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Campanula tommasiniana is a narrow endemic of Mt U¢ka occupying 6-7 km? between 50-1396 m a.s.l.
Within its distribution range, five more or less homogenously inhabited micro-sites were identified.
The majority of the population occupies rock crevices of boulders, cliffs and rocky outcrops above 900
m a.s.], within the zonal thermophytic and altimontane and subalpine beech forests, although speci-
mens were frequently recorded in various secondary habitats across its distribution range. Due to the
lack of data on species biology, density, genetic population structure and potential gene flow within
and among microsites it is difficult to estimate the extent of particular threats to the species. Neverthe-
less, destruction of already occupied and potential habitats may represent a real threat for the long-term
survival of this narrow endemic with pronouncedly patchy distribution. Hence, every established and
potential growth site, especially rocky outcrops and cliffs should be strictly preserved.
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Surina, B.: Otkrice, aktualizirano podrucje rasprostranjenosti i izbor stanista uckarskog
zvoncica (Campanula tommasiniana), stenoendema Ucke (Liburnijski krs, SZ Jadran). Nat. Croat.,
Vol. 22, No. 1., 171-180, 2013, Zagreb.

Uckarski zvonci¢ (Campanula tommasiniana) je stenoendem planine Ucke, koji se rasprostire na podruc-
ju od svega 6 do 7 km? u pojasu izmedu 50 i 1396 m nadmorske visine. Unutar areala ove vrste uoceno je
pet uglavnom homogeno nastanjenih mikrolokaliteta. Veci dio populacije vrste uspijeva u pukotinama
stijena i litica iznad 900 m n.m., unutar pojaseva klimazonalne termofilne te altimontanske i subalpinske
Sume bukve, iako su pojedini primjerci Cesto zabiljeZeni u razli¢itim sekundarnim stanistima duz cijelog
areala. Uslijed nedostatnog poznavanja biologije, gustoce populacije, genetske strukture populacije i po-
tencijalnog protoka gena unutar i izmedu mikropopulacija uckarskog zvoncica, tesko je to¢nije pretposta-
viti stupanj njegove ugrozenosti. Medutim, unistavanje primarnih stanista ovog stenoendema izrazito
tockastog (diskontinuiranog) areala, moze predstavljati stvarnu prijetnju njegovu dugoro¢nom opstanku,
te je stoga vrlo vazno strogo ¢uvati sva ustanovljena i potencijalna stanista ove vrste.

Kljucne rijeci: Campanula tommasinana, Campanulaceae, endemi, areal, Dinaridi, Ucka

INTRODUCTION
Discovery and systematics of Campanula tommasiniana

It was the unorthodox combination of Hungarian botanist and chemist P4l Kitaibel
(1757-1817) and Austrian soldier, explorer and naturalist Franz de Paula Adam Norbert
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Wenzel Ludwig Valentin von Waldstein (1759-1823), connected through their passion
for botany, that made them one of the most famous pairs of explorers in botanical history.
In an expedition heading towards the Velebit Mountains in the Dinaric Alps that started
on May the 3 1802 in Pest (nowadays Budapest, Hungary) and lasted for almost four
months, they gathered an incredible amount of data on the natural history of the area.
The excursion resulted in a valuable collection of herbarized plants kept at the Hunga-
rian National Museum in Budapest (BP) and a monumental three volume work entitled
Descriptiones et icones plantarum rariorum Hungariae (WALDSTEIN & Krraiser, 1802; 1805;
1812), with descriptions and colour pictures of plants, many of them made on the spot
by an accompanying painter (Schiitz). On July 14" they climbed the Samar group of
peaks in Velebit Mountains and, in addition to records of many plant taxa, Kitaibel
wrote in his diary (see DEGEN, 1936): »... Campanula rotundifolia, thyrsoidea, glomerata und
flexuosa, eine neue Art der rotundifolia dhnlich caulibus multifloris, flexuosis, foliis lan-
ceolatis, serratis; ...«. The plant was described and pictured in the second volume of
their Descriptiones (WALDSTEIN & Kitaiser, 1805, p. 145, Tab. 136) as Campanula flexuosa
Waldst. et Kit. Unfortunately, the name had already been in use for two years for another
bellflower from the North American flora (Micuauvx, 1803), C. flexuosa Michaux. Hence,
14 years latter, RoEMER & SchuLTEs (1819) proposed a valid name: C. waldsteiniana R. et
S.Itis a typical chasmophyte restricted to the altimontane to subalpine belt of the north-
western Dinaric Alps: Mt Sneznik in Slovenia (Kovaci¢ & Surina, 2006), the Velebit and
Pljesivica mountain ranges in Croatia (JancreN, 1908; Ross1, 1930; DeGEN, 1938; DamBoLrT,
1965; Kovaci¢, 2004) and Mts Ilica and Osjecenica (HaNDEL-MazzeTT1, 1905), as well as
the upper part of the Una river canyon (HaNDEL-MazzeTTi, 1905) above the monastery
of Rmanj (A. Z. Lovri¢, personal communication) in western Bosnia and Herzegovina.

