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Javna ustanova

Turisticki uredene Spilje u Primorsko-goranskoj Zupaniji
Tourist caves in the County of Primorje-Gorski kotar




Radi ocuvanja prirodnih vrijednosti kr§kog podzemlja, ljubazno molimo da:

ne ulazite u Spilje bez pratnje vodica;

ne oStecujete i ne otudujete sigovinu i Spiljski nakit;
ne uznemiravate $piljske Zivotinje;

ne odbacujete otpatke;

prilikom fotografiranja u $pilji ne koristite bljeskalicu;
ne Sarate grafite i natpise po Spilji.

In order to protect the valuable features of the karst underground, we kindly
ask visitors not to:

enter the caves without a guide;

damage or destroy any stalactites, stalagmites or other ¢ave formations;
disturb any cave animals;

leave any litter;

use flash photography;

draw graffiti or make any inscriptions in the cave.

Telefonski brojevi na koje moZete dobiti informacije o posjeéivanju turisti¢kih $pilja u Primorsko-goranskoj
zupaniji / Telephone numbers for information about visits to tourist caves in the County of Primorje-Gorski
kotar:

m Komunalno drustvo »Lokvarkas / Lokvarka Municipal Company: tel.: +385 51 831 336 / 831

m Turisticka zajednica opéine FuZine / FuZine Tourist Board: tel.: +385 51 830 000

m »Siloturist« d.o.0.: tel.: +385 51 860 171
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Uvodna rije¢ za potencijalnog posjetitelja krskog podzemlja

Turisticki uredene Spilje

djetlic i tetrijeb...; nakon &to ste proSetali svijetlim Sumama i Sumarcima Ucke, priobalja i otoka te se nauZzivali

suncem okupanih evjetnih krskih travnjaka na kojima leprsaju brojni Saroliki leptiri i zadrZava se mnostvo drugih
kukaca, a visoko iznad njih lete orlovi i bjeloglavi supovi - preporu¢amo vam da zavirile u lamu krskog podzemlja, u
golovo nepoznal svijel Spilja, jama i ponora kojima je ispresijecana unutrasnjosl brda, planina i oloka. Tamo éele iz prve
ruke vidjeti $to voda ¢ini u podzemlju krSa (sfika 14) i upoznati potpuno novi svijet kalcitnih ukrasa - stalagmita,
stalaktita i stalagnata, podzemnih vodotoka i jezera, fe sicusnih endemiénih Zivotinja koje u vjetnoj tami nalaze svoja
jedinstvena stanista.

m akon Sto ste se upoznali s tajnovitim, gustim i tamnim goranskim Sumama u kojima zZive vuk, medvjed i ris, troprsti

Moramo vas zamoliti samo jedno: da se prema tim tajanstvenim svjetovima odnosite vrlo pazljivo i da ne ponavljate ono
§to su prethodne generacije ¢inile tom podzemnom svijetu - odbacivale smeée u duboke jame i ponore, kidale kaleitne
ukrase Spilja za uspomenu, ili odnosile endemic¢ne primjerke $piljskih Zivolinja.

Ti $piljski suslavi, i njihov Zivi svijel, cije smo lajne lek poceli otkrivati, najbolji su pokazalelji naSeg odnosa prema
prirodi, jer i najmanja Steta uéinjena na povrini - primjerice izlijevanje ulja ili nekontrolirano odlaganje otpada - mogu
unistiti ono $to je milijunima godina nastajalo u krikom podzemlju.

U uvjetima naseg Supljikavog krsa, koji je povrsinski bezvodan, ali obiluje podzemnim vodotocima u dubokim Spiljskim
horizontima i sitnim kr§kim pukotinama (slika 13), sva oneciséenja koja se dogode na povrsini (kao §to je izlijevanje
nafte i drugih $tetnih tekoéina ili istresanje otpada) za nekoliko sati ili dana zavr$e i u najudaljenijim Supljinama
podzemlja, gdje mogu unistili sav Zivi svijel i onesposobili izvori$la pitke vode na viSe mjeseci ili godina.

Ovim turistickim letkom Zelimo senzibilizirati javnost za ljepote krSkog podzemlja i ukazati na postojanje bogate
podzemne kr¥ke faune, mahom endemicne, jedne od najbogatijih na svijetu, koja »daleko od ofiju« Zivi tajnovitim
zivotom u tamnim zakucima krkog podzemlja. Ne treba posebno ni isticati da su sve vrste u kr$kom podzemlju strogo
zaStiéene Le ih nije dozvoljeno uznemiravali ili hvatati i odnositi iz njihovih prirodnih podzemnih staniSta.

Djeliée bogatstva kr&kog podzemlja sjeverozapadnih Dinarida moguce je vidjeti i neposredno doZivjeti u tri turisticki
uredene $pilje na podrudju Primorsko-goranske Zupanije: $pilja Lokvarka i $pilja Vrelo kod Fuzina u Gorskom kolaru, Le
Spilja Biserujka na otoku Krku. Stoga pozivamo sve koji jo§ nisu »uZivo« imali prilike doZivjeli ljepote primorsko-
goranskog krikog podzemlja da posjele neku od nasih turisticki uredenih Spilja. Svaka od njih poseban je podzemni



svijet, vrlo razli¢it od drugih $pilja, pa moZemo gotovo jaméiti da nikome neée biti dosadno ukoliko posjeti i sve tri
Luristicki uredene Spilje na podruéju Primorsko-goranske Zupanije. Za organizirano posjecivanje speleoloskih objekata
na podruc¢ju Primorsko-goranske Zupanije koji nisu otvoreni za lurisle polrebno je ishoditi dopustenje Ministarsiva
kulture.

