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Radi ocuvanja prirodnih vrijednosti, ljubazno molimo da:

ne o$teéujete pjeséana Zala, erozijske oblike paleotla (»pje$éane piramide«), fosile i drugu
geolosku bastinu;

ne iskapate morske organizme na Zalima i ne uni$tavate njihove nastambe u pijesku;

ne iskapate i odnosite pijesak;

ne vozite off-road vozila;

ne parkirale izvan dozvoljenih mjesta;

ne berete ili unistavate biljke i gljive;

ne uznemiravate Zivotinje;

ne palite vatru;

ne oneciSéujete prostor smeéem.

In order to protect the area's natural landscape, we kindly ask you not to:
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damage sand beaches, erosion formations, palaeosol formations (»sand pyramidss), fossils and other
geological heritage;

dig up from the beaches any sea organisms or destroy their habitations in the sand;

dig up and take away sand;

drive off-road;

park outside parking places;

pick or damage plants and mushrooms;

disturb wildlife;

light fires;

leave waste in the area.
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Poluotok Lopar

oluotok Lopar sa svojim je brojnim geolo§kim osobitostima i zanimljivom florom i faunom jedan od rijetkih
ﬂ primjera zasticene geoloSke bastine u Primorsko-goranskoj Zupaniji. Graden od vodonepropusnih pjestenjaka i

rastresilih kvarlarnih laloZina u kojima se i danas odigravaju procesi ispiranja, erozije vjelrom (eolske erozije) i
abrazije morem, ovaj se poluolok geoloski znalno razlikuje od karbonatnih podruéja (gradenih od vapnenaca i dolomila)
kakva prevladavaju u veéem dijelu Primorsko-goranske Zupanije. U kr$kom terenu i dubokom podzemlju tih podruéja
oblikovani su svi ostali zaStiéeni geolo$ki spomenici prirode na$e Zupanije (3pilja Lokvarka, ponor Gotovz kod Klane i
Zametska pecina u Rijeci), e jedini zaSticeni nadzemni geoloski fenomen - prirodni rezervat u Gorskom kotaru koji
obuhvaéa slikoviti kanjon Vrajzi prolaz te prelijepi slap koji se obruSava niz stijenu s borama i $piljski izvor Zeleni vir.

Jedan od vaznih ¢imbenika koji sudjeluju u oblikovanju reljefa i zanimljivih geomorfoloskih oblika poluotoka Lopara su
zapusi snazne kvarnerske bure. Tijekom viSe tisucljeca, djelovanjem morskih valova i bure nastale su velike uvale, klifovi,
piescana zala i eolski nanosi pijeska. Na lim Zalima, koji su vjerojatno medu najljepsima na Kvarneru, prava poslastica za
geologe i biologe su zivuéi stromatoliti - vrlo rijetke slojevite tvorevine cijanobakterija, koje se na Zemlji ve¢ milijunima
godina razvijaju u plitkom moru niskih muljevito-pjeskovitih obala.

Osim bure, vjetra koji pretezno puse iz smjera sjever-sjeveroistok i to osobito u hladnijem dijelu godine, za klimu
poluotoka Lopara karakteristiéna su suha i topla ljeta te blage i ki$ne zime. Srednja godiSnja temperatura ovdje iznosi
15°C, a oborine dosezu 1089 mm na godinu. Ljeti ovdje pule maestral, vjetar s mora koji se javlja za lijepa vremena.
Nasuprot tome, jugo donosi obilje kiSe i velike valove, pa takoder doprinosi oblikovanju loparskih obala.

Ono 3to ipak najvise privlaci lurisle je loplo, ¢islo i prozirno more ¢ije lemperalure ljeli premaSuju vrijednosti od 25°C.
Prozirnost mora na otoku Rabu u pravilu doseze 31 metar, a salinitet je 36 %o, Nauti¢are treba posehno upozoriti na zlu
énd veé spomenute mahovite i nepredvidljive kvarnerske bure.