After some time, morphologically similar exemplars with rhomboid to ovate and
dentate upper cauline leaves, which in shape were similar to the lower ones, and with,
in contrast to specimens of C. waldsteiniana narrowly tubular corolla tubes, were found
on Mt Ucka above the Kvarner bay in the northern Adriatic region. Despite an extensive
study of literature data and relevant sources the first to record the specimens on Mt Ucka
remains unknown. Quite possibly (although it is not easy to prove) the discoverer could
be Giacomo Filippo Tomasini (1595-1655), a bishop from Novigrad in Istria, after whose
notes Prospero Petroni (1608-1688) in 1681 (manuscript) described in detail the cultural
and natural heritage of Mt Ucka and the surroundings (Borri, 1968, see also BErTOSA,
2010). Petroni quoted more than 150 plant taxa which made the mountain famous.
Among them, a Campanula is mentioned without additional information. However, sin-
ce at least nine species of the genus Campanula have been recorded by botanists for the
mountain till now, it is not possible to know specifically which taxon Petroni had in mind.

At first, Liburnian specimens were treated as a variety of C. waldsteiniana — var. tubu-
losa (Canportg, 1830), while ReicueEnNBAcH (1860), based on herbarium material collected
by Freyer (in 1845) and Tommasini (in 1853, 1858), named the specimens C. waldsteinia-
na var. freyeri. It was Koch who in specimens from Mt. Uc¢ka recognized a distinct taxon
at the species rank (C. fommasiniana Koch) and shared his finding with Tommasini in a
correspondence letter, published afterwards by Schultz in his Archives (Scnurrz, 1852).
Nevertheless, in his exsiccates Schultz persisted with ranking those samples as C. wald-
steiniana thus neglecting Koch’s proposal. This misled ReuTer (1865) who quite under-
standably missed Koch'’s correspondence with Tommasini and raised this variety of C.
waldsteiniana to a new species (see Damsort, 1965). It was just a remarkable coincidence
that he proposed the same species’ epithet as Koch did: C. tommasiniana! Still, Nyman
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(1878-1882) treated the Liburnian specimens as a subspecies of C. waldsteiniana, ARCAN-
GELI (1882) as a variety of the same species, while Tanrant (1888), PospicHaL (1899) and
Sucar (1971) simply called it C. waldsteiniana. Nowadays, based on plenty of evidence,
there is a generally accepted consensus among botanists (e.g., FEporov, 1976; PigNaTTI,
1982; Domac, 2002), who rank the Liburnian specimens as a distinct species.

Campanula tommasiniana Koch is a perennial polycarpic plant with short rhizome,
simple and numerous stems 50-300 mm in length. Basal leaves are small (up to 15 mm),
orbicular-ovate, petiolate and wither with anthesis. Cauline leaves are petiolate, ellipti-
cal to thomboid to ovate, dentate, the upper sessile, small and lanceolate, in shape simi-
lar to the lower ones. Calyx teeth are linear, but patent to deflexed at anthesis, up to 3
mm in length (about % as long as the tube). Corolla is round 20 mm in length and 10
mm in width with up to 5 mm long corolla lobes (Kovaci¢ & Nikori¢, 2006). Flowers are
arranged in few to many-flowered inflorescence. Capsule is erect, turbinate and opens
by two pores (Damsort, 1965; FEporov, 1976).

Based on evidence from morphology (DamsoLt, 1965), cytology (MARrcHAL, 1920;
MERXMULLER & DamBoLt, 1962; GADELLA, 1964; PopLECH & DamBsoLrt, 1964), hybridizati-
on experiments in cultivation (Crook, 1951; Damsort, 1965; LEws & Lynch, 1998) and
molecules (PArk et al., 2006; LiBeR ef al., 2008), C. tommasiniana is closely related to the
allopatric C. waldsteiniana R. & S. (for data on the distribution range see Kovaci¢ & Su-
RINA, 2006), despite the striking difference in corolla shape: tubular (C. tommasiniana) vs.
rotate (C. waldsteiniana). The results of molecular phylogenetic analyses (Park et al., 2006;
LisEr et al., 2008), supported by the ability to hybridize, suggest that C. tommasiniana and
C. waldsteiniana represent a sister group to the C. pyramidalis aggregate, which is, judging
from morphology and physiognomy of C. pyramidalis only, even more surprising. Ne-
vertheless, together they form an »isophylloid« group of taxa comprised of the pyrami-
dalis group (C. pyramidalis, C. versicolor and C. secundiflora) and the waldsteiniana group
(C. tommasiniana and C. waldsteiniana).