Foreword for visitors to the underground karst areas

Tourist caves

bear and lynx, three-loed woodpecker and grouse; after walking through the sunlil woods and groves on Mount

Ucka, along the coast and around the islands; after enjoying the sunny karst grasslands abounding in colourful
fowers, flullering bullerflies and various other insecls, with eagles and griffon vullures flying overhead - we recommend
visiting the dark karst underground areas, an almost unknown world of caves, pits and ponors that intersect the interiors
of the area's hills, mountains and islands. Here you can see the effects of water on the karst underground (photo 14) and
enjoy a fascinating world of stalactites, stalagmites and other cave formations, underground streams and lakes, and the
tiny endemic animals who make their homes in the eternal darkness of the caves.

m fter getting acquainted with the mysterious, dense dark forests of the Gorski kotar area that are home to the wolf,

We also ask of visitors just one more thing: please treat this mysterious world as gently as possible and avoid repeating
the mistakes of previous generations that used to carelessly throw waste into the deep pits and ponors, take parts of
calcite formations home as souvenirs, or take endemic species of cave animals away from their habitat.

These cave systems and their wildlife, whose secrets we have only just begun to uncover, are the best indicator of our
attitude towards nature, because even the slightest damage occurring at the surface - such as spilled oil or uncontrolled
waste disposal - can instantly destroy what nature has been creating for million of years in the karst underground.

On porous karst terrain, which features no surface water but abounds in underground streams in deep caves or tiny karst
lissures (photo 13), all pollution oceurring on the surface (such as spilled oil or other hazardous liquids or disposing of
waste) within several hours or days at the latest can make its way into even the most remote hollows in the underground,
destroying all wildlife and damaging sources of drinking waler for many months or even years lo come.

The aim of this booklet is to help raise public awareness of the beautiful karst underground and indicate the existence in
it of a rich subterranean fauna - hy species one of the richest in the world, many of them endemic - living its mysterious
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Spilja Lokvarka

a padini Sumovitog brijega Kamenitog vrha, oko 1 km istoéno od centra Lokava u Gorskom kotaru, nalazi sc ulaz u
m Spilju Lokvarku, jednu od »najljepsih pecina hrvalskog krSa«, kako su je opisali pojedini hrvatski geolozi. Ulaz u

Spilju otkriven je slucajno, 1911. godine, prilikom vadenja kamena u manjem kamenolomu. Tek u novije vrijeme,
CiSéenjem i prodirivanjem uskih mjesta, speleolozi su uspjeli prodrijeti do dubine od -277 m otkrivsi nove Spiljske
prostore. IstraZivanja ée se nastaviti, jer se 8pilja i dalje $iri u podzemlje. U ovom je trenutku ukupna duZina $pilje s
novoolkrivenim kanalima oko 1,2 km.

Spﬂja ima nekoliko galerija, odnosno razina, od kojih su za posjet turista osposobljene prve Getiri (slika 3 i 4). Ostale su
galerije zbog teske pristupacnosti dostupne samo speleolozima i vjerojatno se nece otvoriti za posjet.

Posljednja elaZa olkrivena najnovijim istraZivanjima zanimljiva je speleolozima jer se njome prostire kanal kojim
proljece podzemni vodotok. Kanal je ispunjen kamenim blokovima lezine 25 do 30 | koji su pokriveni lamnim muljem.
Vodno hogatstvo Lokvarke moguce je doZivjeti i u turisti¢ki uredenom dijelu za vrijeme jakih kisa i topljenja snijega na
povrsini, jer tada sa stropa $pilje teku mlazovi vode cijednice, a kroz kanale protjeéu potociéi koji se slijevaju preko
sigastih saljeva s visih u nize etaze.

m OSNOVNE VRIJEDNOSTL: Spilja Lokvarka, jedna od petnaestak turistickih $pilja u Hrvatskoj, najstariji je
geomorfoloski spomenik prirode u Primorsko-goranskoj Zupaniji - zasticena je od 1961. godine. Posebno je zanimljiva
Jer se sasloji od dijela koji je otvoren za posjele, I luristima nedostupnog dijela koji mogu posjecivali samo dobro
opremljeni speleolozi. Turisticki dostupan dio vrlo je atraktivan - posjetitelj se spusta ak 70 metara u dubinu zemlje!
Osim Slo je stanidte raznolikoj 3piljskoj flori i fauni, ova se $pilja odlikuje neobiéno vrijednim geoloskim i
geomorfoloskim detaljima u pojedinim dijelovima Spiljskih kanala. U §pilji mozemo vidjeti geoloske rasjede, pukotine,
barilne zile i druge neobi¢nosli. NajniZa islrazena elaza $pilje hidroloski je aklivna jer njome proljece podzemni polok.