Posjetitelje koji se oduSevljavaju prirodnim ljepotama naroéito ée razveselili ¢injenica da se Eitav predio odlikuje
vazdazelenom tvrdolisnom sredozemnom vegetacijom s obiljem Sarolikih vrsta hilja koje za obranu od suse te kukaca i
drugih Zivotinja koje bi ih mogle ostetiti koriste razne strategije. Prilikom boravka u ovom krajobrazu, osjet ugode
pojacava ishlapljivanje eteriénih ulja i drugih blagih ili pak oporih miomirisa. Ovo je podruéje najzanimljivije posjetiti u
proljeée kada cvale najveci broj vrsla, a razne vrste leptira, opnokrilaca i drugih brojnih kukaca oblijeéu evjetove
ozivljavajuéi krajobraz.



The Lopar peninsula

he peninsula of Lopar, with its distinctive geological features and interesting flora and fauna, represents a rare
example of protected geological heritage within the County of Primorje-Gorski kotar. Its structure, made of water-

impermeable sandslone and loose Qualernary sediments thal are slill loday being washed oul, eroded by Lthe wind
and abraded by Lhe sea, makes Lhis peninsula geologically quile different from the carbonale areas (of limeslone and
dolomite) that prevail in the rest of the county. These karst landscapes and their deep underground are home to all the
other protected geological nature monuments in our county (Lokvarka Cave, GotovZ Ponor near Klana, and Zametska
Cave in Rijeka), and the only protected surface geological phenomenon - the nature reserve in Gorski kotar that
comprises the picturesque canyon of Vrajzi prolaz and the beautiful waterfall that gushes down a layered rock in front of
the Zeleni vir cave source.

An important factor contributing to how the Lopar peninsula's relief and interesting geomorphological forms are
shaped, is the strongly gusting bura wind. Over thousands of years, sea waves and the bura have crealed large coves,
cliffs, sandy beaches, and aeolian sand deposits. On these beaches, probably the most beautiful on Kvarner, a real treat
for geologists and hiologists are the living stromatolites - very rare, layered cyanobacteria formations, that have been
developing on the Earth for millions of years in the shallow seas off low-lying muddy-sandy shores.

Apart from the bura wind, which blows from north-northeast mainly during the colder months of the year, other
distinetive characteristics of the climate of the Lopar peninsula are dry, warm summers and mild, rainy winters. The
average annual temperature is 15°C, and precipitation can reach 1089 mm per year. In summer, a landward wind,
known as the maestral, blows in from the sea in fine weather. Its opposile, the jugo, brings lol of rain and greal waves,
Lhus conlribuling lo the shaping of Lopar's shores.

However, the most attractive feature of the Lopar area for visitors is its warm, clean and transparent sea, whose summer
temperatures can reach well over 25°Ci. The transparency of the sea on the island of Rab reaches 31 metres, and the
salinity is 36 %o. Boal owners should be warned about the bad temper of the aforementioned bura wind, which blows in
gusts and can be very unpredictable.

Visitors who enjoy discovering beautiful countryside will be thrilled to learn that the whole Lopar area is distinguished
for ils evergreen hard-leal Medilerranean vegelation with plenly of species using a variely of inleresting strategies Lo
defend themselves from drought or insects and other creatures that could harm them. The balmy feeling that pervades a
visit to this area is intensified by the evaporation of essential oils and other mild or rather tart scents. We recommend
visiting Lopar in springlime, when most plant species are in bloom, and different butlerflies, hymenopterans and
numerous other insects are flying around the flowers, making the landscape even more vivid.