Literature data on distribution range and habitat preferences of Campanula
tommasiniana

According to HorvaTi¢ (1963), C. tommasiniana is a chasmophyte growing in calcare-
ous rock crevices within thermophytic beech forests of the association Seslerio autumna-
lis-Fagetum (Horvat 1938) M. Wraber ex Borhidi 1963, building an association Campanu-
letum tommasinianae-justinianae Horvati¢ 1960 nom. nud. Despite the relative abundance
of literature data on species distribution (e.g., REUTER, 1865; Skoritz, 1866; NEILREICH,
1868, 1869; FreyN, 1879; Hooxker, 1881; Beck, 1894; PosricHaL, 1899; ScuirrNER, 1905;
Rosst, 1930; Horvati¢, 1960, 1963; Damsort, 1965; Sucar, 1971), there are few more or
less detailed distribution data. For example, PospicuaL (1899) quoted »In Felsspalten auf
dem M. Maggiore im letzten Drittel des Aufstieges von Vela Ucka, wo Buchenwald aufhort. (Auch
unten bei Lovrana im Strandkies). — August«, while FrReyn (1879) gave the following loca-
lities: »Felsen am Fuss des kleinen Gipfels gegen Mala Utzka und auf Mauern und Felsen in
letzterem Orte zahlreich. Auch auf buschigen Felsen im obern Theil der Draga di Moschienizze«.
While reviewing plant material from European herbaria (acronyms according to Index
herbariorum, available at http://sciweb.nybg.org/science2/IndexHerbariorum.asp), Dam-
BoLT (1965) quoted the following localities: Mala Uc¢ka — Baenitz (GOET), Mt. Maggiore
— Tommasini (FR, GOET, W), Sintenis (FR, IBF), Baenitz (GOET), Freyn (FR), Spencer
(M); dto. supra pag. Lovrana lit. austr. — Borbas (FR), Baenitz (M); Osthang der Ucka, 3
km siidlich Lovran, Felsen am Bach — Merxmdiller & Podlech (M).
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Since it is such a prominent local endemic, the data on the chorology and habitat
preferences of Campanula tommasiniana are surprisingly scarce. Therefore the present
study aims (1) to determine the area of distribution of the narrow endemic Campanula
tommasiniana precisely, and (2) to get insights into its habitat preferences in order to
propose preliminary long-term effective in situ measures for species conservation.

MATERIAL AND METHODS

In summer and autumn 2011, several field trips were performed across the whole
mountain range with special emphasis on the distribution data provided in older lite-
rature. Detailed floristic surveys of stands with Campanula tommasiniana with accompa-
nying data records on site ecology, elevation and geographical position were made with
the results reported elsewhere (SURINA & MARTINCIC, in review). General conditions and
number of specimens and habitats were estimated on the spot and notes were taken on
causes for possible reduction in number of specimens or habitat threats. Specimens were
counted directly on several sampling plots and a total number of plants per polygon/
microsite was estimated according to habitat number and area. Habitat types of growth
sites were defined according to National Habitat Classification Codes (NARoDNE Novi-
NE, 2009). A map was produced by plotting locality data and distribution range using
ArcView 3.2. (ESRI, 2009). Digital distribution data, including shape files, were delivered
to the authorities of the Ucka Nature Park and the State Institute for Nature Protection.
Nomenclature of the forest syntaxa follows Porpint (2008) and VUKELIC et al. (2008),
while nomenclature and taxonomic source for the phanerogams is Flora Europaea (Tu-
TIN et al., 2001). Names of mosses are according to SapovLjevic (2006).

RESULTS AND DISCUSSION

Campanula tommasiniana is a narrow endemic chasmophyte of Mt Uc¢ka occupying
6-7 km? between 50-1396 m a.s.l. (Fig. 1, Tab. 1). Within its distribution range, there are
5 more or less homogenously inhabited micro-sites. The majority of the population
occupies rock crevices of boulders, cliffs and rocky outcrops above 900 m a.s.l., within
the zonal thermophytic beech stands of the association Seslerio autumnalis-Fagetum and
altimontane beech stands of the association Ranunculo platanifolii-Fagetum. On eastern
slopes, along the valleys Mosc¢enicka draga and Lovranska draga, specimens may des-
cend nearly to the sea (see PosricHaL, 1899), although the lowest elevation of recorded
specimens was 50 m a.s.l. in a torrent channel of Medvejski potok at the lower part of
the Lovranska draga valley. On the western slopes, specimens only rarely descend below
1000 m a.s.l. (e.g., rock crevices in Mala Ucka settlement). According to some literature
sources (e.g., REUTER, 1865; Skoritz, 1866; NEILREICH, 1869; HOOKER, 1881; Ross1, 1930;
Horvartic, 1963), C. tommasiniana was recorded on Mt Planik, a disjunct locality approxi-
mately 8 km north of the summit of Mt Ucka. However, in our study we were not able
to confirm those records. The specimens were not observed in Vranska draga valley
either, despite there being plenty of suitable habitats.

