





SISTEMATIKA

SYSTEMATICS

Dinaromys bogdanovi
DINARSKI VOLUHAR / BALKAN SNOW VOLE

s
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Dinaromys bogdanovyi

DINARSKI VOLUHAR
JEDINI PREDSTAVNIK RODA DINAROMYS
Balkan Snow Vol
representative of Din

e, the only
aromys genys

PODPORODICA Arvicolinae > .
SUBFAMILY VOLUHARICE, LEMINZI | MOSUSNI STAKORI

Lemmings and voles and muscrat

PORODICA Cricetidae
FAMILY HREC[

New World Rats and Mice, Voles, True Hamsters, Lemming

Myomorpha
PODRED MISOLIKI GLODAVCI

SUBORDER Mouse-like rodents

Rodentia

GLODAvCI

Rodents

Mammalia

RAZRED SISAVCI
CLASS WETINELS

Dinarski voluhar (Dinaromys bogdanovi) mali je
sisavac iz reda glodavaca (Rodentia) u srodstvu s
voluharicama. Otkriven je 1922. i tada je opisan kao
pripadnik roda Chionomys (snjezne voluharice). Unutar
roda Dinaromys konacno je svrstan tek 1955. i danas je
njegov jedini Zivuéi predstavnik. Na podrucju dinarsko-
alpskog prostora taj je rod nastao i evoluirao tijekom
posljednja Cetiri milijuna godina. Za razliku od veéine
Siroko rasprostranjenih voluharica, dinarski voluhar je
endem i relikt specifi¢an za krsko podrucje Dinarida.

ENDENI
ENDEMIC SPECIES

Biljne i Zivotinjske vrste koje se pojavljuju na
ograni¢enom geografskom podrucju (arealu) i
ne nalazimo ih nigdje drugdje.

Plant and animal species that exist only in
limited geographical regions (areals) and
cannot be found anywhere else.

TheBalkan SnowVole (Dinaromysbogdanovi)isasmall
mammal from the Rodentia order, related to voles. It
was discovered in 1922 when it was first described as a
member of the Chionomys (snow voles) genus. It wasn’t
classified under the Dinaromys genus until 1955 and is
the only living representative of that genus today. That
genus has originated and evolved during the last four
million years. Unlike most of the widespread voles, the
Balkan Snow Vole is endemic species and a relict specific
for the karst area of the Dinarides.

RELIKE
RELICS

Biljne i Zivotinjske vrste koje su se razvile u proSlosti
i kao takve, u svojem izvornom obliku, opstale
su do danasnjih dana. U proslosti su bile Siroko
rasprostranjene, ali uslijed velikih promjena stanista i
klime ostale su izolirane na ogranic¢enim podrucjima.

Plant and animal species from the past which survived
in their original form until today. They were widespread
in the past but stayed isolated in restricted areas due
to great changes in habitats and climate.



NALAZISTA

Do sada je u Hrvatskoj vrsta potvrdena na sljedeéim
podrucjima: Biokovo (Vosac 1400 m.n.v, Stara snijeznica 1420
m.n.v., Sosici 750 m.n.v.), Dinara (Troglav 1420 m.n.v.), Mala

Kapela (Bijeli vrh 920 m.n.v.), Mosor (iznad Dugopolja),
Otpor (Vidilica-Malacka 580 m.n.v.), Plo€e (sjeverna obala
Bacinskih jezera 20 m.n.v.), PeljeSac (Sv. llija 900 m.n.v.),

Snijeznica (Glogova jama 950 m.n.v.), Velebit (Barbovaca
950 m.n.v., Gornja klada 350 m.n.v., Prezid 820 m.n.v.,
Baci¢ kuk 900 m.n.v., Anica kuk 270 m.n.v., Alan-
Mrkviste 1200 m.n.v., Lukovo Sugarje, Vasanova
korita 950 m.n.v., Kriz 695 m.n.v.).
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AREAS

The species has so far been
confirmed in the following areas in
Croatia: Biokovo (Vosac 1400 m a.s.l.,