Prirodoslovne zanimljivosti

oluotok Lopar graden je od eocenskih lapora i pjeséenjaka koji su nastajali u okoliSu estuarija pradavne rijeke, prije
ﬂ otprilike 40-50 milijuna godina. Na poluotoku je oblikovana vrlo zanimljiva i razvedena obala, a u unutrasnjosti se

nalaze brezuljei i bujiéne jaruge ¢iji je reljef joS vise potenciran ogoljivanjem terena, odnosno sjedom $ume u
proslosti. Intenzivni padinski procesi spiranja, jaruzenja i osipanja rasclanili su reljef poluotoka Lopara, iako je taj reljef
zapravo razmjerno nizak jer vrhovi brezuljaka ne prelaze visinu od 87 metara. U oblikovanju reljefa vaznu ulogu je
vjerojatno odigrala i eolska erozija te abrazija morem, pa poluotok danas, zbog niza morskih uvala i rtova, izgleda poput
ispruzenih prstiju na ruci s brojnim uvalama u kojima su pjesc¢ani zali. Uz obalu i u unutradnjosti poluotoka ponegdje su
djelovanjem erozijskih procesa stvorene »pjeséane piramides, a na mnogim mjestima prava su »groblja« ostataka ljuStura
pradavnih organizama: foraminifera, puZeva i Skoljkasa, koji potjecu iz vremena nastanka loparskih stijena, tj. iz
razdoblja eocena. Osim toga, zanimljiva je usporedba jo§ danas aktivnih geoloskih procesa (rast stromatolita, tragovi
Zivotinja u pijesku, tragovi valova na pjeséanim Zalima) s fosilnim tragovima istih takvih procesa u geolo$koj proslosti.

Zbog posebne geoloske grade i ekoloskih prilika, vegetacija poluotoka Lopara takoder je neobicno zanimljiva. Nepo-
sredno uz obalu, grmovi mirte (Myrtus communis) prilegli su uz tlo i izgled im oblikuje posolica i bura koja ovdje snazno
puse. Zbog toga je na klifovima i obali lijepo razvijena vegetacija halofita (biljaka prilagodenim na sol u tlu), a na
pjeskovilim mjestima u uvalama rastu posebne pjescarske vrste Lrave i drugo psamofilno (pjescarsko) bilje.

Citav se predio odlikuje snaznim ishlapljivanjima miomirisnih eteriénih ulja iz vazdazelene sredozemne vegetacije. U
pojedina doba godine zatudno je obilje vrsta gljiva, od kojih su neke vjerojatno pravi psamofiti (oblici prilagodeni
pjeskovitoj podlozi). Medutim, o tome jo§ nema sustavnih istrazivanja niti dostupnih znanstvenih podataka. Bogata
sredozemna fauna, u kojoj se oblicima posebno isticu brojni kukei i drugi beskraljesnjaei, takoder jos nije sustavno
istrazena. Medu morskim beskraljeSnjacima nekoliko je vrsta Skoljkasa, élankonoZaca i koluliéavaca posebno prila-
godenih Zivotu u pomi¢nim pijescima.



Distinctive natural features

he peninsula of Lopar is made of Eocene marl and sandstone that were formed around the estuary of an ancient
I river some 40-50 million years ago. The peninsula is characterised by a very interesting, indented coastline and an

interior with hills and lorrential gullies whose reliel has been inlensified by deforestation of the lerrain in the pasl.
Intense processes of erosion and weathering have articulated the relief of the peninsula, even though the relielis actually
rather low because the peaks of the hills do not exceed a height of 87 metres. Tn shaping the relief, an important role was
probably plaved by eolian (wind) erosion and sea abrasion, so the peninsula today, with its series of sea coves and
promontories, looks like a hand with long, out-strefched fingers, presenting many coves with sandy beaches. AL some
spots along the coast and in the interior of the peninsula, the processes of erosion have formed interesting »sand
pyramids«. Many locations on the peninsula are littered with the remains of shells of ancient organisms: foraminifera,
snails and molluses originating from the time of formation of Lopar's rocks, i.c. the Eocenc epoch. It is also interesting to
compare the aclive geological processes (growth of stromatoliles, races of animals in the sand, Lraces of waves on sandy
beaches) with fossil traces of the same processes in Lhe geological pasl.

