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This paper introduces some important results of botanical research from Cres, Lošinj and Ilovik 
islands, Croatia. Besides the first records of taxa that have biogeographical importance (Erythronium 
dens-canis, Crocus vittatus, Anemone ranunculoides, Corydalis cava), the distributions of several rare (e.g. 
Medicago marina, Potentilla micrantha, Scilla bifolia, Sedum litoreum) and some adventive (e.g. Oxalis pes-
caprae, Symphyotrichum squamatum) plant species are also given. Presumably the survival of Central 
European forest elements (with montane characters) on Cres Island is related to the macroclimatic and 
orographic features, the special microclimate and the ability of karst dolines (in the areas of Prašče brdo 
and Tamniški dolac) to provide safe haven for relict populations.
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Rad donosi neke važne rezultate botaničkih istraživanja Cresa, Lošinja i Ilovika. Osim prvih nalaza 
svojti koji imaju biogeografsku važnost (Erythronium dens-canis, Crocus vittatus, Anemone ranunculoides, 
Corydalis cava), daje se i rasprostranjenost nekih rijetkih (npr. Medicago marina, Potentilla micrantha, 
Scilla bifolia, Sedum litoreum) i nekih novopridošlih biljnih vrsta (npr. Oxalis pes-caprae, Symphyotrichum 
squamatum). Opstanak srednjeeuropskih šumskih elemenata (montanog karaktera) na Cresu dovodi se 
u vezu s makroklimatskim i orogeografskim obilježjima, posebnom mikroklimom i sposobnošću krških 
ponikvi (na području Prašče brdo i Tamniški dolac) da pruže sigurno utočište reliktnim populacijama.

Ključne riječi: biogeografija, Kvarnerski zaljev, rasprostranjenost biljaka, ponikva, vrtača, mik-
roklima, mikrorefugij, Erythronium dens-canis 

INTRODUCTION
The flora and vegetation of the islands of Cres, Lošinj and the neighbouring little 

isles are traditionally well-researched. The vegetation and climate of Lošinj were first 
examined by Haračić (1890, 1891, 1905). The vegetation types of Cres were depicted 
in detail by Morton (1932–1934). The latter description was completed with interesting 
additions by Martinoli (1948) and Trinajstić (1965).

An annotated list of the flora of these islands was published a decade ago (Wall-
nöfer, 2008), and it provides a thorough overview of the botanical research of the area, 
ranging from the basic facts (Haračić, 1905; Hirc, 1913, 1914a, 1916, 1917; Hruby, 1913; 
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Marchesetti & Béguinot, 1930; Morton, 1929, 1930, 1932–1934; Lusina, 1932, 1938, 
1941, 1949) to publications providing sporadic data. The newest synthesis of the Cres 
and Lošinj flora was compiled in a systematic overview of the data of herbaria, bibli-
ography and field researches by Rottensteiner (2014), who included it into Istrian 
flora. Later, some additional publications completed the knowledge about the flora of 
the area (Rottensteiner, 2015, 2016, 2017; Rottensteiner et al., 2018). In the earlier 
publications, several taxa were reported the occurrence of which was either uncertain 
or incorrectly reported, or of which the confirmation had been pending for a long time. 
In this paper, I summarize my most important floristic data collected on the isles of 
Cres and Lošinj in the past five years. In addition, along with the new taxa, I have also 
included some recorded occurrences of taxa to be confirmed in the enumeration, be-
cause they are either rare or have phytogeographic importance. I also provide some 
additional information concerning the history of floristic research in the area.

MATERIALS AND METHODS
For the comparative study of and research into the flora of Mediterranean and 

sub-Mediterranean dry grasslands, shrubs and forests, I travelled 9 times and did 45 
days of field-work in Cres and Lošinj between the spring of 2013 and the early spring 
of 2018. I aimed to visit the typical areas every season. I determined the geographic 
coordinates of interesting plant occurrences by means of a Satnav device (Trimble Juno 
3B). Taking nature conservation aspects into account, I also documented the most im-
portant plant occurrences with photos as well as with herbarium sheets (placed in the 
BP herbarium). In the enumeration, geocoordinates are given for collected specimens 
and for cases of very rare and protected species that were only photographically do-
cumented. The geographical names in my paper are based on the names in the topo-
graphic and touristic maps available in the area (Anon.; Smerke, 2011; Košta, 2014). 

