStatus::::    
The Yellow-necked mouse is a resident species in Croatia according to annex 1 of the Red book of 
mammals of Croatia (listed number 20 of the Rodentia), however it is not mentioned as one of the (critically) 
endangered, vulnerable, data deficient, near threatened or least concern categories. 
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APODEMUS SYLVATICUSAPODEMUS SYLVATICUSAPODEMUS SYLVATICUSAPODEMUS SYLVATICUS    ----    WOOD MOUSEWOOD MOUSEWOOD MOUSEWOOD MOUSE    
 
ObservationsObservationsObservationsObservations::::    
The correct identification of the Wood mouse was 
corroborated by checking all individuals on the absence or 
presence of a yellow collar (thus excluding Yellow-necked 
mouse) and measuring all hind feet and longest whisker 
lengths (hind feet over 24 mm and whiskers over  
40 mm are indicating Western rock mouse - A. epimelas). The wood 
mouse has been caught with Longworth traps in 6 out of the 7 
locations (108 specimens in total). In the highlands of Biokovo Nature Park 
this small mammal is present throughout; in the lower agricultural area’s it 
has not been captured. During night observations four Apodemus species (two times 
1 and once 2 specimens) have been spotted; although they were not kept in hand, 
these specimens were regarded as Apodemus sylvaticus (cf). The heights in which the 
Wood mice have been observed during this study period vary between 352 and 
1,271 meter above sea level (figure 8.16). 
 
DistributionDistributionDistributionDistribution::::    
The distribution of the Wood mouse in Europe and Minor Asia is almost throughout with exceptions of the 
Northern part of Norway and Sweden; also absent in Finland, Estonia and Lithuania. In Croatia the species 
is known continuously over the country.  
 
HabitatHabitatHabitatHabitat::::    
This highly adaptable species indeed lives in almost every habitat: woodlands, moors, agricultural and 
(sub)urban areas; also frequently in houses.  
 
StatusStatusStatusStatus::::    
The Wood mouse is a resident species in Croatia according to annex 1 of the Red book of mammals of 
Croatia (listed number 21 of the Rodentia), however it is not mentioned as one of the (critically) endangered, 
vulnerable, data deficient, near threatened or least concern categories. 
 
 
 
 

Figure 8.16. Observed Wood mice (Apodemus sylvaticus) with according height above sea level. In black: sightings of Apodemus 

sylvaticus (cf), in red: trapped A. sylvaticus. 
 

1400 

1200 

1000 

800 

600 

400 

200 

0 



 

Mammal Survey Biokovo - Croatia 2011 57 

RATTUS NORVEGICUSRATTUS NORVEGICUSRATTUS NORVEGICUSRATTUS NORVEGICUS    ----    BROWN RATBROWN RATBROWN RATBROWN RAT    
 
ObservationsObservationsObservationsObservations::::    
The presence of one dead specimen in Kotisina (352 meter 
above sea level) and the presence of a Brown rat in owl 
pellets (160 meter above sea level) give the impression that 
this species is not rare in the lower area of the Biokovo 
Nature Park. 
 
DistributionDistributionDistributionDistribution::::        
The Brown rat, originally from northeast Asia, is now regarded a cosmopolitan. 
In Croatia it is spread almost continuously over the country, with exceptions to 
high mountainous areas.  
 
HabitatHabitatHabitatHabitat::::    
This species lives predominantly near water or has access to (waste)water. In case of habitats close to human 
activities then almost ever near crops, animal farms or store houses.  
 
StatusStatusStatusStatus::::    
The Brown rat is a resident species in Croatia according to annex 1 of the Red book of mammals of Croatia 
(listed number 26 of the Rodentia). It is not mentioned as one of the (critically) endangered, vulnerable, data 
deficient, near threatened or least concern categories, however regarded as an alien species introduced or 
moved in with an uncertain status. 
 
    

    

RATTUS RATTUSRATTUS RATTUSRATTUS RATTUSRATTUS RATTUS    ----    BLACK RATBLACK RATBLACK RATBLACK RAT    
 
ObservationsObservationsObservationsObservations::::    
Two dead specimens near the camp site (182 meter above 
sea level) and the presence of three Black rats in owl pellets 
(160 meter above sea level), in total two locations, give the 
impression that this species is common in the lower Biokovo area.  
 
DistributionDistributionDistributionDistribution::::    
The Black rat, originally from southeast Asia, is an anthropogenic 
cosmopolitan, predominantly through human travelling activities. Almost 
continuously in Europe and in Great Britain around cities; almost absent in 
Fennoscandia. In Croatia known almost continuously over the country, with 
exceptions to high mountainous areas.  
 
HabitatHabitatHabitatHabitat::::    
This species lives predominantly near human settlements and around agricultural areas.  
 
Status:Status:Status:Status:    
The Black rat is a resident species in Croatia according to annex 1 of the Red book of mammals of Croatia 
(listed number 27 of the Rodentia), and is not mentioned as one of the (critically) endangered, vulnerable 
data deficient, near threatened or least concern categories, however regarded as an alien species introduced 
or moved in with an uncertain status. 
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9 OTHER TAXONOMIC GROUPS  by: Kees Mostert  
 

 
9.1 BIRDS 
 
Biokovo Nature Park is predominantly an open, mountainous area with some pine forests on the lower 
slopes and beech forests at higher elevations. In such a landscape, the number of bird species is usually 
limited. Moreover, in late summer the breeding birds are silent and often behave inconspicuously. In our 
research area Biokovo, a total of 65 bird species was observed. In the surroundings of the park, a further 24 
bird species were observed. The species recorded are listed in appendix 7. 
 
Species such as Rock dove, Wood lark, Tawny pipit, Blue rock thrush, Wheatear, Black redstart, Raven and 
Grey bunting live on the rocky slopes. The best species recorded here was probably the (European) Rock 
partridge, which was seen remarkably often and sometimes at close range (though it was not easily 
photographed!). The largest group seen numbered about 20 animals. A Quail was photographed with a 
camera trap. Red-backed shrikes could be seen everywhere, often with recently fledged young. Alpine 
species were present in the form of Rock swallows, Red rock thrushes and large groups of Yellow-billed 
choughs. In some places, a few Western rock nuthatches were heard and seen. Among the highest peaks of 
Biokovo dozens of Alpine swifts could be seen. 
 
Raptors were present at remarkably low densities and observations were limited to a single Short-toed eagle 
and some Goshawks, Sparrow hawks, Hobby’s, as well as a few families of Kestrels. The beech forests were 
sparsely populated with species such as Lesser spotted woodpecker, Blackbird, Chaffinch and Marsh tit. In 
the scrub along the mountain slopes Eastern orphean warbler and Sombre tit were seen occasionally and 
once a Hawfinch. Every night the loud chirping of a small colony of Pallid swifts could be heard from just 
outside our camp building. They had their nests in the church tower next to the old school. There was also 
occasionally a young Blue rock thrush here. In the early mornings groups of Red-rumped swallows were 
often present and Turtle dove, Sardinian warbler, Hoopoe, Golden oriole, European serin and Cirl bunting 
were heard regularly. At night a number of Eurasian scops owls, Little owls and Tawny owls could be heard 
from the camp building. On some steep cliffs traces of Eagle owls were found, though the species was never 
heard or seen, unfortunately. 
 
 
9.2 DIURNAL BUTTERFLIES    
 
36 butterfly species were found in Biokovo, all listed in appendix 7. In the 
surroundings of Biokovo a further seven species were seen. On the open, 
rocky slopes, the number of butterfly species was low. However there were 
some specialties such as Hermit and Black ringlet. The Woodland grayling 
was about in large numbers, as was Clouded yellow, Mountain argus and 
Dusky meadow brown. Here and there Marbled white and Striped grayling 
could be seen. In the lower regions the number of species was higher, but 
the species found were more common such as Scarce swallowtail, Wood 
white, Southern white admiral, Silver-washed fritillary, Cardinal and 
Spotted fritillary. 
 
Interestingly, in several old abandoned houses Large tortoiseshells in 
lethargy were found. On warm and sunny walls Southern comma and Wall 
butterfly were found often. 

Figure 9.1.The Hermit (Chazara briseis) 
is one of the few butterfly species that is 
well adjusted to living in Rocky habitats. 