The specific geological structure and ecological conditions on the Lopar Peninsula have resulted in some very
interesting vegetation too. Right by the shore grow bushes of common myrtle (Myrtus commaunis), their shapes formed
by the salt from the seawater and the cold bura wind that blows harshly in this area. This is why on the cliffs and shore the
vegetation of halophytes (plants adapted to living in a saline soil) is nicely developed, whilst at sandy locations within the
valleys grow some specific sand-loving grasses and other psammophile plants.

This whole area is characlerised by the strong aroma of fragranl essenlial oils evaporaling from Lhe evergreen
Medilerranean vegelalion. AL cerlain Limes of Lhe year, there is an astonishing abundance of mushrooms, some of which
are probably true psammophytes (forms adapted to sandy soils), but so far they have not been systematically researched,
50 no scientific data for them is yet available. The rich Mediterranean fauna, particularly distinguished by the diverse
forms of numerous beetles and other invertebrates, has also not yel been systemalically researched. Among sea
invertebrates, there are several species of molluses, arthropods and annelids specially adapted Lo living in shifting sands.






Poluotok Lopar - osobna iskaznica

kategorija zastite: znatajni krajobraz
polozay: poluotok Lopar, na sjevernom dijelu otoka Raba
godina proglasenja: 1969,
nadmorska visina: 0 — 87 m
flora: mirta (Myrtus communis), trslja (Pistacia lentiscus), drvoliki vrijes (Brica arborea),
busini (Cistus sp.) 1 brojne druge vrste mediteranske flore, rijetke biljke pjescarke, crnkasta
siljevina (Schoenus nigricans) te halofilna flora na zaslanjenoj morskoj obali
vegelacija: eumediteranska makija i garig, sadena borova
§uma, rijetka i ugroZena vegetacija obalnog pje$tanog tla
osnovne vrijednosti: rijetka flora i vegetacija, zanimljiva geoloska
hastina: pjestenjaci, pjeséani Zali, pjeStane piramide, fosili i
druge geoloske i arheoloske vrijednosti
posebme zanim{fivosti: GeoloSki vrt Lopar u sklopu Sireg
podrucja Geoparka otoka Raba odlikuje se mnogim geoloSkim
zanimljivostima. Na brojnim geoloskim tockama obilje je
fosila, a posebno oblikovane stijenc i geoloski profili plijene

paznju svojom neobiénoSéu.



The Lopar peninsula - General information

calegory of protection: protected landscape
location: Lopar Peninsula, on the northern part of the Island of Rab
year of proclamation: 1969
altitude: 0 — 87 m
flora: common myrtle (Myrtus communis), mastic (Pistacia lentiscus), rockroses (Cistus sp.)
and numerous other species of Mediterranean flora, rare psammophile (sand-loving) plants,
black hog-rush (Schoenus nigricans) and halophile flora on the salty sea shore.
vegetation: eumediterranean macchia and garrigue, rare
and endangered vegetation of shore sand plants.
osnovne vrijednosti: rare flora and vegetation, interesting geological heritage:
sand-stone, sandy heaches, sand pyramids, fossils and other items of
greal geological and archaeological value.
special sites of interest: The Lopar Geological Garden,
as part of the wider area of the Island of Rab Geopark,
features many geological curiosities. Numerous geological points
present an abundance of fossils, while various rocks and geological

profiles stand out for their unusual shapes and features.