I have used the following works for determining the taxa: Jávorka (1925), Domac 
(1994), Rottensteiner (2014). The nomenclature of taxa follows the Euro+Med Plan-
tBase (Euro+Med 2006–), except in special cases in which the results of other papers 
and syntheses were considered relevant to the definition and use of names.

RESULTS

New taxa to the flora of islands of Cres and Lošinj
Anemone ranunculoides L.: On Cres Island it grows (in a small number) in rocky forests 

of dolines in the elevated region above 400 m a.s.l. Locality: eastern to Dragozetići, dolines 
of Tamniški dolac and Prašče brdo (03.04.2015. N 45.08493833°, E14.32643500°).

Corydalis cava (L.) Schweigg. & Körte: It occurs sporadically in the elevated region of 
Cres Island above 400 m a.s.l. Typical habitats of the species are mesophilic rocky forests 
(with Quercus pubescens Willd., Q. cerris L., Ostrya carpinifolia Scop., Carpinus orientalis 
Mill. in the canopy layer) and forest patches characterized by rendzinas. Localities: Mt 
Gorice, Sis peak, Mukova peak, Veli Črni, Prašče brdo, Tamniški dolac, Cerakovi.

Crocus vittatus Schloss. & Vuk.: Cres Island: Veli Črni, Prašče brdo (in dolines of rocky 
forests), 24.03.2018. N 45.07486333°, E 14.33751333°), Sis peak (13.05.2014. N 45.06703833°, 
E 14.35454333°; 24.03.2018. N 45.06704500°, E 14.35450167°), Orline peak (in rocky for-
ests). Wallnöfer (2008) and Rottensteiner (2014), based on map data of Starmühler 
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(2006) (without a locality), mentioned the taxon of Crocus albiflorus Kit. ex Schult. from 
Cres. I found Crocus specimens in the upland region of Cres Island (at 450–630 m a.s.l.) 
that could not be identified as „Crocus albiflorus” which was typified as Crocus vernus (L.) 
Hill by Peruzzi et al. (2013) (some individuals were with white flowers, but the stigmas 
were always longer than the stamens etc.). Crocus populations found in the mountainous 
region of Cres belong to „Crocus heuffelianus” morphologically (Milović, 2016). The re-
sults of Mosolygó et al. (2016) showed that C. heuffelianus s. s. is restricted to Transylva-
nian-Carpathian and adjacent areas, and in the Western Balkans Crocus vittatus Schloss. 
& Vuk. occurs (commonly referred to as a synonym for the widely understood species 
C. heuffelianus Herb.), presumed to be of allotetraploid hybrid origin. My view is that 
Crocus vittatus Schloss. & Vuk. occurs on Cres Island too, but it would be good to justify 
this with genetic research.

Erythronium dens-canis L.: The species has previously not been reported from the 
Croatian islands. It occurs on the northern part of Cres Island, south-east of Dragozetići, 
on the plateau between Veli Črni peak and Prašče brdo, in humid rocky forests of some 
dolines, at an altitude of ~450 m. (24.03.2018. N 45.07588167°, E 14.33723667°). The size 
of this relict population can be estimated at about some hundred individuals. Its local 
habitat is one of the most montane habitats of Cres Island, one on which many other 
woodland species occur. A list of these taxa contains previously unrecorded species 
(Anemone ranunculoides, Corydalis cava), species that are rare or uncertain based on the 
former literature (Cyclamen purpurascens Mill., Galanthus nivalis L., Scilla bifolia L., Prunus 
avium (L.) L.), and species that are frequent on the island, having a mesophilic and rocky 
forest character (e.g. Carex halleriana Asso, Cephalanthera damasonium (Mill.) Druce, Digi-
talis laevigata Waldst. & Kit., Epipactis microphylla (Ehrh.) Sw., Euphorbia amygdaloides L., 
Helleborus multifidus Vis. subsp. istriacus (Schiffn.) Merxm. & Podlech, Lamium maculatum 
L., Ranunculus ficaria L.). Based on the Croatian distribution map, the closest population 
of Erythronium dens-canis (Nikolić, 2015) to the newly revealed one can be found in the 
Istrian mountains to the northwest (Mt Učka = “Monte Maggiore”) (see also Benl & 
Mayer, 1975). Occurrences of relict montane species of Cres Island should be in the closest 
biogeographical relations with the above mentioned populations.