Photo: Kees M
ostert 
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9.3 DRAGONFLIES 
 
In Biokovo Nature Park virtually no water was present apart from the odd pond or water tank. Higher up in 
the mountains the streams were all dried out. Consequently, observations of dragonflies in Biokovo were 
limited to only two species. Along the western edge of the area, an Eastern spectre was seen foraging in the 
twilight for an extended period, and at the botanical garden a Sombre goldenring was seen (the species of 
Goldenring could not be identified with certainty). In the wider surroundings of Biokovo there were small 
rivers, streams, ponds and other water bodies, where 16 dragonfly species were observed. They are listed in 
appendix 7. Near the delta south of Biokovo dragonflies were locally abundant, although the number of 
species was still limited. Near some rivers and streams Beautiful demoiselle, Emperor dragonfly, White-
legged damselfly, Azure damselfly and Keeled skimmer were found. In the delta itself, Lesser emperor, Blue-
tailed damselfly, Common darter, Black-tailed skimmer and Blue chaser were seen. In the north, towards 
Drniš, several rivers, streams and ponds were visited. Here Beautiful demoiselle, Small spreadwing, White-
legged damselfly, Red damselfly, Green-eyed club-tail, Emperor dragonfly and Broad-bodied chaser were 
seen. In the Cetina river north of Biokovo many Broad scarlets, Southern and Keeled skimmers and Green-
eyed club-tails were seen. 
 
 
9.4 AMPHIBIANS AND REPTILES    
 
During the camp a modest list of amphibian and reptile species was found. The species recorded are listed 
in appendix 7. Young Fire salamanders and Yellow-bellied toads were found in water reservoirs, while the 
Common and Green toad appeared in dozens, mainly at night and after heavy rains. Marsh frogs were 
found mainly in the lower regions. Turkish geckos were seen late at night under the gallery behind the church 
next to the camp accommodation. These animals are extremely well camouflaged and can therefore be 
easily missed. Lizards were seen remarkably seldom in the Biokovo area. In the lower regions the Wall Lizard 
was often present. The Sharp-snouted rock lizard was seen on the southern edge of the area, in an 
abandoned house. On the marshy banks of streams and other waters in the wider environment of Biokovo, 
large numbers of Marsh frogs and Grass snakes were observed frequently. A European pond turtle was seen 
in the Cetina river north of Biokovo. Snakes were seen or found here and there and apart from Grass snake, 
the species were Smooth snake and Balkan whip snake. 
 
 

Figure 9.2. Green Toad (Bufo viridis) on a road. 

Photo: Kees M
ostert 
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9.5 OTHER SPECIES 
 
Hardly any species of other species groups were identified; they were mainly a few species of grass hoppers 
and crickets, which are presented in appendix 7. 
 
    

Figure 9.3. A grass hopper that remained unidentified. 

Photo: Kees M
ostert 
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APPENDIX 1. PROCEDURES FOR COLLECTING DNA SAMPLES 

 

The contents of the DNA punch kitDNA punch kitDNA punch kitDNA punch kit (in mist-net equipment box) are: 
- 1 punch set 
- 1 plunger at cork 
- rubber stop 
- ca. 30 eppendorfer tubes (containing alcohol 96%)  
- jet torch 
- fine liner (water resistant) 
- polystyrene block 

 
The used procedure is: 

1. At least two persons perform the procedure: shortly named ‘DNA sampler’ and ‘bat fixer’; 
2. DNA sampler shortly keeps the tip of the puncher and the tip of the plunger each for up to 10 

seconds in the flame of the jet torch;  
3. DNA sampler takes an Eppendorfer tube and opens the lid; 
4. Animal fixer takes the bat in the traditional grip, spreading the wing; 
5. DNA sampler punches, while supporting the wing against a rubber stop, the wing at ca. 1 cm off the 

edge, and retrieves the punch with a slow turning movement;  
6. DNA sampler introduces the puncher into the Eppendorfer tube and plunges the tissue out off the 

puncher, checking visually the tissue floating in the alcohol; 
7. DNA sampler closes the lid of the Eppendorfer tube; 
8. DNA sampler presses the Eppendorfer tube into the polystyrene block at the next marked location;  
9. DNA sampler writes with fine liner on top of the Eppendorf tube the appropriate letter (capital) and 

number (e.g. ‘Z3’ = first location and third sampled animal); 
10. Procedure is repeated to get a duplo sample from step 3; 
11. The bat is marked with a haircut at the back.  

 
 
The contents of the DNA sample kitDNA sample kitDNA sample kitDNA sample kit are: 

- 200 cotton samples 
- ca. 30 eppendorfer tubes 
- 1 small pair of scissors 
- 1 hook at cork 
- jet torch 
- fine liner (water resistant) 
- polystyrene block 

 
The used procedure is: 

1. At least two persons perform the procedure: shortly named ‘DNA sampler’ and ‘animal fixer’; 
2. DNA sampler shortly keeps the tip of the hook and the cutting edges of scissors each for up to 10 

seconds in the flame of the jet torch; 
3. DNA sampler gently lifts a cotton samples with the hook and keeps cotton sample between index 

and thumb (be sure not to touch the most covered sample-tip);  
4. Animal fixer takes the animal in the traditional grip; 
5. DNA sampler introduces the tip of the cotton sample into the buccal side of the animal and turn for 

10 seconds against the buccal side (try to keep the sample outside the dental row); 



 

6. DNA sampler opens an Eppendorfer tube and introduces the cotton tip into the tube until 5 mm off 
the bottom; 

7. DNA sampler cuts the cotton tip with the scissors and then closes the lid of the Eppendorfer tube; 
8. DNA sampler writes with fine liner on top of the Eppendorf tube the appropriate letter (capital) and 

number (e.g. ‘A4’ = first location and fourth sampled animal); 
9. After drying the top of the tube, the DNA sampler presses the tube into the marked area of the 

polystyrene block; 
10. Procedure is repeated to get a duplo sample from step 3; 
11. The animal is marked with haircut at the back.  

 
The contents of the DNA shit kitDNA shit kitDNA shit kitDNA shit kit comprise the following items: 

- small plastic bags 
- coffee-filter bags 
- paper tape 
- 0,50 euro cent coin 
- pencil 
- perforated zip-lock bag 

 
The used procedure is: 

1. A photograph is taken (if possible) of the excrement together with a 0,50 euro cent coin; 
2. A plastic bag is inverted around the hand, without touching the outside bottom-part of the bag; 
3. A small portion of excrement (outside part!) or the total excrement is taken with ‘bag-gloved’ hand; 
4. (Part of) excrement is put inside a paper coffee-filter bag; 
5. Upper part of the paper coffee-filter bag is folded; 
6. The paper coffee-filter bag is closed with paper tape; 
7. On the tape is written: a) date, b) way-point number, c) place, d) field identification of excrement 

producing mammal, e) initials of group members and f) initials of camera-owner + photo number; 
8. The coffee-filter bag with contents is kept in a perforated plastic bag (not in the DNA shit kit!); 
9. The perforated plastic bag is handed directly after the excursion to the ‘DNA shit-keeper’. 

 
 
The DNA I.M. kitDNA I.M. kitDNA I.M. kitDNA I.M. kit (short for “in memoriam”) is used for taking tissue samples in dead animals and consists of: 

- 1 scalpel 
- 1 pair of scissors 
- 2 pairs of tweezers 
- ca. 30 Eppendorfer tubes (containing alcohol 96%)  
- fine liner (water resistant) 
- polystyrene block 
 

The used procedure is: 
1. DNA sampler takes a small part of muscular tissue, preferably from the tongue or a large hind-leg 

muscle; 
2. DNA sampler introduces material into an Eppendorfer tube into the alcohol; 
3. DNA sampler closes the lid of the Eppendorfer tube; 
4. DNA sampler presses the Eppendorfer tube into the polystyrene block at the next marked location;  
5. DNA sampler writes with fine liner on top of the Eppendorf tube the appropriate letter combination 

(capital) and number (e.g. ‘I.M.2’ = second sampled dead animal); 
6. Procedure is repeated to get a duplo sample from step 1). 



 

APPENDIX 2. COLLECTED DNA SAMPLES  
 
 
DNA punches collected in Eppendorf vialsDNA punches collected in Eppendorf vialsDNA punches collected in Eppendorf vialsDNA punches collected in Eppendorf vials(R)(R)(R)(R)        
 

DateDateDateDate    LocationLocationLocationLocation    SampleSampleSampleSample    Field identifiactionField identifiactionField identifiactionField identifiaction    
26-07-2011 4324921 / 1713933 Z01 Hypsugo savii 