Jeste li znali?

da je u tijeku projekt Geopark otoka Raba n sklopu kojega su odabrane geoloski posebno zanimljive tocke
poluotoka Lopara i na njima postavljene poucne plo¢e?

da su osnovni ciljevi log projekia zastila, promicanje i neskodljivo koristenje geoloSke bastine u sklopu odrZivog
razvilka kvarnerskih oloka?

da se geoloSki procesi identi¢ni onima koji su se odvijali prije vise desetaka milijuna godina u geoloskom
razdoblju eocena, a ¢iji su tragovi dobro oéuvani i danas vidljivi u pjeSéenjacima Lopara u fosiliziranom obliku,
nastavljaju upravo pred nasim ofima u pomiénim pijescima loparskih Zala formiranih u novije vrijeme?

da se morski raciéi roda Callianassa, koji buse duboke tunele u pijesku ¢éiji su spiralni fosilizirani ostaci iz u
doba eocena takoder dobro ofuvani u pjeSenjacima Lopara, mogu i dandanas susresti na Zalima Lopara kako
rade isti posao bufenja tunela kao i prije 50 milijuna godina?

da se oSleéivanjem prirodne struklure pjescanih zala (primjerice iskapanjem ili izgradnjom pjeScanih kula i
skulptura) ometa dugogodisnji rasl i uniStavaju specificne lvorbe mikroorganizama koji rastu u pijescima i koji su
na ovakvim stanistima prisutni veé milijunima godina?

Did you know that... ?

the project entitled Island of Rab Geoparfk is currently in progress, which involves identifying the most
interesting geological spots on the Lopar peninsula, and then erecting interpretation boards to help inform
visitors aboul them?

the main ohjective of this project is to protect, promote and use our geological heritage in a harmless way as part
of the sustainable development concept for the Kvarner islands?

geological processes identical to those that took place tens of millions of years ago in the Eocene Epoch, whose
traces have been well preserved and are today visible in fossilised form in the sandstone of Lopar, are still taking
place before our eyes in the shifting sands of Lopar's more recently formed beaches?

mud shrimps of the genus Callianassa, who drill deep tunnels in the sand, have been living on the beaches of
Lopar for 50 million years, and are still there today? The spiral-shaped fossilised remains of their tunnels from
the Eocene Epoch are well preserved in Lthe sandstone of Lopar.

interfering with the natural structure ol sandy beaches (for example, digging up the sand or building sand castles
and sculptures) disturbs year-round growth and damages specific forms of miero-organisms that grow in the
sand - forms that have been present in such habitats for millions of years?



Fotografije:

Erozija kvartarnog paleotla (slika 1, 15-23);

Abrazijom oblikovani pjes€enjaci (slika 2);

Vegetacija na pijescima (sfika 3);

Plodovi mirte (Myrtus communis) (slika 4);

Busin (Cistus sp.) (slika 5);

Cyijet u pijesku - mrazovac (Colchicum sp.) (slika 6);

Klif oblikovan u slojevitim eocenskim pjestenjacima (slike 7);
Fosilizirani oslaci rupa koje su izbusili pradavni organizmi u pijesku (ihnofosili) (sfika 8);
Vegelacija na zaslanjenim obalnim pijescima (slika 9);
Erozijom izbrazdana padina (slika 10)

Pjestani zal sa zadecima dina (slike 11)

Koza (slika 12)

Pjescenjak (slika 13)

Nosati skakavac (Aerida ungarica) (slika 14)

Photographs:

Erosion of the Quaternary palaeosol (pholo 1, 15-23);
Sandstone shaped hy abrasion (photo 2);

Plantlife growing in sand (photo 3);

Myrtle fruits (Myrtus communis) (photo 4);

Rockrose (Cistus sp.) (photo 5);

Flower in the sand - autumn crocus (Colchicum sp.) (photo 6);
Cliff shaped in layered Eocene sandstone (photo 7);

Fossilised remains of ancient organisms drilling in the sand (ichnofossils) (photo 8);
Vegelation on Lhe sally coaslal sands (pholo 9);

Slope furrowed hy erosion (photo 10)

Sandy beach with embryonic dunes (photo 11)

Goat (photo 12)

Sandstone (photv 13)

Nosed grasshopper (Aerida ungarica) (photo 14)
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