Stara Snijeznica 1420 m a.s.l., SosSici ,
750 m a.s.l.), Dinara (Troglav 1420 m

a.s.l.) Mala Kapela (Bijeli vrh 920 m

a.s.l.) Mosor (above Dugopolje), Otpor
(Vidilica-Malacka 580 m a.s.l.), Ploce

(northern coast of Bacina lakes 20 m a.s.l.), Peljesac (Sv. llija 900 m a.s.l.), SnijeZnica (Glogova
jama pit 950 m a.s.l.), Velebit (Barbovaca 950 m a.s.l., Gornja klada 350 m a.s.l., Prezid 820 m a.s.l.,
Baci¢ kuk 900 m a.s.l., Ani¢a kuk 270 m a.s.l., Alan-Mrkviste 1200 m a.s.l., Lukovo Sugarje, Vasanova
korita 950 m a.s.l., Kriz 695 m a.s.l.)

RASPROSTRANJENOST
DISTRIBUTION

Dinarski voluhar je u Hrvatskoj rasprostranjen na
podrucju od Sjevernog Velebita, Male Kapele, Dinare,
Biokova, sve do Snijeznice u Konavlima. Nalazimo
Gori i Kosovu, a na istoku Sjeverne Makedonije
nalazimo izolirane populacije. Postoje pretpostavke
da podrucje rasprostranjenosti obuhvaca i Albaniju te
sjever Grcke.

Obzirom na specifican izbor stanista, podrucje
naseljenostidinarskogvoluhara procijenjeno je naoko
5200 km2. Takoder, prema paleontoloskim nalazima
uocava se da je i u proslosti rasprostranjenost ove
vrste bila mala te ograni¢ena na podrucja sjevernog
Jadrana i zapadnog Balkana.
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In Croatia, the Balkan Snow Vole inhabits the area from
Northern Velebit, Mala Kapela, Dinara, Biokovo up to
Snijeznica mountain in Konavle. It can also be found in
Herzegovina, southern areas of Bosnia, in Montenegro
and Kosovo, and isolated populations can be found at the
eastern part of North Macedonia. There is a presumption
that the area of distribution also covers Albania and
Northern Greece.

Given the specific choice of habitat, the area of population
of Balkan Snow Vole is estimated at around 5 200 km2.
Furthermore, according to the paleontological findings, it
has been noticed that the distribution area of this species
was small in the past as well and restricted to the areas of
Northern Adriatic and the Western Balkans.
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NACIN ZIVOTA | PONASANJE

HABITS AND BEHAVIOUR

Aktivan je tijekom cijele godine, najcesce u sumrak

It is active throughout the entire year, most often at
i tijekom noé¢i. Vrlo je spretan i brz, po kamenjaru
se krece kombinacijom skokova i penjanja, poput

kombinacije kretanja kod vjeverice i divokoze.

dusk and at night. It is very agile and fast, it moves

across rocky grounds with a combination of jumps and
climbs, like a combination of movements of squirrels
and mountain goats.
Kemijski signali posebno su vazni u komunikaciji ove
vrste. U vrijeme razmnozavanja oznadavaju teritorije
izlu¢evinama iz lojnih Zlijezda.

Chemical signals

are of great

importance
communication of this species. At the time of
Kod glodavaca glasanje je vazan dio ponasanja, a to je

uoceno i kod dinarskog voluhara.

in
reproduction, they mark the territories by secretions
from sebaceous glands.

Vole as well.

Vocalization is an important part of the behaviour of
rodents, which has been noticed in the Balkan Snow

ISTRAZIVANJEM ULTRAZVUCNOG GLASANJA OVOG ENDEMICNOG
GLODAVCA U PROSTORU Z00 VRTA, DOBIVENI SU PRVI PODACI 0
VOKALIZACIJI | MOGUGOJ VAZNOSTI GLASANJA KOD OVE VRSTE.