27-07-2011 4325983 / 1709130 Y DNA 1 Hypsugo savii 

27-07-2011 4325983 / 1709130 Y DNA 2 Hypsugo savii 

27-07-2011 4325983 / 1709130 Y DNA 3 Hypsugo savii 

27-07-2011 4325983 / 1709130 Y DNA 4 Hypsugo savii 

27-07-2011 4325983 / 1709130 Y DNA 5 Hypsugo savii 

27-07-2011 4325983 / 1709130 Y DNA 6 Hypsugo savii 

27-07-2011 4328554 / 1708593 Y01 Myotis myotis 

27-07-2011 4328554 / 1708593 Y02 Hypsugo savii 

27-07-2011 4328554 / 1708593 Y03 Hypsugo savii 

27-07-2011 4328554 / 1708593 Y04 Hypsugo savii 

27-07-2011 4328554 / 1708593 Y05 Hypsugo savii 

27-07-2011 4328554 / 1708593 Y06 Hypsugo savii 

27-07-2011 4328554 / 1708593 Y07 Hypsugo savii 

27-07-2011 4328554 / 1708593 Y08 Hypsugo savii 

27-07-2011 4328554 / 1708593 Y09 Hypsugo savii 

27-07-2011 4328554 / 1708593 Y10 Hypsugo savii 

27-07-2011 4328554 / 1708593 no DNA: escaped Hypsugo savii 

27-07-2011 4328554 / 1708593 Y11 Myotis myotis 

27-07-2011 4328554 / 1708593 Y12 Hypsugo savii 

27-07-2011 4328554 / 1708593 Y13 Hypsugo savii 

27-07-2011 4328554 / 1708593 Y14 Hypsugo savii 

28-07-2011 4325138 / 1713273 X01 Rhinolophus hipposideros 

03-08-2011 4325983 / 1709130 V DNA 1 Hypsugo savii 

03-08-2011 4325983 / 1709130 V DNA 2 Hypsugo savii 

03-08-2011 4325983 / 1709130 V DNA 3 Hypsugo savii 

03-08-2011 4325983 / 1709130 V DNA 4 Hypsugo savii 

03-08-2011 4325983 / 1709130 V DNA 5 Plecotus kolombatovici 

03-08-2011 4325983 / 1709130 V DNA 6 Plecotus kolombatovici 

03-08-2011 4325983 / 1709130 V DNA 7 Plecotus kolombatovici 

03-08-2011 4325983 / 1709130 no DNA: escaped Plecotus kolombatovici 

03-08-2011 4325983 / 1709130 V DNA 9 Plecotus kolombatovici 

03-08-2011 4325983 / 1709130 V DNA 10 Hypsugo savii 

03-08-2011 4325983 / 1709130 V DNA 11 Plecotus kolombatovici 

03-08-2011 4325983 / 1709130 V DNA 12 Plecotus kolombatovici 

03-08-2011 4323836 / 1715217 R DNA 1 Myotis emarginatus 

03-08-2011 4323836 / 1715217 R DNA 2 Myotis aurascens 

03-08-2011 4323836 / 1715217 R DNA 3 Eptesicus serotinus 

03-08-2011 4323836 / 1715217 R DNA 4 Hypsugo savii 

 
 



 

DNA samples collected in Eppendorf vialsDNA samples collected in Eppendorf vialsDNA samples collected in Eppendorf vialsDNA samples collected in Eppendorf vials(R)(R)(R)(R)    
    

DateDateDateDate    LocationLocationLocationLocation    SampleSampleSampleSample    Field identificationField identificationField identificationField identification    
27-07-2011 4328749 / 1708433 DNA A1 Apodemus sylvaticus 

27-07-2011 4332527 / 1705748 DNA BV1 Glis glis 

27-07-2011 4332527 / 1705748 DNA BV2 Glis glis 

28-07-2011 4330161 / 1706910 DNA B1 Apodemus sylvaticus 

28-07-2011 4330161 / 1706910 DNA B2 Apodemus sylvaticus 

28-07-2011 4330161 / 1706910 DNA B3 Apodemus sylvaticus 

28-07-2011 4330161 / 1706910 DNA B4 Apodemus sylvaticus 

28-07-2011 4328749 / 1708433 DNA A2 Apodemus sylvaticus 

28-07-2011 4328749 / 1708433 DNA A3 Apodemus sylvaticus 

28-07-2011 4328749 / 1708433 DNA A4 Apodemus sylvaticus 

28-07-2011 4328749 / 1708433 DNA A5 Apodemus sylvaticus 

28-07-2011 4328749 / 1708433 DNA A6 Apodemus sylvaticus 

28-07-2011 4328749 / 1708433 DNA A7 Apodemus sylvaticus 

28-07-2011 4328799 / 1708278 DNA C1 Apodemus sylvaticus 

28-07-2011 4328799 / 1708278 DNA C2 Apodemus sylvaticus 

29-07-2011 4328799 / 1708278 DNA C3**(duplo) Dinaromys bogdanovi 

30-07-2011 4330161 / 1706910 DNA B5 Apodemus sylvaticus 

30-07-2011 4330161 / 1706910 DNA B6 Apodemus sylvaticus 

30-07-2011 4330161 / 1706910 DNA B7 Apodemus sylvaticus 

30-07-2011 4330161 / 1706910 DNA B8 Apodemus sylvaticus 

30-07-2011 4330161 / 1706910 DNA B9 Apodemus sylvaticus 

30-07-2011 4330161 / 1706910 DNA B10 Apodemus sylvaticus 

30-07-2011 4330161 / 1706910 DNA B11 Apodemus sylvaticus 

30-07-2011 4328799 / 1708278 DNA C4 Apodemus sylvaticus 

30-07-2011 4328799 / 1708278 DNA C5 Apodemus sylvaticus 

30-07-2011 4328799 / 1708278 DNA C6 Apodemus sylvaticus 

30-07-2011 4328799 / 1708278 DNA A8 Apodemus sylvaticus 

30-07-2011 4328799 / 1708278 DNA A9 Apodemus sylvaticus 

30-07-2011 4328799 / 1708278 DNA A10 Apodemus sylvaticus 

30-07-2011 4328799 / 1708278 DNA A11 Crocidura suaveolens 

30-07-2011 4323952 / 1708892 DNA BVb 1 Glis glis 

31-07-2011 4330161 / 1706910 DNA B12 Apodemus sylvaticus 

31-07-2011 4328799 / 1708278 DNA C7 Apodemus sylvaticus 

31-07-2011 4328799 / 1708278 DNA C8** (duplo) Dinaromys bogdanovi 

01-08-2011 4328226 / 1709613 DNA D1 Eliomys quercinus 

01-08-2011 4327980 / 1709660 DNA E1 Apodemus sylvaticus 

01-08-2011 4327980 / 1709660 DNA E2 Apodemus sylvaticus 

01-08-2011 4327980 / 1709660 DNA E3 Apodemus sylvaticus 

02-08-2011 4327980 / 1709660 DNA E4 Apodemus sylvaticus 

02-08-2011 4327980 / 1709660 DNA E5 Apodemus sylvaticus 

02-08-2011 4327980 / 1709660 DNA E6 Apodemus sylvaticus 

02-08-2011 4327980 / 1709660 DNA E7 Apodemus sylvaticus 

02-08-2011 4327980 / 1709660 DNA E8 Apodemus sylvaticus 

02-08-2011 4327300 / 1709936 DNA F1 Apodemus sylvaticus 

03-08-2011 4327300 / 1709936 DNA F2 Apodemus sylvaticus 

03-08-2011 4327300 / 1709936 DNA F3 Apodemus sylvaticus 

03-08-2011 4327980 / 1709660 DNA E9 Apodemus sylvaticus 

03-08-2011 4327980 / 1709660 DNA E10 Apodemus sylvaticus 



 

 

DateDateDateDate    LocationLocationLocationLocation    SampleSampleSampleSample    Field identificationField identificationField identificationField identification    
03-08-2011 4327980 / 1709660 DNA E11 Apodemus sylvaticus 

03-08-2011 4328226 / 1709613 DNA D2* Apodemus sylvaticus 

03-08-2011 4328226 / 1709613 DNA D3 Apodemus sylvaticus 

03-08-2011 4328226 / 1709613 DNA D4 Apodemus sylvaticus 

04-08-2011 4324025 / 1708899 DNA I.M. 7 Crocidura suaveolens 

04-08-2011 4327980 / 1709660 DNA E12 Apodemus sylvaticus 

04-08-2011 4327980 / 1709660 DNA E13 Apodemus sylvaticus 

 
 
 
DNA shit material collected in Eppendorf vialsDNA shit material collected in Eppendorf vialsDNA shit material collected in Eppendorf vialsDNA shit material collected in Eppendorf vials(R)(R)(R)(R)    
 

DateDateDateDate    LocationLocationLocationLocation    SampleSampleSampleSample    Field identificationField identificationField identificationField identification    
26-07-2011 4324905 / 1713972 Sh 1 Martes spec. 

27-07-2011 4325629 / 1718949 Sh 2 Meles meles 

28-07-2011 4333779 / 1701388 Sh 3 Martes spec. 

28-07-2011 4333177 / 1701190 Sh 4 Martes spec. 