Oxalis pes-caprae L.: Lošinj Island, Mali Lošinj: from the western slope of Tovar to the 
Poljana hills near Mali Lošinj bay and Kovčanja bay (Poljana, 02.04.2015. N 44.55169667°, 
E 14.44950833°). Occurrences in sun-facing, ruderal rocky habitats (roadsides, rocky 
grasslands, rocky gardens, Pinus halepensis Mill. plantations) at an altitude of some 10 m. 
It is frequent on 10–100 square metres patches. It has not been reported from the islands 
of Cres and Lošinj, but the spread of the species was detected in similar habitats of other 
islands in the last two decades (Bogdanović et al., 2003, 2004, 2012; Bogdanović & Nikolić, 
2004). Although the species is listed by Boršić et al. (2008) and the Global Invasive Species 
Database (GISD, 2015), Barina et al. (2014) do not count it an invasive species in Albania, 
where its distribution restricted to the southern rocky seaside.

Additional floristic data
Adiantum capillus-veneris L.: Cres Island, Lubenice: side of Uvala Žanja in a fissure 

of a limestone rock (26.07.2016. N 44.87171000°, E 14.32398500°). Former data: Mar-
chesetti & Béguinot (1930), Haračić (1905), Hirc (1913) Lusina (1932, 1938), Hofmann 
& Morton (1929).
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Allium tenuiflorum Ten.: Cres Island, Belej: Bunci in extensively grazed dry grassland 
(26.07.2016. N 44.78866333°, E 14.42296167°). Former data of the species was questioned 
by Wallnöfer (2008), but Rottesteiner (2014) mentioned it as a rare species in Cres. 
There are some specimens (ID 44341, 44342, 44343) from Lubenice in Herbarium ZAGR 
(Bogdanović et al., 2016). 

Alnus glutinosa (L.) Gaertn.: Inner part of Cres-bay (Uvala Pisčel), west of Marina Cres, 
at the head of Pisčel, in a ~0.5 hectare patch of alder forest grove. The stand benefits from 
the karstic water of early spring. The alder forest is bordered by marshy vegetation 
dominated by Phragmites australis (Cav.) Steud. and Juncus acutus L. It was not mentioned 
by the synthesis of Wallnöfer (2008). According to Rottensteiner (2014) the species is 
rare on Cres Island.

Anacamptis papilionacea (L.) R. M. Bateman, Pridgeon & M. W. Chase: It was found on 
the northern part of Cres Island, on the slope of Sis peak, in a scrub patch. Former data: 
Marchesetti & Béguinot (1930), Haračić (1905), Hertel & Hertel (2003).

Anemone nemorosa L.: It occurs in the northern third of Cres, in the highest habitats of 
the island, southeast of Dragozetići, in rocky forests of Mt Gorice, Mt Orline and Prašče 
brdo (Mt Gorice, 03.04.2015. N 45.08032000, E 14.34383167°). Very rare species. Former 
data: Morton (1932–1934), Anić (1953).