BY RESEARCHING THE ULTRASONIC VOCALIZATION OF THIS ENDEMIC RODENT IN THE
Z00, THE VERY FIRST DATA ON VOCALIZATION AND THE POSSIBLE INPORTANCE OF
VOCALIZATION IN THESE SPECIES WAS OBTAINED.



PREHRANA

DIET

U PREHRANI KORISTI | NEKE BILJKE
KOJE DRUGI IZBJEGAVAJU, POPUT
KOPRIVE TE MLJECIKE (EUPHORBIA)
1 ZVONCIGA CCAMPANULA) KOJE
1ZLUGUJU SOK NEUGODNOG OKUSA.

THEIR DIET ALSO INCLUDES SOME
PLANTS THAT OTHERS AVOID,

SUCH AS NETTLE AND SPURGE
(EUPHORBIA) AND BELLFLOWER
(CAMPANULA) WHICH SECRETE SAPS
OF UNPLEASANT TASTE.

Dinarski voluhar je biljojed i hrani se raznim vrstama
zeljastih biljakaitrava koje moze pronacina planinskim
livadama te dodatno brsti liS¢e niskog grmlja. Takoder,
skladisti hranu u svojim gnijezdima ili skrovistima,
kako bi osiguralo zalihe za razdoblja kad nastupe
nepovoljni uvjeti. Prehrana se obi¢no mijenja tijekom
sezona, ovisno o vrstama dostupnog bilja.

The Balkan Snow Vole is herbivore and feeds on
various types of herbaceous plants and grass
it can find on mountain meadows and browses
shrub leaves. They also store food in their nests
or hideouts, in order to ensure food for periods
when unfavourable conditions occur. Diet usually
changes during the season, depending on the
types of available herbs.



RAZMNOZAVANJE
REPRODUCTION

Zivotni vijek: oko 4 godine.
Broj mladunaca: u prosjeku 2 - 3 u leglu.

Spolnu zrelost dostizu tek u drugoj godini Zivota te u
prosjeku imaju do dva legla godiSnje. RazmnoZzavaju
se tijekom cijele godine, najceSce u ozujku i krajem
listopada. Gnijezda grade pod blokovima stijena, u
Skrapama, manjim $piljama te jamama ledenicama.
Zenke nose mlade otprilike 30 dana. Narazmnozavanje
uvelike utjeCu vremenski uvjeti, ukoliko su nepovoljni
(suhe sezone) moze doci do njegovog odgadanija.

Life span: about 4 years
Number of pups: on average 2-3 in litter

They reach sexual maturity only during their second
year of life and have up to two litters a year on average.
They reproduce throughout the entire year, most often
in March and late October. They build nests under
rock blocks, in limestone pavements, smaller caves
and ice pits. Females carry the pups for around 30
days. Reproduction is greatly affected by weather
conditions, if they are adverse (dry seasons) it can be
delayed.

GRABEZLJIVCI

PREDATORS

Plijen je brojnim malim grabeZljivcima poput lasice
(Mustela nivalis) i kune bjelice (Martes foina), a Cesto i za
poskoka (Vipera ammodytes) te Sumsku sovu (Strix aluco).

Balkan Snow Vole is prey for small predators such as weasel
(Mustela nivalis) and beech marten (Martes foina), and
often for horned viper (Vipera ammodytes) and tawny owl
(Strix aluco).

_—



Photo: Wikimedia Commons / DominikTurk

DINARSKI KRS

DINARIC KARST

Dinarski je krs jedinstveno i specifi¢no podrucje brojnih
povrsinskih i podzemnih krskih reljefnih oblika, od
sitnih Skrapa po povrsini stijena do velikih krskih polja
te prostranih krskih zaravni, jama i Spilja. Poznat je u
svjetskim razmjerima, jer predstavlja klasi¢ni tip kr3a
(lat. locus tipicus). Krs je tip reljefa koji se razvija na tlu
sastavljenom od topivih karbonatnih stijena, najcesée
vapnenca (CaCO, - kalcijev karbonat) ili dolomita
(CaMg(CO,), - kalcij-magnezijev karbonat).