02-08-2011 4327737 / 1707890 Sh 5 Vulpes vulpes 

 
 
 
DNA I.M. material collected in Eppendorf vialsDNA I.M. material collected in Eppendorf vialsDNA I.M. material collected in Eppendorf vialsDNA I.M. material collected in Eppendorf vials(R)(R)(R)(R) 
 

DateDateDateDate    LocationLocationLocationLocation    SampleSampleSampleSample    Field identificationField identificationField identificationField identification    
25-07-2011 4323952 / 1708892 I.M. 1 Rattus rattus 

26-07-2011 4332552 / 1705715 I.M. 2 Glis glis 

27-07-2011 4325983 / 1709130 I.M. 3 Hypsugo savii 

30-07-2011 4330161 / 1706910 I.M. 4 Apodemus sylvaticus 

30-07-2011 4328799 / 1708278 I.M. 5 Apodemus sylvaticus 

30-07-2011 4328749 / 1708433 I.M. 6 Apodemus sylvaticus 

30-07-2011 4324025 / 1708899 I.M. 10 Plecotus kolombatovici 

31-07-2011 4330087 / 1706921 I.M. 8 Apodemus sylvaticus 

28-07-2011 4324108 / 1708899 I.M. 9 Crocidura suaveolens 

04-08-2011 4327980 / 1709660 I.M. 11 Apodemus sylvaticus 

04-08-2011 4327980 / 1709660 I.M. 12 Apodemus sylvaticus 

04-08-2011 4328499 / 1704452 no DNA taken Rattus norvegicus 

 



 



 

APPENDIX 3. BAT PARASITES 
 
Parasites were collected from the bats that were caught in mist nets. The parasites were kept in 75% alcohol 
in small Eppendorf cups and were sent to Dr. Jan Kristufik of the Zoological Institute of the Slovak Academy 
of Sciences in Bratislava, who kindly established the species of the parasites. 
 

Species nameSpecies nameSpecies nameSpecies name    RemarksRemarksRemarksRemarks    
Mist net Mist net Mist net Mist net 
lolololocationcationcationcation    

Parasite Parasite Parasite Parasite 
samplesamplesamplesample    NumberNumberNumberNumber    

Life Life Life Life 
stagestagestagestage    SexSexSexSex    Bat specieBat specieBat specieBat specie    

Oudemansidium musca 
order = 
Trombidiformes 

2 Z01P 1 Larval 
 

Hypsugo savii 

Basilia mediteranea 
family = 
Nycteribiidae 

3 Y P1 1 Adult M Hypsugo savii 

Spinturnix nobleti 
family = 
Spinturnicidae 

3 Y P2 1 Nymph 
 

Hypsugo savii 

Spinturnix nobleti 
family = 
Spinturnicidae 

3 Y P2 1 Adult M Hypsugo savii 

Oudemansidium musca 
order = 
Trombidiformes 

3 Y P4 1 Larval 
 

Hypsugo savii 

Spinturnix nobleti 
family = 
Spinturnicidae 

3 Y P5 1 Adult M Hypsugo savii 

Spinturnix nobleti 
family = 
Spinturnicidae 

3 Y P5 2 Adult F Hypsugo savii 

Oudemansidium musca 
order = 
Trombidiformes 

3 V P 11 1 Larval 
 

Plecotus 
kolombatovici 

 



 



 

APPENDIX 4. MIST NET CAPTURES 

 

Mist net Mist net Mist net Mist net 
locationlocationlocationlocation    SpeciesSpeciesSpeciesSpecies    DateDateDateDate    TimeTimeTimeTime    Life stageLife stageLife stageLife stage    SexSexSexSex    

1 Rhinolophus hipposideros 2011-07-28 23h00m  M 
2 Hypsugo savii 2011-07-26 21h19m  M 
3 Myotis myotis 2011-07-27 21h15m  M 
3 Hypsugo savii 2011-07-27 21h20m  M 
3 Hypsugo savii 2011-07-27 21h20m  M 
3 Hypsugo savii 2011-07-27 21h26m  M 
3 Hypsugo savii 2011-07-27 21h28m  F 
3 Hypsugo savii 2011-07-27 21h35m  F 
3 Hypsugo savii 2011-07-27 21h36m  M 
3 Hypsugo savii 2011-07-27 21h40m  M 
3 Hypsugo savii 2011-07-27 21h40m  M 
3 Hypsugo savii 2011-07-27 21h47m  M 
3 Hypsugo savii 2011-07-27 21h47m  M 
3 Myotis myotis 2011-07-27 21h51m  M 
3 Hypsugo savii 2011-07-27 22h13m  M 
3 Hypsugo savii 2011-07-27 23h07m  M 
3 Hypsugo savii 2011-07-27 23h30m  M 
4 Myotis myotis 2011-07-29 21h34m  M 
5 Rhinolophus hipposideros 2011-08-01 

 
  

6 Hypsugo savii 2011-07-27 20h30m-21h35m Adult F 
6 Hypsugo savii 2011-07-27 20h30m-21h35m Adult M 
6 Hypsugo savii 2011-07-27 20h30m-21h35m Adult F 
6 Hypsugo savii 2011-07-27 20h30m-21h35m Subadult M 
6 Hypsugo savii 2011-07-27 20h30m-21h35m Adult F 
6 Hypsugo savii 2011-07-27 20h30m-21h35m Adult M 
6 Hypsugo savii 2011-08-03 21h15m  M 
6 Hypsugo savii 2011-08-03 21h20m  M 
6 Hypsugo savii 2011-08-03 21h45m  F 
6 Hypsugo savii 2011-08-03 21h57m  F 
6 Plecotus kolombatovici 2011-08-03 22h30m  M 
6 Plecotus kolombatovici 2011-08-03 22h53m  F 
6 Plecotus kolombatovici 2011-08-03 23h25m  F 
6 Plecotus kolombatovici 2011-08-03 23h32m  F 
6 Plecotus kolombatovici 2011-08-03 23h40m  F 
6 Hypsugo savii 2011-08-03 23h40m  M 
6 Plecotus kolombatovici 2011-08-03 23h50m  F 
6 Plecotus kolombatovici 2011-08-03 23h50m  F 
7 Plecotus kolombatovici 2011-07-30 21h30m  F 
7 Hypsugo savii 2011-07-30 21h35m  F 
7 Hypsugo savii 2011-07-30 21h45m  M 
7 Hypsugo savii 2011-07-30 22h05m  M 
7 Hypsugo savii 2011-07-30 22h10m  F 
7 Hypsugo savii 2011-07-30 22h20m  M 
7 Hypsugo savii 2011-07-30 22h53m  M 
7 Hypsugo savii 2011-07-30 22h57m  F 
7 Plecotus spec 2011-07-30 23h57m   



 

 

Mist net Mist net Mist net Mist net 
locationlocationlocationlocation    SpeciesSpeciesSpeciesSpecies    DateDateDateDate    TimeTimeTimeTime    Life stageLife stageLife stageLife stage    SexSexSexSex    

7 Hypsugo savii 2011-07-30 00h17m  M 
7 Plecotus kolombatovici 2011-07-30 00h40m  M 
9 Myotis emarginatus 2011-08-03 21h10m  M 
9 Myotis aurascens 2011-08-03 21h30m  M 
9 Eptesicus serotinus 2011-08-03 21h30m  M 
9 Hypsugo savii 2011-08-03 23h10m  M 
9 Myotis spec 2011-08-03 20h50m  M 
9 Myotis spec 2011-08-03 20h50m  M 
9 Myotis spec 2011-08-03 21h00m  M 
9 Hypsugo savii 2011-08-03 21h00m  M 
9 Hypsugo savii 2011-08-03 21h09m  F 
9 Hypsugo savii 2011-08-03 21h26m  M 
9 Hypsugo savii 2011-08-03 21h34m  M 
9 Hypsugo savii 2011-08-03 21h34m  F 
9 Eptesicus serotinus 2011-08-03 21h37m  F 
9 Eptesicus serotinus 2011-08-03 21h40m Adult F 
9 Eptesicus serotinus 2011-08-03 21h50m  F 
9 Eptesicus serotinus 2011-08-03 22h05m  F 
9 Hypsugo savii 2011-08-03 22h05m  M 
9 Eptesicus serotinus 2011-08-03 22h18m Adult F 
9 Myotis spec 2011-08-03 22h18m  M 
9 Hypsugo savii 2011-08-03 22h18m  M 
9 Hypsugo savii 2011-08-03 23h17m  M 
9 Hypsugo savii 2011-08-03 23h31m  F 
9 Hypsugo savii 2011-08-03 23h31m   
9 Hypsugo savii 2011-08-03 23h50m  F 
9 Hypsugo savii 2011-08-04 20h51m   
9 Myotis spec 2011-08-04 21h00m  M 
9 Hypsugo savii 2011-08-04 21h05m  F 
9 Myotis spec 2011-08-04 21h12m  M 
9 Hypsugo savii 2011-08-04 21h24m  M 
9 Hypsugo savii 2011-08-04 21h34m  F 
9 Myotis spec 2011-08-04 21h36m  M 
9 Eptesicus serotinus 2011-08-04 21h40m Adult F 
9 Hypsugo savii 2011-08-04 21h40m  M 
9 Myotis spec 2011-08-04 22h05m  M 
9 Myotis spec 2011-08-04 22h25m  M 
9 Hypsugo savii 2011-08-04 22h45m  M 
9 Hypsugo savii 2011-08-04 23h15m  F 



 

APPENDIX 5. LOCATIONS OF LIVE TRAPS 
 

 

Location A: “Twin doline”Location A: “Twin doline”Location A: “Twin doline”Location A: “Twin doline”    
Description: Two dolines approximately 100 m from each other. The surrounding, undulating 

terrain is built of the characteristic karstic type: sparsely grassy vegetation with 
limestone outcrops. The dolines are covered with dense, high vegetation. 