m POSEBNE ZANIMLJIVOSTI: »Strmoglavi« dio spusta u dubinu podzemlja neponovljiv je dozivljaj jer je Lokvarka
najdublja luristiéki uredena Spi]ja u Hnatskoj Podzemne éupljine obiluju la,znolikim oblicima kalcitnih ukrasa, od

strmim stopemcama koje ih povezuju, Spilja ostavlja dubok dojam na swakog posjetitelja.

m ZIVI SVIJET: Alge i mahovine u ulaznom dijelu $pilje, neke vrste gljiva, $iSmisi, podzemni puzic Zospeum kusceri,
podzemni pauk Parastalita stygia, dvojenoga Brachydesmus inferus inferus, podzemni kornjasi Thyphlotrechus
bilimeki (slika 2), Parapropus sericeus stilleri, Leplodirus hochenwarti croaticus, Croatodirus ozimeci i jo§ oko
tridesetak Zivotinjskih vrsta (stika 7). Spilja je kao vrijedno podzemno krsko staniste uvritena u Nacionalnu ekolosku
mrezu pod Sifrom ITR2000671.



Nekoliko zanimljivih éinjenica o okolici $pilje Lokvarke

U okolici Lokava cijeli je niz zanimljivih i posjetiteljima atraktivnih krkih fenomena od kojih izdvajamo sljedece: ponor
potoka Lokvarke nazvan Pinora, duboku vrletnu kr§ku ponikvu Kamerkin dol, prirodne kamene mostiée s pet Spiljskih
ulaza i izlaza na padinama Kamenitog vrha, Medvjedu peéinu (vaznu u paleontologiji zbog pronadenih ostataka $piljskih
medvjeda), te vrijednu i prirodno ofuvanu park Sumu Golubinjak. U njoj nalazimo mno$tvo neobiénih kamenitih krskih
Sumskih predjela 1 okomitih stijena, a posebno su zanimljive Golubinja peéina, Ledena $pilja, Paklena vrata i druge
prirodne zanimljivosti koje se izmjenjuju s bujnim Sumskim svijetom. Naroéito izdvajamo prastaru jelu - kraljicu sume!

U predjelu Bukovac smjeSlena je i Hirceva Spilja - jod jedna zanimljiva Spilja olvorena za posjelilelje, nazvana po
poznalom hrvatskom prirodosloveu Dragulinu Hireu. Za njezino je razgledavanje polrebna vlaslila rasvjeta. Najzna-
cajniji krski fenomeni okolice Lokava medusobno su povezani oznacenim turistickim Setnicama, a Spilja Lokvarka
povezana je markiranom stazom sa zastiéenim krskim park Sumama Golubinjak i Japlen&ki vrh.

Vaina upozorenja:

m posjet Spilji Lokvarki je na vlastitu odgovornost;

m psobama koje pale od vrioglavice ne preporuca se obilazak Spilje;
m turisticki obilazak traje 45 minuta uz pratnju vodica;

m djeci je ulaz dozvoljen iskljuéivo u pralnji rodilelja ili nastavnika.

Al

Osobna iskaznica / General information

Lokvarka / Lokvarka C

kal. zastile / category of protection: spomenik prirode - geomorfoloski / nalure monument - geomorphological
godina proglasenja zastite [ year of proclamation: 1961,
nadmorska visina wlaza / entrance altitude: T78 m
dubina (dosad poznata) / depth (so far known): -277 m
duging istratenih podzemnih kanala/ length of underground channels researched so far: 1179 m
temperatura / lemperature: + 8 °c

trajange turistickog obilaska / duration of the towr: 45 minuta / 45 minutes



Lokvarka Cave

6_7—11; entrance to Lokvarka cave, described by some Croatian geologists as »one of the most beautiful caves of the

/ Croatian karsts, is located on the slope of the wooded hill of Kameniti vrh, approximately 1 kilometre east of Lokve.

The entrance to the cave was discovered accidentally in 1911, while stones were being extracted from a small

quarry. Only recently, after some elearing and widening of the narrower parts, were speleologists able to reach a depth of

277 m and discover some new areas within the eave. Their investigations will need to continue as several unexplored

parts of the cave still extend further underground. The current total length of the cave, including the recently discovered
channels, runs to approximately 1.2 kilometres.

The cave has several galleries, i.e. levels, of which the first four are open to visitors (photo 3 i 4). Other galleries however,
because of access difficulties, are only open to speleologists and will probably not be made open to the public at all.