Anthericum liliago L.: It was found in the inner parts of Cres Island, in extensively 
grazed dry grassland, Belej: Bunci area (18.05.2013. N 44.78795167°, E 14.42324333°); near 
to Srem on the plateau of Konfin. Wallnöfer (2008) mentioned previous data (Morton 
1929) with the note of “confirmation required”. The species is frequent north of Belej, on 
the western slope of Kus Hill, in extensively grazed, very species rich, dry grassland (e.g. 
Aira elegantissima Schur, Anacamptis pyramidalis (L.) Rich., Anthyllis vulneraria subsp. ru-
briflora (DC.) Arcang., Asterolinon linum-stellatum (L.) Duby, Astragalus monspessulanus 
subsp. illyricus (Bernh.) Chater, Astragalus muelleri Steud. et Hochst., Blackstonia perfoliata 
(L.) Huds., Bromopsis erecta (Huds.) Fourr., Bupleurum veronense Turra, Convolvulus can-
tabrica L., Crepis rubra L., Edraianthus tenuifolius (Waldst. et Kit.) A.DC., Fumana procumbens 
(Dunal) Gren. et Godr., Genista sericea Wulfen, Genista sylvestris subsp. dalmatica (Bartl.) 
H. Lindb., Helianthemum nummularium subsp. obscurum (Čelak.) Holub, Linum tenuifolium 
L., Ononis reclinata L., Onosma echioides subsp. dalmatica (Scheele) Peruzzi & N. G. Passal., 
Ophrys bertoloni Moretti, Parentucellia latifolia (L.) Caruel, Romulea bulbocodium (L.) Sebast. 
et Mauri, Sanguisorba minor Scop., Stipa eriocaulis Borbás, Scorzonera austriaca Willd., 
Taraxacum sect. Erythrosperma (Lindb.) Dahlst., Teucrium montanum L.). 

Anthericum ramosum L.: Rare species in Cres Island, which occurs on open, rocky 
limestone slopes of the range of Sis peak, Mukova peak, Mt Gorice, Mt Orline (peak 
Mukova, 29.07.2016. N 45.06736167°, E 14.34757167°). It was mentioned by Marchesetti 
& Béguinot (1930) from Sis peak. Bernhardt & Kropf (2006) recorded the species south 
of Belej, when they sampled the xerophitic Schoenus nigricans grasslands. According to 
my observations, Anthericum liliago L. occurs in the latter stands.

Bidens subalternans DC.: The occurrence of this species was published by Martini & 
Poldini (1990) and Melzer & Bregant (1990) from the study area. According to Rotten-
steiner (2014), it is rare. Recently, the margins of Veli Lošinj, Mali Lošinj: Poljana, out-
skirts of the airport, it is frequent and is spreading  in the ruderal areas of Kurila and 
Čunski.

Bunium ferulaceum Sm.: It was found on Cres Island, on the western slope of Sis peak, 
in a clearing in a xerothermic forest (Quercus pubescens Willd., Fraxinus ornus L., Ostrya 
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carpinifolia Scop., Acer monspessulanum L.) (Mt Sis, 13.05.2014. N 45.06638667°, E 
14.35293000°). Morton (1929, 1932–1934) published a record of it in two relevés from 
Cres, Wallnöfer (2008) mentioned this species with the note “confirmation required”.

Calystegia soldanella (L.) R.Br.: Rare, it was found on the southern part of Ilovik Island, 
on a sandy beach (Uvala Paržine) (02.10.2015. N 44.44779500°, E 14.55840000°). It was 
reported from this locality by Lusina (1938) but this occurrence was not listed by 
Kumbarić (2005). According to Rottensteiner (2014), it is rare on Cres and Lošinj Islands. 
See also: Medicago marina L.

Carex humilis Leyss.: It occurs on Cres Island, east of Dragozetići, on the rocks of Mt 
Gorice, Mt Veli vrh, in the rocky grasslands around Lubenice (peak Hrip, Helm Hill). 
Recent study confirmed the data collected at Srem, Belej, Ustrine (Wallnöfer, 2008), and 
on the highest elevation of Lošinj Island (Mt Osorščica) (Lusina, 1941). 

Colchicum kochii Parl.: The taxon was published from Cres and Lošinj (Marchesetti & 
Béguinot, 1930; Haračić, 1905; Morton, 1932–34), but these data were discussed by 
Wallnöfer (2008) and Rottensteiner (2014) as Colchicum neapolitanum (Ten.) Ten. The 
Euro-Med (2006-/Feb.2018/) defined C. neapolitanum in a narrower way and validated it 
as Colchicum haynaldii Heuff. in the Balkans. Milović (2017) distinguished C. kochii and 
C. visiani Parl. within Colchicum haynaldii agg., based on morphological data. According 
to the key of Milović (2017), the presence of C. kochii could be confirmed on the islands 
of Cres and Lošinj. The taxon is frequent in dry grasslands, rocky garigue and rocky 
forest habitats both on Cres and Lošinj. The species was recorded in the following lo-
calities: Cres island: in forests near to Dragozetići and Filozići (Mt Gorice, Mt Veli vrh, 
Mt Halm, Tamniški dolac, Prašče brdo), on shrubby pastures near to the settlement of 
Belej (Bunci, Kus Hill); Lošinj island: above Nerezine (Mt Osorščica), near Veli Lošinj and 
Mali Lošinj (Arat, Bulbin Hill, Grgošćak Hill, Uvala Krivica and above U. Balvanida).