Trees: Sorbus aucuparia and Alnus glutinosa (70%, 6-7 m), Betula spec. (8 m), Salix spec., 
Malus sylvestris 

Bushes: Alnus glutinosa 
Herbs: Fields with bigger Carex spec. (70%), Filipendula ulmaria (30%) and Angelica 

archangelica, Anthriscus sylvestris, Melampyrum arvense, Iris pseudacorus and 
Geranium sanguineum 

Humus: 1 - 2 cm 
Moss: 5% (almost only in forest) 
Location co-ordinates: 4.328.749    ----    1.708.433; 1,235 meter above sea level  
Catching period: July 26 until July 31 2011 
Traps: 50 Longworth, numbered 401 - 450  
Bait: Standard mixture. In each doline 25 traps were placed 5 m apart, around the rim of 

both dolines; the last 11 and 7 traps resp. were placed in the middle of the doline 
Bait: Standard mixture with apple 
  
 
Location B: “DolineLocation B: “DolineLocation B: “DolineLocation B: “Doline----roadroadroadroad----rimline”rimline”rimline”rimline”    
Description: Doline directly next to road towards rim over rocky outcrops, with ditch running 

perpendicular from the road to bushy area 
Trees: None 
Bushes: Scattered 
Herbs: Trifolium spec., Trifolium repens, Campanula glomerata, Angelica sylvestris, 

Centaurie jacea, Achillea millefolium, Matricaria spec., Festuca rubra, Melampyrum 

arvense, Potentilla reptans, Valeriana officinalis, Alopecurus pratensis, Solanum 
dulcamara, Galium spec., Potentilla anserina and Vicia cracca 

Humus: < 1 cm 
Moss: 5% (only in ditch) 
Location co-ordinates: B1: 4.330.161 - 1.706.910, B2: 4.330.087 - 1.706.921; 1,271 meter above sea 

level 
Catching period: July 26 until July 31 2011 
Traps: In the doline 20 traps were placed 5 m apart, around the rim numbered 401 – 450. 

The 30 other traps numbered 401 – 450 were placed between rocks and in fissures 
over the rim of a light downwards sloping landscape.  

Bait: Standard mixture with apple 
 



 

    
    
Location C: “DolineLocation C: “DolineLocation C: “DolineLocation C: “Doline----limestone rocky outcrop”limestone rocky outcrop”limestone rocky outcrop”limestone rocky outcrop”    
Description: Old forest meadow, almost entirely forested 
Trees: Betula spec. (10%), Alnus glutinosa (5%) 
Bushes: - 
Herbs: Carex spec. (70%), Phragmites australis (5%), Peucedanum palustre (3%) 
Humus: 5 cm 
Moss: < 5% 
Location co-ordinates: 4.328.787 - 1.708.399; 1,241 meter above sea level 
Catching period: July 27 until July 31 2011 
Traps: 50 Longworth, numbered 151 - 175 
Bait: Standard mixture with apple 
 
 
Location D: “Sloped limestone ridge”Location D: “Sloped limestone ridge”Location D: “Sloped limestone ridge”Location D: “Sloped limestone ridge”    
Description: Near a patch of forest, in the middle of a series of limestone ridges, with clear 

fissures of approximately 10 – 12 cm wide 
Trees: Salix spec. (10%) 
Bushes: Idem 
Herbs: Filipendula ulmaria (50%), Phalaris arundinacea (30%), Angelica archangelica (10%) 

Thalictrum spec., Sanguisorba officinalis, Potentilla anserina, Lysimachia nummularia, 
Veronica longifolia 

Humus: 5 - 9 cm 
Moss: < 5% 
Location co-ordinates: 4.328.226 -    1.709.613; 1,118 meter above sea level 
Catching period: July 18, 15h00m until July 23, 7h00m 
Traps: 30 Longworth, numbered 176 - 200 
Bait: Standard mixture with apple 
    
    
Location E: “Honey selling point”Location E: “Honey selling point”Location E: “Honey selling point”Location E: “Honey selling point”    
Description: Large rocky boulders over rim behind honey selling point 
Trees: Salix spec. (10%) 
Bushes: None 
Herbs: Phragmites australis (60%), Filipendula ulmaria (30%) 
Humus: 10 - 15 cm 
Moss: None 
Location co-ordinates:  4.327.980 - 1.709.660; 1,098 meter above sea level 
Catching period: July 31 until August 4 2011 
Traps: 30 Longworth, numbered 401 - 430 
Bait: Standard mixture with apple 
 



 

 
Location F: “Location F: “Location F: “Location F: “Oak shrubOak shrubOak shrubOak shrub    on rocky outcrop”on rocky outcrop”on rocky outcrop”on rocky outcrop”    
Description: Oak shrub along dirtroad, bending over rocky outcrop 
Trees: Salix spec. (5%) 
Bushes: None 
Herbs: Phragmites australis (85%), Filipendula ulmaria (5%), Phalaris arundinacea (5%) 
Humus: 6 – 8 cm 
Moss: None 
Location co-ordinates: 4.327.300 - 1.709.936; 1,031 meter above sea level 
Catching period: July 31 until August 4 2011 
Traps: 30 Longworth, numbered 351 – 370 and 431 - 440  
Bait: Standard mixture with apple 
 
 
Location G: “Location G: “Location G: “Location G: “GethsemaneGethsemaneGethsemaneGethsemane””””    
Description: Old and abonded olive-orchard on a series of terraces, separated by stonewalls.  
Trees: Old olive trees 
Bushes: None 
Herbs: Phragmites australis (70%), Oenanthe aquatica (10%), Filipendula ulmaria (5%), 

Cirsium oleraceum (5%), Galium mollugo, Aegopodium podagria, Potentilla 
anserina, Lamium album, Urtica dioica, Achillea millefolium, Angelica archangelica, 
Prunella vulgaris 

Humus: < 1 cm 
Moss: None 
Location co-ordinates: 4.323.872 - 1.708.849; 194 meter above sea level 
Catching period: Catching period: July 19, 15h00m until July 21, 7h00m 
Traps: 30 Pitfalls, numbered 1 – 30; due to the type of traps this location can be considered 

as ‘experimental’ 
Bait: Meal worms 
 
 
Location H: “Near church”Location H: “Near church”Location H: “Near church”Location H: “Near church”    
Description: Bushy area around meadow behind the church going into an olive-orchard. 
Trees: Quercus spec., Acer pseudoplatanus, Ulmus spec., Corylus avellana, Fraxinus 

excelsior, Alnus glutinosa 
Bushes: Ribes uva-crispa 
Herbs: Trifolium repens, Taraxacum officinale, Prunella vulgaris, Aegopodium podagria, 

Ranunculuc repens, Plantago major, Cirsium palustre, Arctium lappa, Filipendula 
ulmaria, Cirsium oleraceum, Urtica dioica 

Humus: < 1 cm 
Moss: 5% 
Location co-ordinates: 4.324.025 - 1.708.899; 207 meter above sea level 
Catching period: July 19, 11.00 until July 25, 11h00m 
Traps: 25 Longworth, numbered 251-275. In these selected traps the threadle was covered 

with a piece of cardboard aimed to catch light-weigthed small mammals e.g. the 
Pygmy white-toothed shrew 

Bait: Standard mixture and dried apricots 
 
 



 

    
Location BVa: “High tree traps”Location BVa: “High tree traps”Location BVa: “High tree traps”Location BVa: “High tree traps”    
Description: deep doline in a beech-forest next to the road and in the neighbourhood of a forest-

house 
Trees: Salix spec. (30%), Alnus glutinosa (10%) 
Bushes: None 
Herbs: Phragmites australis (30%), Carex spec. (30%), Valeriana officinalis, Lythrum 

salicaria, grote ratelaar, Trifolium repens, Filipendula ulmaria, Centaurie jacea, 
Ranunculus acris, Lysimachia vulgaris, Potentilla anserina, Galium mollugo. 