The last level to be discovered during recent investigations is particularly interesting because it includes a capacious
channel with an underground stream. This channel is filled with large stone blocks (25-30 tons in weight), covered with
dark silt. The water resources of Lokvarka cave can best be experienced, in the parts that are open to the public, during
heavy rains or when snow is melting on the ground, as at such times, water sprays down from the ceiling of the cave, and
small streams flow through the channels, cascading over flowstones from the higher to the lower levels of the cave.

m BASIC FEATURES: Lokvarka Cave, the oldest geomorphological nature monument in the County of Primorje-Gorski
kotar (protected since 1961), is one of the ca. fifleen tourist caves in Croatia. This cave is particularly interesting
because it consists of two parts: the first part is open to visitors, and the second part can only be accessed by well-
equipped speleologists. The part that is open to visitors is very attractive - it descends down to a depth of 70 metres!
Besides being habitat to a variety of cave flora and fauna, some parts of the cave channels are distingnished by their
extraordinarily valuable geological and geomorphological details. The cave features geological faults, fissures, barite
veins and other unusual phenomena. The lowest level of the cave researched so far is hydrologically active - it contains
an underground stream.

m SPECIAL FEATURES: The steep part of the descent into underground depths is a unique experience because
Lokvarka is the deepest cave in Croatia that is open to the public. Underground cavities abound in various calcite
formations, most impressive being the flowstones and high towers. With its galleries arranged one above the other and
connecled by steep stairs, this cave leaves a lasting impression on every visitor.

m WILDLIFE: Algae and mosses in the entrance area, some species of fungi, bats, cave snail Zospeum kusceri, cave
spider Parastalita stygia, diplopoda Brachydesmus inferus inferus, cave beetles Thyphlotrechus bilimeki (photo 2),
Parapropus sericeus stilleri, Leptodirus hochenwarti croaticus, Croatodirus ozimeci and about thirty further animal



species (phofo 1). As a valuable underground karsl habitat, Lokvarka cave is included in the Croatian Nalional
Ecological Network under the code HR2000671.

Some interesting facts about the area surrounding Lokvarka Cave

The area surrounding Lokve features a number of interesting karst phenomena that strongly appeal to visitors,
including the Pinora ponor (of the Lokvarka stream), the deep Kamerkin dol sinkhole, several small natural stone
bridges with five cave entrances and exits on the slopes of Kameniti vrh, the cave of Medyjeda pecina (Bear Cave -
important in palacontology because of the cave bear remnants that were found there), and the valuable and naturally
preserved Golubinjak forest park. This forest park is characterised by many unusual rocky forest areas, vertical cliffs, the
cave of Golubinja peéina (Pigeon Cave), the cave of Ledena Spilja (lce Cave), the inleresling stone formalion called
Palklena vrata (Hell Gale), and the lush foresl vegelalion, the most prominent being an old fir, known as the queen of Lhe
forest.

The Bukovae area holds Hiréeva 8pilja - another interesting cave open to the public, and named after Dragutin Hire, a
renowned Croatian naturalist. To explore this cave, visitors need to bring their own lights. Some of the most significant
karst phenomena in the Lokve region are connected hy marked footpaths. Lokvarka cave is connected by a marked trail
to the protected karst forest parks of Golubinjak and Japlen&kivrh.

Important warnings:
m visitors enter the cave entirely at their own responsibility;
m avisit to the cave is not recommended to people suffering from dizziness;

m aguided tour of the cave takes 45 minutes;
m children may only enter the cave accompanied by a parent or teacher.

Cm/es



Spﬂja Vrelo kod Fuzina

= OSNOVNE VRIJEDNOSTI: Spilja je uredena za posjet turista i odlikuje se bogatstvom $piljskih ukrasa - kalcitnih siga,
osobito stalaktita, ¢iji su rijetki i neobicéni oblici odraz posebnih hidroloskih prilika koje vladaju u Spilji (sfika 5). Po
speleoloskoj klasifikaciji, $pilja Vrelo pripada horizontalnim razgranatim protoénim speleoloSkim objektima.

m POSEBNE ZANIMLJIVOSTI: Spilja je otkrivena 1950. godine, sasvim sluajno, za vrijeme miniranja u privcemenom
kamenolomu za potrebe izgradnje hidroelektrane »Nikola Tesla«. Do tada nije imala pristupacnog ulaza, pa je veéina
sigastih ukrasa ostala satuvana.

m ZIVI SVIET SPILJE: U &pilji Zivi bogata $piljska fauna; nekoliko vrsta podzemnih kornjaSa (Goleoplera) (stika 8),
podzemni pauci (Araneae), laZiSlipavei (Psedudoscorpiones), blijede podzemne babure, Spiljske slonoge, jedna vrsla
kornjasa - pipalice (Machaerites cognatus) opisana je iz Spilje Vrelo, ¢ime je ova Spilja postala tipsko nalaziste (»locus
typicuse) te vrste.

Jo§ nekoliko zanimljivih éinjenica o 8pilji Vrelo

u invalidskim kolicima, $to je jedinstven sludaj za speleologke ohjekte u Hrvatskoj. Spilja je vrlo zanimljiva u

hidrogeoloskom pogledu, jer njome protjece slalni podzemni Lok ¢ija izdaSnosl varira ovisno o koli¢ini oborina. U
Spilji postoje dva sifona - ulazni i izlazni. Ulazni sifon ima veci kapacilel od izlaznog, pa za najveéih vodoslaja zavrina
dvorana biva djelomi¢no potopljena.

ahvaljujuéi lakom pristupu i prohodnosti, $pilju Vrelo mogu posjeéivati sve dobne skupine posjetitelja, kao i osobe

Uz ¢injenicu da je procijenjena starost najstarijih siga izmedu 500 i 600 tisuéa godina, posebnost $pilje Vrelo su narofiti
i rijetki oblici sigastih tvorevina nastali uslijed ucestalih kolebanja razine podzemnih tokova. Ovdje primjerice nalazimo
neobiéne kijacaste sige zadebljane prema vrhu, nepravilno zakrivljene sige, sige u obliku cjevéica, sige u obliku evjetade i
druge zanimljive oblike. Kao posebno zanimljive sigaste tvorevine isti¢u se sigasti stup (stalagnat) nazvan »Biskup«,
slalagmil nazvan »Majka BoZja«, le slalagmili nazvani »Pafuljci«. Da bismo ih wocili izmedu oslalih siga, ipak je
potrebno malo upregnuti mastu, ili zamoliti vodi¢a da nam ih pokaze.