Campanula tommasiniana inhabits rock crevices of primary (habitat types B.1.3.2. in
the (altiymontane, and B.1.4.1. in the lower vegetation belt) and secondary origin (habi-
tat types B.4.1,].1.1.2.3,].1.1.2.4, ].3.3.1, A.2.4.2) along a broad elevational range and in
various ecological conditions (SURINA & MARTINCIC, in review). Although preferably
within beech forests and rocky outcrops of higher elevation (polygons 1 & 2, Tab. 1),
specimens thrive well in rock crevices at lower elevations within stands of thermophytic
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Fig. 1. Distribution area of Campanula tommasiniana on Mt Ucka (Liburnian karst, north-
western Adriatic; numbers correspond to those in Tab. 1).

deciduous (Querco-Carpinetum orientalis, Aristolochio luteae-Quercetum pubescentis and its
degradation phases, Seslerio autumnalis-Ostryetum) and even evergreen forests (Fraxino
orni-Quercetum ilicis). This suggests that the impact of abiotic factors on the occurrence
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Tab. 1. Microsites of Campanula tommasiniana on Mt Ucka (Liburnian karst, north-western Adri-
atic) according to area, elevation, estimated number of specimens and prevailing forest types.

olveon area elevational | habitat estimated no. forest tvpe
poys (km?) | range (m) | type of specimens P
1| Uka 35 900-1396 B.1.3.2 <6000 Ranm?culo platamfolzz—Fagetum
B4.1 Seslerio autumnalis-Fagetum
}3'11‘13’223 Seslerio autumnalis-Ostryetum
2 | Sredi¢ 2.64 100-1000 ]‘1'1'2‘ 4 | < 5000 Aristolochio luteae-Quercetum
]‘3'3'1‘ pubescentis

Aristolochio luteae-Quercetum

3 | Grnjac 0.295 | 600-850 B.1.3.2 100-200 .
pubescentis

Aristolochio luteae-Quercetum

g | Lovran- 600 50.300 BL41 1 50 100 pubescentis
ska draga A242 . . .
Querco-Carpinetum orientalis
B.1.4.1 Fraxino orni-Quercetum ilicis
5 | Slap 0.034 | 400-450 A242 | 50-100 Aristolochio luteae-Quercetum
J.3.3.1 pubescentis
total 6.739 ~10.000 spec.

and survival of C. tommasiniana prevails over biological competition, a feature shared
with the majority of petrophytic and range-restricted plant taxa in the Mediterranean
(e.g., LAVERGNE et al., 2004; THomPsoN, 2005; SURINA & MARTINCIC, 2012). Specimens of
C. tommasiniana were frequently recorded in various secondary habitats, e.g. rocky flanks
of road cuts (B.4.1), in wall cracks of ruins (J.1.1.2.4) and abandoned houses (J.1.1.2.3) of
small settlements, channel banks of torrents consolidated with blocks of stone (A.2.4.2)
and rocky walls (J.3.3.1). According to literature data (compare Pospicuatr, 1899) but
unconfirmed by our study, specimens were recorded even on the coast (F.3.2), »...unten
bei Lovrana im Strandkies« (Pospichal’s locality most probably refers to Medveja).