Humus: right side 1 – 2 cm, left side 8 cm 
Moss: none 
Location co-ordinates: 4.332.552 - 1.705.715; 1,423 meter above sea level 
Catching period: July 26 until July 27 2011 
Traps: 5 Sherman traps, not sequentially numbered 
Bait: Dried apricots 
 
 
LocatLocatLocatLocation BVb: “Old school tree traps”ion BVb: “Old school tree traps”ion BVb: “Old school tree traps”ion BVb: “Old school tree traps”    
Description: Embankment of river Kasari near old bridge, with a prominent difference in level: 

high part not flooded while the lower part shows signs of regular flooding. 
Trees: Salix spec. (30%), Alnus glutinosa (10%) 
Bushes: - 
Herbs: Phalaris arundinacea (40%), Filipendula ulmaria (10%), Phragmites australis (10%), 

Lysimachia vulgaris, Angelica archangelica 
Humus: High part 2 -7 cm, low part 4 cm 
Moss: None 
Location co-ordinates: 4.323.952 - 1.708.892; 182 meter above sea level 
Catching period: July 28 until August 4 2011 
Traps: 5 Sherman traps, not sequentially numbered 
Bait: Dried apricots 



 

APPENDIX 6. LIVE TRAP CAPTURES  
 
HF = Hind foot length (mm) 
M = Moustache: Length of longest whisker hair (mm) 
T = Tail length (mm) 
B = Body length without tail (mm) 
W = Weight (gr) 
 

LocationLocationLocationLocation    DateDateDateDate    Species nameSpecies nameSpecies nameSpecies name    
LifeLifeLifeLife    
stagestagestagestage    

SexSexSexSex    
DNADNADNADNA    
samplesamplesamplesample    

HFHFHFHF    WWWW    TTTT    BBBB    EEEE    WWWW    CollectionCollectionCollectionCollection    

A 2011-07-27 Apodemus sylvaticus Juvenile M A1 
 

25 
     

A 2011-07-28 Apodemus sylvaticus Adult M A2 23 28 
     

A 2011-07-28 Apodemus sylvaticus Adult M A3 24 
      

A 2011-07-28 Apodemus sylvaticus Adult M A4 24 33 
     

A 2011-07-28 Apodemus sylvaticus Adult F A5 21 31 
     

A 2011-07-28 Apodemus sylvaticus Adult F A6 22 31 
     

A 2011-07-28 Apodemus sylvaticus Adult M A7 23 43 
     

A 2011-07-29 Apodemus sylvaticus Adult M 
 

22 32 
     

A 2011-07-29 Apodemus sylvaticus Adult 
  

21 31 
     

B 2011-07-28 Apodemus sylvaticus Juvenile M B1 17 
      

B 2011-07-28 Apodemus sylvaticus Adult M B2 22 
      

B 2011-07-28 Apodemus sylvaticus Juvenile F B3 17 23 
     

B 2011-07-28 Apodemus sylvaticus Adult M B4 22 30 
     

B 2011-07-29 Apodemus sylvaticus Subadult M 
 

21 28 
     

B 2011-07-29 Apodemus sylvaticus 
          

B 2011-07-29 Apodemus sylvaticus Juvenile F 
 

21 28 
     

B 2011-07-29 Apodemus sylvaticus 
          

B 2011-07-29 Apodemus sylvaticus 
          

B 2011-07-29 Apodemus sylvaticus Adult M 
 

21 31 
     

B 2011-07-30 Apodemus sylvaticus 
          

B 2011-07-30 Apodemus sylvaticus 
 

M B5 22 26 
     

B 2011-07-30 Apodemus sylvaticus 
 

M B6 21 23 
     

B 2011-07-30 Apodemus sylvaticus 
 

M B7 24 34 
     

B 2011-07-30 Apodemus sylvaticus 
 

M B8 21 32 
     

B 2011-07-30 Apodemus sylvaticus 
          

B 2011-07-30 Apodemus sylvaticus 
          

B 2011-07-30 Apodemus sylvaticus 
 

F B9 23 26 
     

B 2011-07-30 Apodemus sylvaticus 
          

B 2011-07-30 Apodemus sylvaticus 
 

F I.M.4 20 30 96 95 14 20 Naturalis 

B 2011-07-30 Apodemus sylvaticus 
          

B 2011-07-30 Apodemus sylvaticus 
 

M 
        

B 2011-07-30 Apodemus sylvaticus 
 

F B10 22 31 
     

B 2011-07-30 Apodemus sylvaticus 
 

M B11 23 29 
     

B 2011-07-31 Apodemus sylvaticus 
          

B 2011-07-31 Apodemus sylvaticus 
          

B 2011-07-31 Apodemus sylvaticus 
          

B 2011-07-31 Apodemus sylvaticus 
          

B 2011-07-31 Apodemus sylvaticus 
          

B 2011-07-31 Apodemus sylvaticus 
          



 

 

LocationLocationLocationLocation    DateDateDateDate    Species nameSpecies nameSpecies nameSpecies name    
LifeLifeLifeLife    
stagestagestagestage    

SexSexSexSex    
DNADNADNADNA    
samplesamplesamplesample    

HFHFHFHF    WWWW    TTTT    BBBB    EEEE    WWWW    CollectionCollectionCollectionCollection    

B 2011-07-31 Apodemus sylvaticus 
  

B12 22 28 
     

B 2011-07-31 Apodemus sylvaticus 
          

B 2011-07-31 Apodemus sylvaticus 
 

M I.M.8 24 32 86 93 14 25 Naturalis 

B 2011-07-31 Apodemus sylvaticus 
          

Bva 2011-07-27 Glis glis Adult F BV1 
       

Bva 2011-07-27 Glis glis Adult M BV2 
       

BVb 2011-07-30 Glis glis 
 

F BVb 1 
       

BVb 2011-08-01 Parus major  Juvenile 
         

BVb 2011-08-02 Parus major  Juvenile 
         

C 2011-07-28 Apodemus sylvaticus Adult M C1 22 36 
     

C 2011-07-28 Apodemus sylvaticus Adult M C2 22 27 
     

C 2011-07-29 Dinaromys bogdanovi 
 

F C3**(duplo) 25 52 
     

C 2011-07-29 Apodemus sylvaticus Adult M 
 

21 31 
     

C 2011-07-29 Apodemus sylvaticus 
          

C 2011-07-29 Apodemus sylvaticus Adult 
         

C 2011-07-29 Apodemus sylvaticus 
          

C 2011-07-30 Apodemus sylvaticus 
          

C 2011-07-30 Apodemus sylvaticus 
 

M C4 24 34 
     

C 2011-07-30 Apodemus sylvaticus 
 

F C5 20 25 
     

C 2011-07-30 Apodemus sylvaticus 
          

C 2011-07-30 Apodemus sylvaticus 
 

M C6 22 32 
     

C 2011-07-30 Apodemus sylvaticus 
 

F I.M.5 21 21 75 74 14 12,5 Naturalis 

C 2011-07-30 Apodemus sylvaticus 
 

F A8 18 24 
     

C 2011-07-30 Apodemus sylvaticus 
 

F I.M.6 20 25 68 72 13 9,5 Naturalis 

C 2011-07-30 Apodemus sylvaticus 
          

C 2011-07-30 Apodemus sylvaticus 
          

C 2011-07-30 Apodemus sylvaticus 
  

A9 22 22 
     

C 2011-07-30 Apodemus sylvaticus 
  

A10 23 28 
     

C 2011-07-30 Apodemus sylvaticus 
 

M 
        

C 2011-07-30 Apodemus sylvaticus 
 

F 
        

C 2011-07-30 Crocidura suaveolens 
 

M A11 
       

C 2011-07-31 Apodemus sylvaticus 
          

C 2011-07-31 Apodemus sylvaticus 
          

C 2011-07-31 Apodemus sylvaticus 
          

C 2011-07-31 Apodemus sylvaticus 
          

C 2011-07-31 Apodemus sylvaticus 
 

M C7 22 27 
     

C 2011-07-31 Apodemus sylvaticus 
          

C 2011-07-31 Apodemus sylvaticus 
          

C 2011-07-31 Dinaromys bogdanovi 
 

F C8** (duplo) 23,5 54 
     

D 2011-08-01 Eliomys quercinus 
 

F D1 
       

D 2011-08-03 Apodemus sylvaticus 
 

M D2 22 34 
     

D 2011-08-03 Apodemus sylvaticus 
 

M D3 23 31 
     

D 2011-08-03 Apodemus sylvaticus 
 

M D4 22 31 
     

D 2011-08-04 Apodemus sylvaticus 
          

D 2011-08-04 Apodemus sylvaticus 
          



 

 

LocationLocationLocationLocation    DateDateDateDate    Species nameSpecies nameSpecies nameSpecies name    
LifeLifeLifeLife    
stagestagestagestage    

SexSexSexSex    
DNADNADNADNA    
samplesamplesamplesample    

HFHFHFHF    WWWW    TTTT    BBBB    EEEE    WWWW    CollectionCollectionCollectionCollection    