Cyclamen purpurascens Mill.: It was found in several locations of the upland areas of 
Cres Island (at an altitude of 400–650 m), in rocky forests, rocky scrub. Localities: Sis peak, 
Mukova peak, Mt Gorice, Mt Veli vrh, Veli Črni, Prašče brdo, Tamniški dolac. This taxon 
was published by Hirc (1904) around Meraška jama and below Stivan. Based on the map 
of Starmühler (2001), the species occurs on Cres, but the author did not give the exact 
locality, in the annotated flora list of Wallnöfer (2008) mentioned as “confirmation re-
quired”. 

Fig. 1. Erythronium dens-canis from a sinkhole of 
the Prašče brdo on the island Cres (24.03.2018. 
photo by N. Bauer)

Fig. 2. The rare Sedum litoreum occurs on some li-
mestone rock debris at the foot of Arat Hill on the 
island of Lošinj (15.05.2014. photo by N. Bauer)
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Eragrostis cilianensis subsp. starosselskyi (Grossh.) Tzvelev.: This subspecies of Eragros-
tis cilianensis (All.) Vignolo ex Janchen is considered taxonomically problematic, but mor-
phologically separable specimens were reported from Lošinj by Rottensteiner (2014). I 
collected specimens of the above mentioned taxon on Cres Island at the settlement of 
Grmov, in ruderal grassland on a roadside (Grmov, 10.10.2014. N 44.82414167°, E 
14.38016667°).

Gagea pusilla (F. W. Schmidt) Sweet.: It was reported from the highest mountain 
(„Monte Ossero”= Mt Osorščica) of Lošinj by Lusina (1941) and from Cres, near to Luben-
ice, by Martini & Poldini (1990). This is a very rare species in the study area. I recorded 
the species southeast of Dragozetići, at the western foot of Mt Gorica, in an open clearing 
of an oak forest occurring in the Bubnji area (24.03.2018. N 45.07498500°, E 14.34074333°).

Galanthus nivalis L.: It was reported in several previous publications (Haračić, 1905; 
Lusina, 1941; Morton, 1932–1934), but nowadays it is very rare in the study area. I found 
it on Cres Island in rocky forests of the western slope of Mt Gorice (03.04.2015. N 
45.07655833°, E 14.34718333°).

Hornungia petraea (L.) Rchb.: It is known from both Cres and Lošinj (Marchesetti & 
Béguinot, 1930; Haračić, 1905; Hirc, 1913; Morton, 1932–34), but very rare. (Rotten-
steiner, 2014). It occurs in rocky grasslands, and sometimes in pine-plantations, of Cres. 
The species was recorded in the following localities: Cres Island: near to Dragozetići, 
Filozići and Beli (Sis peak, Mt Gorice, Veli Črni peak), Predoščica (Barbin), Lubenice 
(Lubenice cliffs, Zaglavec, Hrip peak, Mt Helm), Vidovići (Ograjčine); Lošinj Island: 
rocky, open habitats of Mt Osorščica near Osor and Nerezine.