Voda koja tece piljom izvire u obliznjem Malom vrelu, udaljenom otprilike 80 metara od ulaza u $pilju, ¢ime ovaj
vodotok moZemo pridruziti slivu rjefice Licanke, a time i jadranskom slivnom podruéju. Zanimljivost podzemnog potoka
ogleda se i u €injenici da je pijesak na dnu potoka magnetican, tj. Cestice pijeska jako privlaci magnet. Radi se o
zeljeznom mineralu hematitu (Fe,0,) koji vjerojatno potjece s vodonepropusne paleozojske podloge - glinenih Skriljevaca



i pjesenjaka, preko koje djelomi¢no proljece podzemni polok. Erozivna snaga vode olkida éeslice hemalila, a one se
zbog znatne tezine nakupljaju kao talog u koritu podzemnog toka. Ta je pojava jedinstvena u hrvatskim Spiljama, dok je u
svijetu pronadena na vide lokaliteta.

Spilja se nalazi uz atraktivno jezero Bajer, oko 3 km od srediSta Fuzina, s kojim je povezana ugodnom pjesaikom
Setnicom uz istoénu obalu jezrera. Ulaz u $pilju Vrelo nalazi se u neposrednoj blizini ceste, a dio namijenjen turistickom
razgledavanju lako je prohodan jer se cijelom duzinom, sve do najdublje turisticki uredene tocke, proteze u razini ulaza.
Godisnje $pilju Vrelo posjeti vise od 10 tisuéa posjetitelja.

Spilja Vrelo / Vrelo Cave: Osobna iskaznica / General information

predlofena kategorija zastite / proposed category of protection: spomenik prirode / nature monument
godina wvrstenjo w NEM* / year of inclusion in the CRO-NEN": 2007.
oznaka podrudia NEM / CRO-NEN area code: HR 2000195 (podzemna stani$ta / underground habitats)

polozaj / location: na podruéju opéine FuZine / in the area of the Municipality of FuZine

nadmorska vising wlaza / entrance allitude: 723 m
relativna dubina / relative depth: -12 m
duzing podzemnih kanala / length of wnderground channels: oko [ ca. 380 m
temperatura / temperature: + T4 do/ to + 8,3 °c
relativna viaga zraka / relative air humidity: od / from 98% do / to 100%
trajanje turistickog obilaska / duration of the tour: \rideselak minula / ca. 30 minules

NEM / CRO-NEN* - Nacionalna ekolo$ka mreZa / Croatian National Ecological Network

Vrelo Cave near Fuzine

m BASIC FEATURES: Vrelo Cave is open to the public and abounds in cave formations, particularly stalactites of rare,
unusual forms originaling from the special hydrological conditions inside the cave (photo 5). According lo cave
classifications, Vrelo belongs to the category of horizontal branchwork caves with a free-flowing underground stream.



m DISTINCTIVE FEATURES: Vrelo Cave was accidentally discovered in 1950, during rock blasting in a temporary
quarry thal was used for construction of the Nikola Tesla hydroelectric power slation. Before Lhal, Lthe cave had no
accessible entrance, which resulled in the preservalion of most of its formalions.

m WILDLIFE IN THE CAVE: Vrelo cave is home to a varicty of cave fauna: several species of underground heetles
(Coleoplera) (photo 8), underground spiders {Araneae), pseudoscorpions (Pseudoscorpiones), pale cave woodlouse,
cave centipedes, a butterfly species that winters in caves (photo 6), bats (photo 7) etc. One species of a small cave beetle
- pselaphine (Machaerites cognalus) has been identified and described in Vrelo Cave, which made this cave its type
locality (»locus typicus«).

More interesting facts about Vrelo Gave

which makes this cave unique in Croatia. The cave is also very interesting in a hydrogeological sense, because it

contains a permanent underground stream whose flow varies depending on the precipitation. The cave has two
siphons, one al the inlet, the other at the outlet. The inlet siphon has a greater capacity than the outlet siphon, which
results in the end hall being partly flooded during heavy precipitation.

I relo Cave is easily accessible and thus suitable for visitors of all age groups, as well as for people in wheelchairs,

Today it is estimated that the oldest dripstones in Vrelo Cave date back to the period of 500,000 to 600,000 years ago. In
this cave we can also find some cave formations (speleothems) whose rare forms are caused by frequent oscillations of
underground watereourse levels, such as unusual cudgel-shaped dripstones with thickened tops, irregularly eurved
dripstones, tubule-shaped dripstones, cauliflower-shaped dripstones, and many other interesting forms. Particularly
interesting are the column called Biskop. a stalagmite called Mother of God., and stalagmites known as Dwarfs. However,
a particularly vivid imaginalion is required Lo notice this particular stalactite among the other dripstones, otherwise ask
Lthe guide for help.