In only two out of 127 relevés made by Surina and Martinci¢ (in preparation) the
species occurred in an atypical habitat. On the southern slopes above Mala Ucka settle-
ment, in the vicinity of the Sedlo (Saddle) between peaks of Suhi vrh and Vojak towar-
ds Argun (45°16'38.9”N 14°12'10.8"E), specimens of C. tommasiniana occurred on a scree
(habitat type B.2.2.1 - Illyrian-Adriatic littoral screes) dominated by Rosa pimpinellifolia.
A relevé reflecting the floristic composition and structure of stands, where coverage and
abundance of species were estimated by means of a Domin scale (sensu DanL & HaDAC,
1941), is given here; elev.: 1128 m, exp.: WSW, incl. 25°, coverage: rocks — 50%, herb layer
(C) — 50%, moss layer (D) — 1%; rel. area: 25 m?, date: 17.8.2011, leg. B. Surina: C — Rosa
pimpinellifolia 7, Galium lucidum 5, Cerastium strictum subsp. arvense 4, Rubus sp. 3, Cam-
panula marchesettii 3, Gymnocarpium robertianum 3, Dianthus monspessulanus 2, Euphorbia
cyparissias 2, Senecio abrotanifolius 2, Campanula tommasiniana 1, Festuca sp. +, Globularia
cordifolia +, Ligusticum lucidum subsp. seguieri +, Teucrium chamaedrys 2; D — Schistidium
sp. 2, Tortella tortuosa var. fragilifolia 2.
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On the summit of Mt. Argun (45°16'24.3”N 14°12'31.8"E), C. tommasiniana was re-
corded in another atypical habitat, rocky grassland with Sesleria juncifolia (habitat type
C.3.5.2 - Illyrian-Dinaric steppic pastures on shallow calcareous soils) completely dom-
inating the stand: alt. 1258 m, exp.: NW, incl. 15°, coverage: rocks — 20%, herb layer (C)
— 80%; rel. area: 20 m? date: 17.8.2011, leg. B. Surina: C — Sesleria tenuifolia 9, Satureja
subspicata subsp. liburnica 4, Juniperus communis 3, Campanula tommasiniana 2, C. marche-
settii 2, Globularia cordifolia 2, Potentilla australis 2, Lotus corniculatus 1, Rosa pimpinellifolia
1, Senecio abrotanifolius 1, Gentiana lutea subsp. symphyandra +.

Within the distribution range of the species (Fig. 1), five more or less homogenously
and densely inhabited areas could be distinguished and intercepted by the lack of sui-
table habitat for colonization, suggesting limited gene flow and possible establishment
of metapopulations (e.g., Levins, 1970). In petrophytic vegetation, micro-habitats such
as rock crevices are colonized by species rare or absent in surrounding vegetation. In
order to test this assumption and to get insights into population structure and genetic
diversity of the species, samples were taken from several populations over the species
distribution range and analyses are on the way. In either case, C. tommasiniana on Mt.
Ucka has a patchy distribution due to the spatial heterogeneity in the habitat.

Although it is certain that rock crevices represent the primary or almost exclusive
habitat type of Campanula tommasiniana, it is less clear whether or not the species prefers
open habitats, e.g. rocky outcrops and cliffs fully exposed to sun and strong winds, or
rocks and boulders within forest stands shaded intensively by the tree canopies. Speci-
mens from the exposed sites, having shorter stems and thus compact but smaller leaves,
differ markedly from specimens thriving within forest stands and shady but sheltered
sites. In order to resolve the impact of abiotic and biotic factors on plant physiognomy
and population genetic structure, extensive research on reproductive biology, pollinati-
on ecology and plant fitness in general is required. Nevertheless, based on our field
observation, as yet unsupported scientifically, it seems that the primary habitats of the
species are open and exposed sites.

Campanula tommasiniana, despite being a typical chasmophyte, demonstrated a rather
high degree of ecological plasticity at least with regards to various abiotic factors. Hen-
ce its extremely narrow distribution range is even more puzzling. Similarly, Hladnikia
pastinacifolia (Apiaceae), a monotypic species and a narrow endemic of the Trnovski gozd
plateau in the north-western Dinaric Alps (Mayer, 1960) with an even narrower distri-
bution area (4 km?), colonizes an even broader range of habitats — stony grasslands, rock
crevices and screes (§AJNA et al., 2012). Nevertheless, H. pastinacifolia has remained con-
fined to an extremely narrow distribution area, despite many available habitats in the
vicinity and without reasonable explanation.

Due to the lack of the data on species biology, genetic population structure and po-
tential gene flow among specimens experiencing different ecological conditions and
among specimens from different areas within the species distribution range, it is hard
to assume the extent of particular threats to the species. However, destruction of already
occupied and potential habitats may represent a real threat for long-term survival of this
narrow endemic with a pronouncedly patchy distribution. Hence, every established and
potential growth site, especially rocky outcrops and cliffs, should be strictly preserved.

ACKNOWLEDGMENTS

Florijan Tomc and Filip Starcevi¢ (both from the Ucka Nature Park, Croatia), Marko
Randi¢ (Public Institution Priroda, Croatia) and Zeljka Modri¢ Surina (Natural History



178 Surina, B.: Campanula tommasiniana, a narrow endemic of Mt U¢ka

Museum Rijeka, Croatia) helped substantially during the field work. Borut Kruzi¢ (Nat-
ural History Museum Rijeka) offered technical help in data digitalization. Branko Vre$
(Science and Research Centre of the Slovenian Academy of Sciences and Arts, Slovenia)
and Sanja Kovaci¢ (Botanical Garden, University of Zagreb, Croatia) helped with some
older literature data, while Zeljka Modri¢ Surina, Peter Glasnovic¢ (University of Primor-
ska, Slovenia) and two anonymous reviewers commented on and significantly improved
the manuscript. Many thanks to all of them. The research was financially supported by
Ucka Nature Park (project no. 641-01/11-01/01, 2156/02-06-02/1-11-6).