Iris illyrica Tomm.: It was found on Cres, west of the settlement of Lubenice, in lime-
stone rocky grasslands occurring above Uvala Sv. Ivan (Lubenice cliffs, peak Hrip, Zagla-
vac) (18.05.2013., 06.10.2015. N 44.88482500°, E 14.33281500°). It seems to be rare on the 
studied islands. Data were previously published by Marchesetti & Béguinot (1930) from 
Cres („Terreni rupestri a Cherso ed allo sc. Pregasnig”). Rottensteiner (2014) mentioned it 
only from Lošinj. The habitats close to Lubenice are west-facing rocky slopes. Lots of rare 
plants grow here, which makes the area particularly interesting from a biogeographic 
point of view: e.g. Asphodeline lutea (L.) Rchb., Achillea nobilis L., Aurinia sinuata (L.) Gri-
seb., Allium moschatum L., Allium lusitanicum Lam., Arabis sagittata (Bertol.) DC., Aurinia 
leucadea (Guss.) K.Koch, Cerastium pumilum Curtis, Cotinus coggygria Scop., Inula conyza 
DC., Odontites luteus (L.) Clairv., Ornithogalum comosum L., Saxifraga tridactylites L., Scor-
zonera austriaca Willd., Sedum album L., Seseli montanum subsp. tommasinii (Rchb. f.) Ar-
cang., Teucrium montanum L., Viola rupestris F.W. Schmidt.

Lythrum hyssopifolia L.: I collected this species on Cres Island, south of the settlement 
of Grmov, in a drying pond occurring in pastureland (10.10.2014. N 44.8095304°, E 
14.4069094°). Until now it was only mentioned for Lošinj (Wallnöfer, 2008; Rotten-
steiner, 2014) and Susak (Haračić, 1905)

Medicago marina L.: Not recorded for Cres and Lošinj islands, previous data from the 
study area are only from: Susak by Haračić (1905, also for Sv. Petar islet) and Hirc 
(1914b) and from Ilovik by Lusina (1938). This is a rare species which was found on the 
southern part of Ilovik island, on a sandy shore (Uvala Paržine) (04.10.2013. N 
44.44783000°, E 14.55884333°). In this habitat-patch, the occurrence of several sandy sea-
shore species was also typical (Calystegia soldanella (L.) R.Br., Euphorbia peplis L., Euphor-
bia paralias L., Parapholis incurva (L.) C. E. Hubb., Polygonum  maritimum L.). These species 
are rare on the islands of Cres and Lošinj, because of the absence of this habitat type. The 
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studied habitat was characterized by some more common and less sensitive accompany-
ing species, such as Cynodon dactylon (L.) Pers., Salsola tragus L., Tragus racemosus (L.) All., 
Trifolium subterraneum L. and Tribulus terrestris L.

Minuartia mediterranea (Link) K. Maly: In the Cres and Lošinj archipelago this species 
was mentioned first from Unije Island by Lusina (1956). According to Rottensteiner 
(2014) (without localities), the species is rare on Cres and Lošinj islands. It occurs in south-
facing rocky grasslands of Sis peak (Sis peak, 13.05.2014. N 45.06593333°, E 14.35654167°). 
In these grasslands I found several locally rare or sporadic species such as Aethionema 
saxatile (L.) W. T. Aiton, Alyssum montanum L., Aphanes arvensis L., Cerastium pumilum 
Curtis, Echinops ritro L. subsp. ruthenicus (M.Bieb.) Nyman, Linum tenuifolium L., Hornun-
gia petraea (L.) Rchb., Medicago minima (L.) Bartal., Onosma echioides subsp. dalmatica (Sc-
heele) Peruzzi & N. G. Passal., Ornithogalum comosum L., Saxifraga tridactylites L.

Muscari botryoides (L.) Mill.: Hirc (1913) published it from Cres (on the top of Cres and 
around Merag), but Rottensteiner (2014) did not mention it from this island. I found M. 
botryoides in some areas in the northern part of Cres in dry oak forests (Quercus cerris L., 
Quercus pubescens Willd. forests): east of Dragozetići, on the western slope of Mt Gorice, 
Veli vrh, in rocky oak forests of Prašče brdo (Mt Gorice 03.04.2015. N 45.07845167°, E 
14.34111333°; Prašče brdo, 03.04.2015. N 45.08411000°, E 14.32574500°), south to Lubenice, 
toward to Mt Helm (Mt Helm 04.04.2015. N 44.87375167°, E 14.34465000°). 