The water springs up from the nearby source of Malo vrelo, located approximately 80 metres from the entrance to the
cave. This stream belongs to the catchment area of the small river of Licanka, which makes it part of the Adriatic basin. A
dislinetive feature of this underground walercourse is the fact that the sand on the riverbed is magnelic, thal is, ils
grains are attracted by magnets. The material here is the iron mineral hematite Fe,0,, which probably originates from
the impermeable Palacozoic layer - clay shale and sandstone, over which the underground stream partially flows. Eroded
by the waler, the heavy hemalile particles sellle as sedimentl on the bed of this underground watercourse. This
phenomenon is quile unique for the caves of Groalia, bul has been recorded al other locations around the world.

Vrelo cave is located next to the attractive Lake Bajer, approximately 3 km from the centre of FuZine, from where it can
be reached by a walking Lrail along the easlern shore of the lake. The cave can easily be reached by car. Visiling Lhis cave
does not require particular effort because all the part thal is open to the public is al the same level as the enlrance. Every
year, Vrelo Cave is visited by more than 10,000 visilors.






épﬂja Biserujka na otoku Krku

= OSNOVNI PODACI: Spilja Biserujka nalazi se 300 m u smjeru sjevera-sjeverozapada od naselja Rudine u opéini
Omisalj na otoku Krku. Uredena je za posjet turista i odlikuje se bogatstvom 8piljskih ukrasa - kalcitnih siga, osobito
stupova i stalaktita (sfika 9 i 13). Po speleoloskoj klasifikaciji Biserujka je jednostavna $pilja s jamskim ulazom i
lagano nagnutim $piljskim kanalom. Sastoji se od nekoliko podzemnih prostora: Ulazni dio, Balkon, Okno, Velika
dvorana, Sjeverni kanal, Dvorana s mostovima i Gimpresna dvorana.

m POSEBNE ZANIMLJIVOSTI: Za $pilju se saznalo 1834. godine. Oko 1850. ulaz u Spilju zatvoren je vratima, Sto je bilo
prvi put u Hrvatskoj da je primijenjen takav nacin zastite neke $pilje. Godine 1913, $pilja je uredena za turisticke
posjele: sazidana je kucica i slepenice na ulazu. Dodatno je preuredivana i eleklrificirana 1967. te 1997. godine.
Smatra se jednim od najstarijih speleolo$kih ohjekata uredenih za posjet turista u Hrvatskoj, a lagana izletniéka staza
omogucuje ulaz i kretanje kroz Spilju bez ikakvih speleoloskih znanja, viestina ili opreme.

= 7IVI SVIJET SPILJE: babura Alpioniscus christiani (slika 12), lazistipavei Neobisium insulare (stika 11) i Roncus
sp. nov., dvojenoga Chersoiulus (Dicranotus) sphinz (slika 25), kornjasi Anophthalmus maderi maderi, Bathysciotes
khevenhulleri horvathi, Bryawxis crepsensis, SiSmisi i drugo; sveukupno je dosad u Spilji otkriveno 28 vrsta organizama.

Jo§ nekoliko zanimljivih éinjenica o 8pilji Biserujki

Biserujka je poznala i kao Vileziceva Spilja. Najniza tocka Spilje izmjerena je na 13 melara ispod razine ulaza,

§to je svega 30 metara iznad razine mora. Spilja se proteze relativno plitko ispod povréine i njen nadsloj nigdje ne

prelazi 6 do 8 metara. U $pilji su nadeni ostaci kostiju $piljskog medvjeda (Ursus spelaeus), kaji je ovdje Zivio
krajem ledenog doba (gornji pleistocen), kad je otok Krk bio spojen sa susjednim kopnom.

U dubljem dijelu $pilje varijacije mikroklimatskih parametara su neznatne; temperatura tla i zraka iznosi oko 15 °c uz
relatimu vlagu zraka od oko 95%, Sto boravak u $pilji éini ugodnim. Endemi¢nost Zivog svijeta Spilje vrlo je izraZena. U
$pilji Zivi Sest stenoendemi¢nih vrsta (uski endemi kvarnerskog prostoral). Tri vrste beskraljeSnjaka opisane su iz $pilje
Biserujke, ¢ime je ona poslala njihovo lipsko nalaziSte (»locus typicus«). Godine 2009. u Biserujki je pronadena
nepoznala vrsta laZiStipavea roda Boneus. Zbog toga je Biserujka uvr§tena u Nacionalnu ekoloSku mrezu osnovanu s
ciljem o¢uvanja endemi¢nih svojti i stanidnih tipova - »krske Spilje i james.