Glavnu ulogu u oblikovanju krskoga reljefa ima
voda, koja svojim kemijskim otapanjem (korozijom) i
mehanickim radom (erozijom) oblikuje krske fenomene:
ponikve (vrtace), Skrape, kamenice, zaravni i humce,
uvale i polja na povrsini te Spilje i jame u podzemlju.
Krski je reljef znacajno prisutan u Hrvatskoj, prekriva
gotovo 50% povrsine, a dinarski kr$ je po mnogobrojnim
karakteristikama jedinstven u svijetu.

Unutar prirodnih vrijednosti dinarskog krsa veliki
znacaj ima zivi svijet. Faunu Dinarida odlikuje velik
broj endemicnih i jedinstvenih podzemnih vrsta, a od
toga gotovo 80% vrsta pripada fauni Hrvatske. lako
je prepoznata kao vruca tocka bioloske razlolikosti,
podzemna fauna Hrvatske josS je uvijek nedovoljno
istrazena te (desto ugroZzena brojnim ljudskim
aktivnostima koje na nju Stetno djeluju i ostavljaju
neizbrisiv trag.

Dinaric karst is a unique and specific area of numerous
surface and underground karst relief forms, from tiny
limestone pavements on the surface of the rock to the
great karst fields and spacious karst plateaus, pits and
caves. It is known worldwide because it represents
a classic karst type (locus tipicus). Karst is a type of
relief which is formed on soil composed of soluble
carbonate rocks, most commonly limestone (CaCO, -
calcium carbonate) or dolomite (CaMg(CO,), - calcium
magnesium dicarbonate).

Water has the main role in the formation of the karst
relief, as it forms the following karst phenomena by its
chemical dissolution (corrosion) and mechanical work
(erosion): sinkholes, limestone pavements, plateaus
and hills, coves and fields on the surface and caves and
pits underground. Karst relief is significantly present
in Croatia, it covers almost 50% of the surface, and the
Dinaric karstis unique in the world by its characteristics.

Wildlife is of great importance in terms of natural
values of the Dinaric karst. The fauna of the Dinarides
is characterised by many endemic and unique
underground species, of which nearly 80% belong to
the fauna of Croatia. Even though it is recognised as
the hot spot of biological diversity, the underground
fauna of Croatia is still insufficiently explored and often
endangered by numerous human activities that are
detrimental to it and leave an indelible mark.
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UGROZENOST I ZASTITA
ENDANGERMENT AND PROTECTION

Razlozi vjerojatne ugrozenosti ove vrste nisu do kraja
poznati. Na stanista dinarskog voluhara ljudi rijetko
odlaze, medutim svejedno je ugroZen neizravnim
ljudskim djelovanjem. Izgradnje cesta, naselja i
poljoprivrednih povrSina prekida vezu izmedu
skupina ovih Zivotinja, koje onda ostanu izolirane
na svom stanistu, i postupno, kako nemaju kontakt
s drugima, lagano nestaju. Dinarskom voluharu
slicna vrsta, europska snjezna voluharica (Chionomys
nivalis), koja preferira Zivot visoko u planinama,
mozda potiskuje dinarskog voluhara s njegovih
omiljenih visokoplaninskih stanista.

Zbog slabog poznavanja biologije ove vrste, kao i
nepoznatih uzroka smanjenja populacije, jo$ uvijek
ima relativno nizak stupanj ugrozenosti. Prema IUCN-
ovoj* Crvenoj listi ugrozenih vrsta spada u kategoriju
osjetljive vrste (VU - vulnerable) s naglaskom na
rapidno smanjenje populacije. U Crvenoj knijizi
sisavaca Hrvatske ima status nedovoljno poznate
vrste (za ovu vrstu ne postoji dovoljno informacija
(DD - data defficient).

Prema Pravilniku o strogo zasti¢enim vrstama (NN
73/2016) ova vrsta je proglasena strogo zasticenom
vrstom.