Received August 14, 2012

REFERENCES

ArcanceLy, G., 1882: Compendio della Flora Italiana. Ermanno Loescher, Torino, Roma, Firenze.

Beck, G., 1894: Die Vegetation der Umgebung von Abbazia. In: ScuusgrT, C. (ed.), Der Park von Abbazia,
seine Baume und Gestrauche, Hartleben, Wien. p. 89-100.

BeRrTO34, S., 2010: Planina Ucka i mozaici iz njezine novovjekovne proslosti. Ekonomska i ekohistorija 6,
95-106.

Borri, G., 1968: P. Petronio, Memorie sacre e profane dell’Istria. Trieste.

CanpoLLE, A. D., 1830: Monographie des Campanulées. Paris: Veuve Desray, Paris.

Crook, C., 1951: Campanulas — their cultivation and classification. London.

DanL, E. & Hapac, E., 1941: Strandgesellschaften der Insel Ostoy im Oslofjord. Eine pflanzensoziologische
Studie. Nytt Magasin for Naturvidenskapene B 82, 251-312.

Dawmsotr, J., 1965: Campanula tommasiniana Koch und C. waldsteiniana R. et S.: Zur Zytotaxonomie zwei-
er mediterraner Reliktsippen. Osterreichische Botanische Zeitschrift 112, 392—-406.

DEeGEN, A., 1936: Flora Velebitica. I. Band. Verlag der Ungar. Akademie der Wissenschaften, Budapest.

DeceN, A., 1938: Flora Velebitica. III. Band. Verlag der Ungar. Akademie der Wissenschaften, Budapest.

Dowmac, R, 2002: Flora Hrvatske. Priru¢nik za odredivanje bilja. IT. izdanje. Skolska knjiga Zagreb, Zagreb.

Esri, 2009: ArcGIS 9.3. New York, Environmental Systems Research Institute, Inc.

Feporov, A. A., 1976: Campanula. In: Tutin, T. G., HEywoob, V. H., BurGes, N. A.,, Moorg, D. M., VALENTINE,
D. H., Warters, S. M., Wess, D. A. (eds.), Flora Europaea. Vol. 4, Plantaginaceae to Compositae (and
Rubiaceae). Cambridge University Press, Cambridge.

FRrEYN, ]., 1879: Zur Flora des Monte Maggiore in Istrien. Természetrajzi Flizetek 3, 271-283.

Gaperra, T. W, 1964: Cytotaxonomic studies in the genus Campanula. Wentia 11, 1-104.

HanpeL-MazzerTi, H. E., 1905: Die botanische Reise des naturwissenschaftlichen Vereines nach West—
Bosnien im Juli 1904. A. Die Reise der Nordpartie. Mitteilungen des Naturwissenschaftlichen Vereines
an der Universitat Wien 6-7, 41-54.

HooxkeR, J. D., 1881: Campanula tommasiniana Reuter. Curtis’s Botanical Magazine 107, 1-205.
Horvari¢, S., 1960: Prilozi poznavanju vegetacije juznohrvatskog primorja (Prethodni izvjestaj o
istrazivanjima u god. 1959). Ljetopis Jugoslavenske akademije znanosti i umjetnosti 66, 302-308.
Horvarti¢, S., 1963: Vegetacijska karta otoka Paga s op¢im pregledom vegetacijskih jedinica Hrvatskog

Primorja. Prirodoslovna istraZivanja 33, 1-187.

JancaeN, E., 1908: Eine botanische Reise in die Dinarischen Alpen und den Velebit. Mitteilungen des
Naturwissenschaftlichen Vereines an der Universitat Wien 6, 69-97.

Kovacig, S., 2004: The genus Campanula L. (Campanulaceae) in Croatia, circum-Adriatic and west Balkan
region. Acta Botanica Croatica 63, 171-202.

Kovacig, S. & Nikovi¢, T., 2006: Relations of the western Balkan endemic Campanula L. (Campanulaceae)
lineages based on comparative floral morphometry. Plant Biosystems 140, 260-272.

Kovacié, S. & SuriNa, B., 2006: Campanula waldsteiniana Schult. (Campanulaceae): a new species in the
flora of Slovenia. Razprave IV.razreda SAZU 47, 193-199.

LavERGNE, S., THOMPSON, J. D., GARNIER, E. & DEBUSscHE, M., 2004: The biology and ecology of endemic
and widespread plants: A comparative study of trait variation in 20 congeneric pairs. Oikos 107,
505-518.



Nat. Croat. Vol. 22(1), 2013 179

Levins, R., 1970: Extinction. In: GErsTENHABER, M. (ed.), Lectures in Mathematics in the Life Sciences, 2,
American Mathematical Society, Providence. p. 77-107.