E 2011-08-01 Apodemus sylvaticus 
 

M E1 28 24 
     

E 2011-08-01 Apodemus sylvaticus 
 

M E2 38 21 
     

E 2011-08-01 Apodemus sylvaticus 
 

M E3 32 23 
     

E 2011-08-02 Apodemus sylvaticus 
 

M E4 
       

E 2011-08-02 Apodemus sylvaticus 
          

E 2011-08-02 Apodemus sylvaticus 
 

F E5 
       

E 2011-08-02 Apodemus sylvaticus 
 

M E6 
       

E 2011-08-02 Apodemus sylvaticus 
 

M E7 
       

E 2011-08-02 Apodemus sylvaticus 
 

F E8 
       

E 2011-08-02 Apodemus sylvaticus 
          

E 2011-08-03 Apodemus sylvaticus 
 

F E9 
       

E 2011-08-03 Apodemus sylvaticus Juvenile F E10 20 23 
     

E 2011-08-03 Apodemus sylvaticus 
          

E 2011-08-03 Apodemus sylvaticus 
          

E 2011-08-03 Apodemus sylvaticus Juvenile M E11 19 28 
     

E 2011-08-03 Apodemus sylvaticus 
          

E 2011-08-03 Apodemus sylvaticus 
          

E 2011-08-03 Apodemus sylvaticus 
          

E 2011-08-03 Apodemus sylvaticus 
          

E 2011-08-04 Apodemus sylvaticus 
          

E 2011-08-04 Apodemus sylvaticus Juvenile M E12 
       

E 2011-08-04 Apodemus sylvaticus 
          

E 2011-08-04 Apodemus sylvaticus 
          

E 2011-08-04 Apodemus sylvaticus 
 

F E13 
       

E 2011-08-04 Apodemus sylvaticus 
 

F I.M.11 
      

Naturalis 

E 2011-08-04 Apodemus sylvaticus 
 

M I.M.12 
      

Naturalis 

F 2011-08-02 Apodemus sylvaticus 
          

F 2011-08-02 Apodemus sylvaticus 
  

F1 24 31 
     

F 2011-08-03 Apodemus sylvaticus 
 

F F2 
       

F 2011-08-03 Apodemus sylvaticus 
 

F F3 
       

F 2011-08-04 Apodemus sylvaticus 
          

F 2011-08-04 Apodemus sylvaticus 
          

H 2011-08-01 Crocidura suaveolens 
          

H 2011-08-04 Crocidura suaveolens 
  

I.M. 7 
       

 



 



 

APPENDIX 7. RECORDINGS OF OTHER TAXONOMIC GROUPS 
 
Bird species observed inside Biokovo Bird species observed inside Biokovo Bird species observed inside Biokovo Bird species observed inside Biokovo Nature ParkNature ParkNature ParkNature Park::::    
    
Dutch nameDutch nameDutch nameDutch name    English nameEnglish nameEnglish nameEnglish name    Scientific nameScientific nameScientific nameScientific name    
Slangenarend Short-toed Eagle Circaetus gallicus 

Havik Northern Goshawk Accipter gentilis 

Sperwer Eurasian Sparrow-hawk Acciptter nisus 

Torenvalk Common Kestrel Falco tinnunculus 

Boomvalk Eurasian Hobby Falco subbuteo 

Kwartel Common Quail Coturnix coturnix 

Europese Steenpatrijs Rock Partridge Alectoris graeca 

Oeverloper Common Sandpiper Actitis hypoleocus 

Rotsduif Rock dove Columba livia 

Turkse tortel Eurasian Collared Dove Streptopelia decaocto 

Zomertortel Europian Turtle Dove Streptopelia turtur 

Koekoek Common cuckoo Cuculus canorus 

Bosuil Tawny Owl Strix aluco 

Oehoe Bubo bubo Bubo bubo 

Dwergooruil Eurasian Scops Owl Otus scops 

Steenuil Little Owl Athene noctula 

Hop Hoopoe Upupa epops 

Groene specht European Green Woodpecker Picus viridis 

Grote bonte specht Great Spotted Woodpecker Dendrocopos major 

Kleine bonte specht Lesser Spotted Woodpecker Dendrocopos minor 

Gierzwaluw Common Swift Apus apus 

Vale gierzwaluw Palled Swift Apus pallidus 

Alpengierzwaluw Alpine Swift Apus melba 

Boomleeuwerik Wood Lark Lullula arborea 

Duinpieper Tawny Pipit Anthus campestris 

Witte kwikstaart White Wagtail Motacilla alba 

Roodstuitzwaluw Red-rumped Swallow Hirundo daurica 

Boerenzwaluw Eurasian Swallow Hirundo rustica 

Huiszwaluw House Martin Delichon urbica 

Rotszwaluw Crag Martin Ptyonoprogne rupestris 

Grauwe klauwier Red-backed Shrike Lanius collurio 

Winterkoning Wren Troglodytes troglodytes 

Roodborst Europian Robin Erithacus rubecula 

Zwartkop Blackcap Sylvia atricapilla 

Tjiftjaf Common Chiffchaf Phylloscopus collybita 

Grauwe vliegenvanger Spotted Flycatcher Muscicapa striata 

Tapuit Northern Wheatear Oenanthe oenanthe 

Zwarte roodstaart Black Redstart Phoenicurus ochruros 

Braamsluiper Lesser Whitethroat Sylvia curruca 

Oostelijke Orpheusgrasmus Orphean Warbler Sylvia hortensis 

Kleine zwartkop Sardinian Warbler Sylvia melanocephala 

Merel Common Blackbird Turdus merula 

Zanglijster Song Thrush Turdus philomelos 

Grote lijster Mistle Thrush Turdus viscivorus 

Wielewaal Golden Oriole Oriolus oriolus 

Gaai Jay Garrulus glandarius 



 

Dutch nameDutch nameDutch nameDutch name    English nameEnglish nameEnglish nameEnglish name    Scientific nameScientific nameScientific nameScientific name    
Alpenkauw Yellow-billed Chough Pyrrhocorax graculus 

Raaf Common Raven Corvus corax 

Glanskop Marsh Tit Parus palustris 

Rouwmees Sombre Tit Parus lugubris 

Staartmees Long-tailed Tit Aegithalos caudatus 

Pimpelmees Blue Tit Parus caeruleus 

Koolmees Great Tit Parus major 

Zwarte mees Coal Tit Parus ater 

Rotsklever Western Rock Nuthatch Sitta neumayer 

Boomklever Europian Nuthatch Sitta europaea 

Huismus House Sparrow Passer domesticus 

Vink Chaffinch Fringilla coelebs 

Appelvink Hawfinch Coccothrautes coccothraustes 

Europese kanarie European Serin Serinus serinus 

Groenling Eurasian Greenfinch Carduelis chloris 

Putter Europian Goldfinch Carduelis carduelis 

Kneu Eurasian Twite Carduelis flavirostris 

Cirlgors Cirl Bunting Emberiza cirlus 

Grijze gors Rock Bunting Emberiza cia 
    
    
Bird species observedBird species observedBird species observedBird species observed    in the surroundings Biokovo in the surroundings Biokovo in the surroundings Biokovo in the surroundings Biokovo Nature ParkNature ParkNature ParkNature Park::::    
    
Dutch nameDutch nameDutch nameDutch name    English nameEnglish nameEnglish nameEnglish name    Scientific nameScientific nameScientific nameScientific name    
Dodaars Little Grebe Tachybaptus ruficollis 

Ooievaar White Stork Ciconia ciconia 

Dwergaalscholver Pygmy Cormorant Phalacrocorax pygmeus 

Blauwe reiger Grey Heron Adrea cinerea 

Kleine zilverreiger Little Egret Egretta garzetta 

Slechtvalk Peregrine Falcon Falco peregrinus 

Waterhoen Common Moorhen Gallinula chloropus 

Witgatje Green Sandpiper Tringa ochropus 

Bosruiter Wood Sandpiper Tringa glareola 

Geelpootmeeuw Yellow-legged Gull Larus michahellis 

Kokmeeuw Black-headed Gull Larus ridibundus 

Kuifleeuwerik Crested Lark Galerida cristata 

Gele kwikstaart Yellow Wagtail Motacilla flava 

Grote gele kwikstaart Grey Wagtail Motacilla cinera 

Bijeneter Europian Bee-eater Merops apiaster 

Roodkopklauwier Woodchat Shrike Lanius senator 

Kleine klapekster Lesser Grey Shrike Lanius minor 

Kleine karekiet Reed Warbler Acrocephalus scirpaceus 

Spreeuw Starling Sturnus vulgaris 

Bonte kraai Carrion Crow Corvus cornix 

Ekster Magpie Pica pica 

Ringmus Eurasian Tree Sparrow Passer montanus 

Grauwe gors Corn Bunting Miliaria calandra 

Geelgors Yellow Hammer Emberiza citrinella 
   



 

Diurnal butterfly species observed inside Biokovo Diurnal butterfly species observed inside Biokovo Diurnal butterfly species observed inside Biokovo Diurnal butterfly species observed inside Biokovo Nature ParkNature ParkNature ParkNature Park::::    
 