The reasons for likely endangerment of this species are not
fully known. People rarely go to the habitats of Balkan Snow
Vole, but they are nevertheless jeopardised by indirect
human action. Construction of roads, settlements and
agricultural land interrupts the link between the groups of
these animals, which then remain isolated in their habitat,
and gradually, as they have no contact with others, slowly
disappear. A Balkan Snow Vole-like species, the European
Snow Vole (Chionomys nivalis), which prefers the life high in
the mountains, might be pushing the Balkan Snow Vole off
its favourite high mountain habitats.

Due to poor knowledge of biology of this species, as well
as the unknown causes of the decline of its population, it
still has a relatively low level of endangerment. According
to the IUCN* Red List of Threatened Species it is under the
category of vulnerable species (VU-vulnerable) with an
emphasis on rapid decrease in population.

In the Red Book of Mammals of Croatia, it has the status
of little-known species (there is not enough data for this
species - DD - data deficient).

*IUCN (eng. International Union for Conservation of Nature) - Medunarodna unija za zastitu prirode.

*JUCN - International Union for Conservation of Nature



PROJEKT:
ISTRAZIVANJE BIOLOGIJE VRSTE
DINARSKI VOLUHAR (DINAROMYS BOGDANOVD

Godina pocetka projekta: 2011.
Status: Aktivan

Vrsta: Dinarski voluhar

(Dinaromys bogdanovi, Martino 1922.)

PROJECT:
RESEARCH ON THE BIOLOGY OF THE BALKAN
SNOW VOLE (DINAROMYS BOGDANOVI) SPECIES

Year of the start of the project: 2011
Status: Active

Type: Balkan Snow Vole

(Dinaromys bogdanovi, Martino 1922.)

S obzirom da se radi o rijetkom endemskom sisavcu kojemu
je status nedovoljno poznat, doprinos ovih istraZivanja
zastiti, upravljanju te poznavanju ugrozenosti vrste bit ée
od velikog znacaja.

Kako bi osigurali $to bolju zastitu i o¢uvanje ove vrste te
bioloske raznolikosti hrvatskoga kr3a, u sklopu projekta
provode se i brojni edukativni programi na lokalnoj i opéoj
razini, s ciljem podizanja svijesti javnosti.

Udruga Biom :

«  Poucna ploca “Dinarski voluhar”, $pilja Vranjaca, Mosor.

+  Ciklus predavanja o dinarskom voluharu i krSkom
podruéju, odrzanima u obrazovnim institucijama,
planinarskom drustvu te za Siru javnost u Domu kulture
na podrucju Splitske Zupanije.

PARTNERI / PARTNERS:

Udruga Biom - 2011. pokrenula je projekt ,lIstrazivanje
biologije vrste dinarski voluhar (Dinaromys bogdanovi)“, s
ciljem proucavanja biologije i ekologije ove vrste kako bi
se upotpunili podatci, ustanovilo stanje ugroZzenosti te na
temelju dobivenih saznanja podigla razina njihove zastite.

Prirodoslovno-matematicki fakultet Sveucilista u Zagrebu
- Bioloski odsjek, Zavod za animalnu fiziologiju - Na projektu,
u svojstvu volontera, sudjeluju i studenti Bioloskog odsjeka
Prirodoslovno-matemati¢kog fakulteta SveuciliSta u Zagrebu.

Veterinarski fakultet Zagreb - Osigurava strucnu
veterinarsku skrb za jedinke koje se nalaze u Zooloskom vrtu.
Obavlja dijagnosticke i preventivne postupke te lijecenje
Zivotinja. Takoder, zajedno s partnerima projekta provodi
znanstvena istrazivanja od zajednickog interesa.

Sumarski fakultet Sveuéilista u Zagrebu - Provedba
istrazivanja odredivanja brzine probave u dinarskog voluhara.