Morfoloski Biserujku moZemo podijeliti na nekoliko dijelova. Prvi je ulazni dio s kamenom kuéicom dimenzija 3 x 4 x 2
m iz koje se betonske stube spustaju na dubinu od 6 m ispod razine ulaza kroz malu dvoranu nazvanu Balkon i najuzi,
djelomice isklesani prolaz dimenzija 0,8 x 1,8 m nazvan Okno. To je najuZe mjesto izletnicke staze kroz $pilju. Dalje se
betonskim stubiStem ulazi u Veliku dvoranu koja se pruza u smjeru istok-zapad u duZini od 13 m. Strop i stijene dvorane



bogato su zasigane. Dno velike dvorane nalazi se 13 m ispod razine ulaza i ima oblik Zlijeba Sirokog 1 m koji se na
sjevernoj strani produZuje u 14 m dugi Sjeverni kanal u kojemu se nalazi i najniza tocka Spilje. Kraj Spilje zavrSava u
pukotini iz koje se osjeéa strujanje zraka. Dno kanala je pokriveno kamenim krijem. Zlijeb na sjevernoj strani Velike
dvorane prelazi u Dvoranu mostova gdje éini njezin najnizi dio. Na kraju izlelnicke slaze Zlijeb Dvorane s mostovima
dosiZe razinu izletnicke staze i prelazi u zavrsni dio Spilje koji je prozvan Cimpresna dvorana (po sigastim stupovima koji
slice okamenjenoj Sumi cempresa). Ova dvorana, dugacka 20, Siroka 1,5 do 9 i visoka 0,5 do 2,4 metara, uzdiZe se gotovo
do same povrsine, te u njoj nalazimo zemlju i korijenje biljaka. Osim toga, na njenom kraju zabiljeZeni su najvisa
temperatura u Spilji i slabo strujanje zraka.

Poucna staza $pilja Biserujka - uvala Slivanjska

Tako je krajobraz u okolici 3pilje Biserujke preteZno pust i kamenit te je na prvi pogled nezanimljiv, odlikuje se nekim
osobitostima zhog kojih ga je vrijedno detaljnije upoznalti. Stoga su $pilja Biserujka i uvala Slivanjska povezane poucnom

ploca. Obilazak slaze traje oko 30 minula laganog hoda.
Krajohraz uz pouénu stazu moZemo podijelitii doZivjeti u nekoliko razina i osobitih mikrocjelina:

m suhozidima ogradeni kulturni krajobraz uz naselje Rudine;

m prostrani, burom Sibani krajobraz kamenilih Skrapara-paSnjaka koji se prostire od Spilje Biserujke do uvale Slivanjska
(pri tome su Skrapari uz sjeverozapadni krak staze jace obrasli grmovima bodljikave 3mrike, a uz jugozapadni krak
gotovo su potpuno ogoljeni);

m krajobraz uvale Slivanjska s terasicom plodnog tla, romantiénom razvalinom nedovr$ene kamene gradevine, lu¢icom -
povijesnim pristaniStem naselja Rudine, Le slikovilim pjeséanim zalom i Skoljiéem;

m najzad, treba istaknuti i zasebnu razinu podzemnog krajobraza krske ljepotice - Spilje Biserujke, jedne od najposje-
c¢enijih turistickih $pilja u Hrvatskoj.

Sve Lo i jos niz drugih zanimljivosti mozele doZivjeli kreéucéi se pou¢nom slazom.

Biserujka Gave on the island of Krk

m BASIC FEATURES: Biserujka Cave is located 300 metres north-northwest of the village of Rudine in the municipality
of OmiSalj on the island of Krk. It is open to the public and abounds in cave formations - calcite speleothems,
particularly columns and stalactites (photo 9 i 13). According to cave classifications, Biserujka is a simple cave with a



pit entrance and a slightly inclined cave channel. The cave includes several underground areas known as the Entrance,
the Balcony, the Shafl, the Large Hall, the Northern Channel, the Bridge Hall, and the Cypress Hall.

m DISTINCTIVE FEATURES: Biserujka Cave was discovered in 1834, Around 1850, a door was constructed to close off
the cave entrance — this was the first cave in Croatia that was protected in such a way. In 1913, the cave was opened to
the public for the first time, after a small lodge and steps were built at the entrance. Further improvements and
electrification look place in 1967 and 1997. Biserujka Cave is considered Lo be one ol the oldesl caves open Lo Lhe
public in Croatia. Visitors can make their way through the cave along an undemanding trail without any special
knowledge, skills or equipment.

m WILDLIFE IN THE CAVE: cave woodlouse Alpioniscus christiani (photo 12), pseudoscorpions Neobisivm insulare
(photo 11) and Roncus sp. nov., diplopoda Chersoviulus (Dicranotus) sphing (photo 25), beelles Anophthalmus
maderi maderi, Bathysciotes khevenhulleri horvathi, Bryaxis crepsensis, bats and other species; as many as 28
types of organisms have been discovered in the cave so far.

More inleresling [acls aboul Biserujka Cave

the level of the entrance, which is only 30 metres above sea level. The cave runs at a relatively shallow level below the

ground, its overlay never exceeding 6 Lo 8 metres. Inside the cave, bone remnants of the cave bear (Ursus spelaeus)
have heen found - this animal lived on the island of Krk at the end of the Tee Age (Upper Pleistocene), when the island of
Krk was connected to the neighbouring mainland.

m iserujka Cave is also known as Vilezi¢eva Cave. The lowesl poinl of the cave has been measured al 13 metres below

[n the deeper part of the cave, the microclimalic parameters vary only slightly: the soil and air temperature is ca. 15 °c
with a relative humidity of ca. 95%, which makes being in this cave quite pleasant for humans. The wildlife in the cave is
very endemic. The cave is home to six species that are endemic to the Kvarner region. Three species of invertebrates were
identified and described in Biserujka, which makes this cave their type localily (locus typicus). In 2009, a previously
unknown species of pseudoscorpions from the genus Roncus was found in Biserujka, which is why this cave has been
listed in the National Ecology Network. This network was established with the aim of preserving endemic species and
habitat types - »karst caves and pitse.