Lewis, P. & Lynch, M., 1998: Campanulas — a gardner’s guide. OR: Timber Press, Portland.

LiBER, Z., Kovaci¢, S., Nikovri¢, T., Liki¢, S. & Rusak, G., 2008: Relations between western Balkan en-
demic Campanula L. (Campanulaceae) lineages: Evidence from chloroplast DNA. Plant Biosystems
142, 40-50.

MarcHaL, E., 1920: Recherches sur les variations numeriques des chromosomes dans la serie vegetale.
Mém.Acad.Roy.Belg.Deuxieme série 4, 1-108.

MAYER, E., 1960: Endemicne cvetnice obmocdja jugovzhodnih apneniskih Alp, njihovega predgorja in ili-
rskega prehodnega ozemlja. In: LazaAR, J. (ed.), Ad annum Horti botanici Labacensis solemnem,
Ljubljana. pp. 25-48.

MERXMULLER, H. & Damsorr, J., 1962: Die Chromosomenzahlen einiger rupicoler mediterraner Campanu-
lae. Berichten der Deutschen Botanischen Gesellschaft 75, 233-236.

Micuaux, A., 1803: Flora boreali-Americana. Levrault, Paris & Argentoratus [Strasbourg].

NARODNE NOVINE, 2009: Habitat types in Croatia (National habitat classification — NKS, in Croatian).
Narodne Novine 119, 21-52.

NEILREICH, A., 1868: Vegetationsverhaltnisse von Croatien. K. k. zoologisch-botanischen Gesellschaft in
Wien, Wien.

NEILREICH, A., 1869: Nachtrédge zu den Vegetationsverhaltnissen von Croatien. Verhandlungen der k. k.
Zoologisch-Botanischen Gesellschaft in Wien 19, 765-830.

Nyman, C. F,, 1878-1882: Conspectus Florae Europaeae. Typis Officinae Bohlinianae, Orebro.

Park, J.-M., Kovacic, S., LiBer, Z., Eppie, W. M. M. & Scuneewekiss, G. M., 2006: Phylogeny and biogeo-
graphy of isophyllous species of Campanula (Campanulaceae) in the Mediterranean area. Systematic
Botany 31, 862-880.

PigNarTy, S., 1982: Flora d'Italia, Volume secondo. Edagricole, Bologna.

PoprecH, D. & DamsoLr, J., 1964: Zytotaxonomische Beitrdage zur Kenntnis der Campanulaceen in Euro-
pa. Berichte der Deutschen Botanischen Gesellschaft 76, 360-369.

Porping, L., 2008: Nomenklatorische Berichtigung von Ostryo-Quercetum pubescentis (Horvat 1959) Tri-
najsti¢ 1977. Hacquetia 7, 173-174.

PosricHAL, E., 1899: Flora des oesterreichischen Kiistenlandes. Zweiter Band, zweite Halfte. Franz Deu-
ticke, Leipzig und Wien.

Rercuensach, H. G., 1860: Icones florae Germanicae et Helveticae. 19, part 1. Ambrosius Abel, Lipsia.
[Leipzig].

ReuTER, G.-F,, 1865: Catalogue des Graines recueillies en 1863 et offertes en échange par le jardin bota-
niques de Genéve. Geneve.

ROEMER, J. J. & Scaurtes, A., 1819: Systema Vegetabilium. Volumen quintum. J. G. Cotta, Stuttgardtia
[Stuttgart].

Rossi, L., 1930: Pregled flore Hrvatskoga Primorja. Prirodoslovna istrazivanja Kraljevine Jugoslavije 17,
1-368.

SasovLjevI¢, M., 2006: Checklist of mosses of Croatia. Arch.Biol.Sci., Belgrade 58, 45-53.

éAJNA, N., Kavag, T., SusTAR VozLi¢, J. & KavLicari¢, M., 2012: Population genetics of the narrow endemic
Hladnikia pastinacifolia Rchb. (Apiaceae) indicates survival in situ during the Pleistocene. Acta Biolo-
gica Krakoviensia 54, 84-96

ScHIFFNER, V., 1905: Excursionen in das oesterreichische Kiistenland. Fithrer zu den wissenschaftlichen
Excursionen des II. internationalen botanischen Congresses. Wien.

Scuurrz, F., 1852: Archives de la flore de France et d’ Allemagne, 6. Cent. Bitche, Haguenau & Deux-Ponts.

SURINA, B. & MARTINCIC, A., 2012: Chasmophytes on screes?: a rule and not an exception in the vegetati-
on of the Karst (southwest Slovenia). Plant Biosystems 146, 1-14.

Skor1tz, A., 1866: Campanula Tommasiniana Reuter. Osterreichische Botanische Zeitschrift 16, 159-160.