Zooloski vrt grada Zagreba - Sudjelovanjem u navedenom
projektu Zoo Zagreb aktivno se ukljucio u programe zastite
u Hrvatskoj. U prostorima Zoo vrta drzi se reproduktivho
aktivna populacija ove vrste, $to daje jedinstvenu priliku za
proucavanje i doprinos istrazivanjima.

Given that this is a rare endemic mammal whose status
is not well known, the contribution of these research
to the protection, management and knowledge of the
endangerment of the species will be of great importance.

In order to ensure the best protection and preservation of this
species and the biodiversity of the Croatian karst, numerous
educational programmes on the local and general level are held
within the project, with the aim of raising public awareness.

Association Biom:

+  Educational sign “Balkan Snow Vole”, Vranjaca Cave,
Mosor
Cycle of lectures on the Balkan Snow Vole and the karst
area, held in educational institutions, mountaineering
society and for general public in the Cultural centre at the
area of Split County

Association Biom - launched a project in 2011 entitled
»Research on the biology of the species Balkan Snow Vole
(Dinaromys bogdanovi), with the aim of studying the biology
and ecology of this species in order to complete data, establish
the level of endangerment and raise the awareness for their
protection on the basis of resulting findings.

The Faculty of Science, University of Zagreb - Department
of Biology, Division of Animal Physiology - the students of the
Department of Biology of the Faculty of Science, University of
Zagreb participated in the project as volunteers

The Faculty of Veterinary Medicine Zagreb - Provides
professional veterinary care for individuals in the Zoo. Carries
out diagnostic and preventive procedures and the treatment
of animals. Together with project partners carries out scientific
research of common interest.

Faculty of Forestry, University of Zagreb - Study related to the
determination of the Balkan Snow Vole’s speed of digestion

The Zagreb Zoo - By participating in the abovementioned
project, the Zagreb Zoo actively participated in the protection
programmes in Croatia. A reproductive active population of this
species is kept at the Zoo, which gives a unique opportunity to
study them and contribute to research.




DINARSKI VOLUHAR U ZAGREBACKOM Z00 VRTU
BALKAN SNOW VOLE IN THE ZAGREB 200

Osim stroge povezanosti s dubokim Skrapama i
procijepima na vapnencu Dinarida, vrlo se malo zna
o biologiji ove vrste. Zna se da je relativno rijetka u
prirodi te da se sporo razmnoZzava, a ako se uzme u
obzir nedostupnost stanista koja naseljava i skrovitost
ove Zivotinje, proucavanje dinarskog voluhara u
prirodnom okruZenju nije jednostavno. Zbog toga je
brojne karakteristike vezane uz biologiju vrste, poput
reproduktivnog ciklusa, ponasanja ili fizioloSkih
prilagodbi lakSe i u¢inkovitije prouéavati u zatocenistvu
nego u prirodi.

Drzanjem jedinki dinarskog voluhara u prostorima
ZooloSkog vrta dane su mogucnosti za provodenje
specificnih  bioloskih istrazivanja. Proucavaju se
socijalna ponasanija, glasanje jedinki, dnevne i sezonske
razlike u aktivnostima, koriStenje prostora te kognitivne
karakteristike. Takoder se istrazuju morfologija i
fiziologija probavnog sustava, prehrambene navike,
brzina probave te mikrobiologija probavnog sustava.

Apart from the close connection to the deep limestone
pavements and faults of Dinaric limestone, not much is
known of the biology of this species. It is known that it
is relatively rare in nature and that i reproduces slowly
and considering the unavailability of its habitat and the
hiddenness of this animal, studying the Balkan Snow
Vole in natural environment is not easy. For this reason,
many features related to the biology of this species,
such as reproductive cycle, behaviour or physiological
adaptations are easier and more effective to study in
captivity than in nature.

By keeping the Balkan Snow Vole individuals in the Zoo,
we have created opportunities for carrying out specific
biological research. Their social behaviour, vocalization,
daily and seasonal differences in activities, use of space
and cognitive characteristics are all studied. Morphology
and physiology of the digestive system, eating habits,
digestion rate and microbiology of the digestive system
are studied as well.
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