Dutch nameDutch nameDutch nameDutch name    English nameEnglish nameEnglish nameEnglish name    Scientific nameScientific nameScientific nameScientific name    
Koninginnepage Swallowtail Papilio machaon 

Koningspage Scarce Swallowtail Iphiclides podalirius 

Klein koolwitje Small White Pieris rapae 

Klein geaderd witje Green-veined White Pieris napi 

Groot koolwitje Large White Pieris brassicae 

Boswitje Wood White Leptidea sinapis 

Oranje luzernevlinder Clouded Yellow Colias croceus 

Bruine eikenpage Ilex Hairstreak Satyrium ilicis 

Kleine vuurvlinder Small Copper Lycaena phlaeas 

Bruine vuurvlinder Scooty Copper Lycaena tityrus 

Boomblauwtje Holly Blue Celastrina argiolus 

Turkoois blauwtje Turquoise Blue Polyommatus dorylas 

Bleek blauwtje Chalk-hill Blue Polyommatus coridon 

Icarusblauwtje Common Blue Polyommatus icarus 

Adonisblauwtje Adonis Blue Polyommatus bellargus 

Balkan Bruin blauwtje Mountain Argus Aricia artaxerxes 

Blauwe ijsvogelvlinder Southern White Admiral Limenitis reducta 

Atalanta Red Admiral Vanessa atalanta 

Distelvinder Painted Lady Vanessa cardui 

Kleine vos Small Tortoiseshell Aglais urticae 

Grote vos Large Tortoiseshell Nymphalis polychloros 

Dagpauwoog Peacock Inachis io 

Zuidelijke aurelia Southern Comma Polygonia egea 

Keizersmantel Silver-washed Fritillary Argynnis paphia 

Kardinaalsmantel Cadrinal Argynnis pandora 

Tweekleurige parelmoervlinder Spotted Fritillary Melitaea didyma 

Dambordje Marbled White Melanargia galathea 

Grote boswachter Woodland Grayling Hipparchia fagi 

Heremiet Hermit Chazara briseis 

Gestreepte heivlinder Striped Grayling Hipparchia fidia 

Oranje zandoog Hedge Brown Pyronia tithonus 

Grauw zandoog Dusky Meadow Brown Hyponephele lycaon 

Bont zandoogje Speckled Wood Pararge aegeria 

Hooibeestje Small Heath Coenonympha pampilus 

Argusvlinder Wall Butterfly Lasiommata megera 

Zwarte erebia Black Ringlet Erebia melas 
 
 
Diurnal butterfly species observed in the surroundiDiurnal butterfly species observed in the surroundiDiurnal butterfly species observed in the surroundiDiurnal butterfly species observed in the surroundings of Biokovo ngs of Biokovo ngs of Biokovo ngs of Biokovo Nature ParkNature ParkNature ParkNature Park::::    
    
Dutch nameDutch nameDutch nameDutch name    English nameEnglish nameEnglish nameEnglish name    Scientific nameScientific nameScientific nameScientific name    
Oostelijk resedawitje Bath White Pontia edusa 

Citroenvlinder Brimstone Gonepteryx rhamni 
Zuidelijke luzernevlinder Bergers’s Clouded Yellow Colias alfacariensis 
Kroonkruidblauwtje Reverdin’s Blue Plebejus argyrognomon 

Bruine zandoog Meadow Brown Maniola jurtina 

Witbandzandoog Great Banded Grayling Brintesia circe 

Zwartsprietdikkopje Essex Skipper Thymelicus lineola 
 



 

Nocturnal moth species observed:Nocturnal moth species observed:Nocturnal moth species observed:Nocturnal moth species observed:    
 

Dutch nameDutch nameDutch nameDutch name    English nameEnglish nameEnglish nameEnglish name    ScientiScientiScientiScientific namefic namefic namefic name    
Dennenpijlstaart Pine Hawk-moth Sphinx pinastri 

Kolibrievlinder Hummingbird Hawk-moth Macroglossum stellatarum 

 
    
Dragonfly species observed inside Biokovo Dragonfly species observed inside Biokovo Dragonfly species observed inside Biokovo Dragonfly species observed inside Biokovo Nature ParkNature ParkNature ParkNature Park::::    
 
Dutch nameDutch nameDutch nameDutch name    English nameEnglish nameEnglish nameEnglish name    Scientific nameScientific nameScientific nameScientific name    
Schaduwlibel Eastern Spectres Caliaeschna microstigma 

Zuidelijke bronlibel Sombre Goldenring Cordulegaster bidentata 

 
 
Dragonfly species observed in the surroundings of Biokovo Dragonfly species observed in the surroundings of Biokovo Dragonfly species observed in the surroundings of Biokovo Dragonfly species observed in the surroundings of Biokovo Nature ParkNature ParkNature ParkNature Park::::    
 
Dutch nameDutch nameDutch nameDutch name    English nameEnglish nameEnglish nameEnglish name    Scientific nameScientific nameScientific nameScientific name    
Bosbeekjuffer Beautiful Demoiselle Calopteryx virgo 

Tengere pantserjuffer Small Spreadwing Lestes virens 

Blauwe Breedscheenjuffer White-legged Damselfly Platycnemis pennipes 

Vuurjuffer Large Red Damsel Pyrrhosoma nymphula 

Azuurwaterjuffer Azure Damselfly Coenagrion puella 

Lantaarntje Blue-tailed Damselfy Ischnura elegans 

Grote keizerlibel Emperor Dragonfly Anax imperator 

Zuidelijke keizerlibel Lesser Emperor Anax parthenope 

Kleine tanglibel Green-eyed Club-tail Onychogomphus forcipatus 

Platbuik Broad-bodied Chaser Libellula depressa 

Bruine korenbout Blue Chaser Libellula fulva 

Gewone oeverlibel Black-tailed Skimmer Orthetrum cancellatum 

Beekoeverlibel Keeled Skimmer Orthetrum coerulescens 

Zuidelijke oeverlibel Southern Skimmer Orthetrum brunneum 

Bruinrode heidelibel Common Darter Sympetrum striolatum  

Vuurlibel Broad Scarlet Crocothemis erythraea 

    
    
Amphibian and reptile species observed inside Biokovo Amphibian and reptile species observed inside Biokovo Amphibian and reptile species observed inside Biokovo Amphibian and reptile species observed inside Biokovo Nature ParkNature ParkNature ParkNature Park::::    
    
Dutch nameDutch nameDutch nameDutch name    English nameEnglish nameEnglish nameEnglish name    Scientific nameScientific nameScientific nameScientific name    
Vuursalamander Fire Salamander Salamandra salamandra 

Geelbuikvuurpad Yellow-bellied Toad Bombina variegata 

Gewone pad Common Toad Bufo bufo 

Groene pad Green Toad Bufo viridis 

Meerkikker Marsh Frog Rana ridibunda 

   

Europese Tjitjak Turkish Gecko Hemidactylus furcicus 

Reuzensmaragdhagedis Balkan Green Lizard Lacerta trilineata 

Muurhagedis Wall Lizard Podarcis muralis 

Spitskophagedis Sharp-snouted Rock Lizard Lacerta oxycephala 

Ringslang Grass Snake Natrix natrix 

Gladde slang Smooth Snake Coronella austriaca 

Balkantoornslang Balkan whip Snake Hierophis gemonensis 

Zandadder Wipe-nosed Viper Vipera ammodites 

Europese moerasschildpad European Pond Terrapin Emys orbicularis 



 

 
   
Amphibian and reptile species observed in the surroundings of Biokovo Amphibian and reptile species observed in the surroundings of Biokovo Amphibian and reptile species observed in the surroundings of Biokovo Amphibian and reptile species observed in the surroundings of Biokovo Nature ParkNature ParkNature ParkNature Park: : : :     
    
Dutch nameDutch nameDutch nameDutch name    English nameEnglish nameEnglish nameEnglish name    Scientific nameScientific nameScientific nameScientific name    
Bruine kikker Common Frog Salamandra salamandra 

Scheltopusik Scheltopusik Ophisaurus apodus 
    
 
Other species observed:Other species observed:Other species observed:Other species observed: 
 
Dutch nameDutch nameDutch nameDutch name    English nameEnglish nameEnglish nameEnglish name    Scientific nameScientific nameScientific nameScientific name    
Wrattenbijter Wart-biter Decticus verrucivorus 

Wijnhaantje Italian Cricket Oecanthus pellucens 

Klappersprinkhaan Rattle Grasshopper Psophus stridulus 

Blauwvleugelsprinkhaan Blue-winged Grasshopper Oedipoda caeruescens 

Grote groene sabelsprinkhaan Great Green Bush-Cricket Tettigonia Viridissima 

Zwarte bramensprinkhaan Blackberry Grasshopper Pholidoptera spec. 

 
 
 



 

 