Sucar, I, 1971: Uka — novo nalaziste runolista (Leontopodium alpinum Cass. var. krasense (Derg.) Hay.) u
Hrvatskoj. Acta Botanica Croatica 30, 153-156.

Tanrant, E., 1888: Die Gattung Campanula. In: PArRLATORE, F. (ed.), Flora italiana. Vol. VIII (1). Tipografia
dei succesori Le Monnier, Florencia. p. 15-146.

TrompsoN, J. D., 2005: Plant Evolution in the Mediterranean. Oxford University Press, Oxford.

TuriN, T. G., HEywoob, V. H., Burcgs, N. A., VALENTINE, D. H., WaLTERS, S. M. & WEBB, D. A., 2001: Flora
Europaea on CD-ROM. Cambridge University Press, Cambridge.



180 Surina, B.: Campanula tommasiniana, a narrow endemic of Mt U¢ka

VUKELIG, J., MIKAG, S., BARICEVIC, D., BAKSIC, D. & Rosavic, R., 2008: Forest Sites and Forest Communiti-
es in Croatia. National Ecological Network. State Institute of Nature Protection, Zagreb.

WALDSTEIN, F. & KiraseL, P, 1802: Descriptiones et Icones Plantarum Rariorum Hungariae. Vol. I. Matt-
hias Andreas Schmidt, Vienna.

WaLDsTEIN, F. & Krraiser, P, 1805: Descriptiones et Icones Plantarum Rariorum Hungariae. Vol. II. Ma-
tthias Andreas Schmidt, Vienna.

WALDSTEIN, F. & KitaiseL, P, 1812: Descriptiones et Icones Plantarum Rariorum Hungariae. Vol. III. Mat-

thias Andreas Schmidt, Vienna.

SAZETAK

Otkrice, aktualizirano podrucje rasprostranjenosti
i izbor stanista uckarskog zvoncica (Campanula tommasiniana),
stenoendema Ucke (Liburnijski krs, SZ Jadran)

B. Surina

Uckarski zvonci¢ (Campanula tommasiniana) je stenoendem planine Ucke, hazmofit raspro-
stranjen na povrsini od 6 do 7 km? u pojasu izmedu 50 i 1396 m n.m. Unutar areala ove vrste
uoceno je pet uglavnom homogeno nastanjenih mikrolokaliteta. Najveci dio populacije us-
pijeva u pukotinama stijena i litica iznad 900 m n.m., unutar sastojina klimazonalnih zajed-
nica termofilne (Seslerio autumnalis-Fagetum) te altimontanske Sume bukve (Ranunculo plata-
nifolii-Fagetum). Na istoénim padinama Ucke, u Moscenickoj i Lovranskoj dragi, primjerci
uckarskog zvonci¢a mogu se naci i gotovo na samoj obali mora, dok se na zapadnim padi-
nama planine ova vrsta rijetko spusta ispod 1000 m n.m.

Uckarski zvonc¢ié¢ uspijeva u pukotinama primarnih i sekundarnih stijena relativno sirokog
visinskog raspona, u razli¢itim ekoloskim uvjetima te ima diskontinuirani areal zbog fra-
gmentiranosti odgovarajucih stanista. Iako je sigurno da pukotine stijena predstavljaju pri-
marni i gotovo jedini stanisni tip ove vrste, nije sasvim jasno preferira li otvorena stanista,
odnosno stijene i litice u potpunosti izloZene suncevoj svjetlosti i snaznim vjetrovima, ili
stijene unutar Sumskih sastojina, zasjenjene i od vjetrova zasti¢ene krosnjama drveca. Teme-
ljeno na nasim terenskim zapazanjima, i iako jos uvijek bez znanstvenih dokaza, ¢ini se da
su primarni habitatni tipovi ove vrste upravo pukotine stijena izloZene suncu i vjetru. Uc-
karski zvonci¢, iako tipi¢ni hazmofit, pokazuje relativno visoku ekolosku plasti¢nost, barem
prema razli¢itim abiotskim ¢imbenicima, zbog cega je izrazito usko podrucje rasprostranje-
nosti te vrste jos zagonetnije. Uslijed nedostatnog poznavanja biologije, gustoce i genetske
strukture populacije, te potencijalnog protoka gena unutar i izmedu ustanovljenih mikropo-
pulacija uckarskog zvoncica, tesko je tocnije pretpostaviti stupanj njegove ugrozenosti. Me-
dutim, unistavanje primarnih stanista ovog stenoendema izrazito tockastog (diskontinuira-
nog) areala moze predstavljati stvarnu prijetnju njegovu dugorocnom opstanku, te je stoga
vrlo vazno strogo cuvati sva ustanovljena i potencijalna stanista ove vrste.