Morphologically, Biserujka can be divided into several parts. The entrance to the cave is inside a stone house (3 x4 x 2
m), with concrele sleps then descending 6 m through a small hall called the Balcony and through the narrowesl, partly
chiselled, part (0.8 x 1.8 m) called the Shaft. This is the narrowest part of the walking trail in the cave. Concrete stairs
conlinue Lo the Large Hall thal exlends 13 m in the easl-wesl direction. The ceiling and the rocks in this hall fealure
many dripstones. The floor of the Large [lall is 13 m below the entrance level and has the shape of a groove 1 metre in
width, which on the northern side extends into the 14-m-long Northern Channel, where the lowest point of the cave is



Spilja Biserujka / Biserujka Cave: Osobna iskaznica / General information

prediviena kategorija zastite / proposed category of prolection: spomenik prirode / nature monument
godina worstenja w NEM* / year of inclusion in the CRO-NEN": 2007.
oznaka podrudia NEM / CRO-NEN area code: HR 2000008 (podzemna staniSta / underground habitats)
poloZaj / location: na podrutju opéine Omisalj / in the area of the municipality of Omisalj
nadmorska visina ulaza / entrance altitude: 43 m
relativna dubina / depth: -13 m
duzina podzemnih kanala / length of underground channels: 111 m
lemperatura / temperature: + 15 °c
relativna viaga zrake / relative air humidity: oko / ca. 95%
trajanje turistickog obilaska / duration of the lowr: dvadeselak minula / ca. 20 minules

NEM / CRO-NEN" - Nacionalna ekolo$ka mreZa / Croatian National Ecological Network

located. The cave ends in a fissure through which one can feel a stream of air. The floor of the channel is covered in rock
debris. On the northern side of the Large Hall, the groove continues to the Bridge Hall, where it is at its lowest. At the
end of the walking trail, the groove of the Bridge Hall reaches the level of the walking trail and continues to the final part
of the cave called the Cypress Hall (because its dripstone columns resemble rocky cypresses). This hall is 20 metres long,
1.5-9 metres wide, and 0.5-2.4 metres high. It rises almost to ground level, which is why we can find some earth and
rools init. The end of this hall is characterised by the highest lemperature in Lthe cave and weak circulation of the air.

Biserujka Cave - Slivanjska Cove educational trail

Although the barren rocky landscape around the Cave of Biserujka might appear uninteresting at first glance, it
nevertheless features some distinctive qualities that make it well worth visiting. This is why the cave of Biserujka was
connected to the cove of Slivanjska by an educational trail along which five interpretation boards inform visitors about
distinetive features of the surrounding landscape. The trail takes approximately 30 minutes of easy walking to complete.






The landscape along this educational trail can be info several categories and partieular micro-units.

m (he cultural landscape enclosed by dry-stone d Rudine;

m (he extensive, bura-swepl area of fissured rocks (karren), stretching from the cave of Biserujka to the cove of
Slivanjska and further on to the cove of Voz (the ffgiren along the north-western branch are more overgrown
with shrubs of prickly juniper, while those along th-western branch are completely barren);

m the cove of Slivanjska with a terrace of fertile soil, roznantic ruin of an unfinished stone building, a small
harbour (used in the past by people living in Rudjne), tha quaint sandy shoreline and an islet;

m (he sublerranean landscape of the Biserujka C
visitors!

Radi vaSe sigurnosti:

m kreéite se po Spilji oprezno, imajte na umu iljsko tlo mokro i sklisko;

m prema potrebi pridrZavajte se za sigurnosnu og

m u Spilju ulazite u odgovarajucoj odjeéi i obuéi;

m ne ulazite u Spilju ukoliko vase zdravstveno stanje to ne dopusta;

m ne prekoradujte maksimalan broj posjetitelja koji smiju istovremeno biti u $pilji;
= poStujte upute vodica;

m imajle na umu da je posjeéivanje Spilja na vlastitu odgovornost;

For their own safety, visitors are requested to:

move around the cave with caution, bearing in mind that the floor is wet and slippery;

if necessary, hold on to the security fence;

only enler the cave wearing appropriate clothing and footwear;

only enter the cave if fit and healthy;

take account of the maximum number of visitors that are permitted to enter the cave at the same time;
follow the guide's instructions at all times;

remember that they enter the cave entirely at their own risk;

Upravljanje Spiljama i nadzorna sluzba:
Javna ustanova »Prirodas, Griviea 4, 51000 Rijeka, mob. tel. +385 91 1352 400.

Management of the caves and ranger service:
Priroda Public Institution, Grivica 4, HR - 51000 Rijeka, mobile phone no.: +385 91 1352 400

.

a beauliful karst formation parlicularly popular among
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