Ophrys lutea subsp. galilaea (H. Fleischm. & Bornm.) Soó: A small population of the 
species was found on Cres Island, north of Belej, in the Bunci area, in a piece of Bromop-
sis erecta grassland scattered with juniper (12.05.2014, N 44.78771833°, E 14.42277000°). 
The above mentioned taxon was reported from Cres by Morton (1929) for the first time. 
Recently, Rottensteiner (2014) wrote that Ophrys lutea subsp. galilaea as a rarity of Cres. 
Its local habitat is a species-rich grassland with high frequency of Ophrys bertoloni Moret-
ti. Typical species were Anacamptis coriophora (L.) R. M. Bateman, Pridgeon & M. W. 
Chase, Anacamptis pyramidalis (L.) Rich., Neotinea tridentata (Scop.) R. M. Bateman, Pridg-
eon & M. W. Chase, Spiranthes spiralis (L.) Chevall., Gladiolus italicus Mill., Romulea bul-
bocodium (L.) Sebast. & Mauri.

Potentilla micrantha Ram. ex DC.: I found some occurrences of the species in rocky 
xerothermic forests of peak Sis, Mt Gorice, Mt Orline dominated by Quercus pubescens 
Willd. and Ostrya carpinifolia Scop. (Mt Gorice 03.04.2015. N 45.08697500°, E 14.33944167°; 
Mt Sis, 24.03.2018. N 45.06920167°, E 14.35200833°). The species is mentioned in the 
enumeration of Marchesetti & Béguinot (1930) without a locality. Hirc (1913) published 
it from „Črešnevici u Mergu” and noted it as rare, Trinajstić (1965) recorded it in Ostryo 
carpinifoliae - Quercetum ilicis (Horvatić 1958) Trinajstić (1965) 1974 association; however, 
according to Rottensteiner (2014) the species is rare on Cres.

Scilla bifolia L.: It occurs sporadically in the upland region of Cres Island, above 400 m 
a.s.l. Its typical habitats are mesophilic rocky forests and forest patches of Quercus pube-
scens and Q. cerris with good soil conditions, but I found it at the altitude of 600 m, in 
open rocky habitats and scrubs of mountain-ridges. Localities: Mt Gorice, Sis peak, Mu-
kova peak, Veli Črni, Prašče brdo, Tamniški dolac, Cerakovi (Mt Gorice, 03.04.2015. N 
45.08483000°, E 14.34135000°; Tamniški dolac, 03.04.2015. N 45.08312000°, E 14.32628833°, 
Mukova peak, 24.03.2018. N 45.07416667°, E 14.34496500°). Rottensteiner (2014) men-
tioned it as a rare species in Cres, without giving a reference or precise locality.
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Verbascum chaixii Vill. subsp. chaixii: It was found south of Mali Lošinj, on the ridge of 
Grgošćak Hill, in scrubby vegetation (15.05.2014. N 44.50066833°, E 14.50944000°). Previ-
ously it was reported by Haračić (1905).

Sedum litoreum Guss.: Very rare taxon. It was found on the foot of Arat Hill (Veli Lošinj), 
towards Uvala Kriška, along the seashore, some metres above the sea level, in fissures of 
rock and on debris (Rovenska, Arat Hill, 15.05.2014. N 44.52068500°, E 14.51296833°). It 
is in the same area mentioned for Veli Lošinj by Lusina (1938) where he wrote: „pr. S. 
Nicolo di Lgr, 50 m. s. m.; tra S. Nicolo e Arat; Iamna, 6 m. s. m.”

Sesleria juncifolia Suffren.: It was found on Cres, on limestone rocks of forest clearings 
of Mt Gorice and west of the settlement of Lubenice, in limestone rocky grasslands above 
Uvala Sv. Ivan (Lubenice cliffs), on Zaglavec and Helm Hill (Mt Gorice, 03.04.2015. N 
45.08843029°, E 14.33625626°; Lubenice cliffs, 06.10.2015. N 44.88217667°, E 14.32798333°). 
According to Wallnöfer (2008) “confirmation for Cres required!”, and according to Rot-
tensteiner (2014) it is rare on Cres.

Symphyotrichum squamatum (Spreng.) G.L. Nelson.: Cres: Porozina; Lošinj: Mali 
Lošinj, it is typical in ruderal habitats by ports, close to the shoreline (Porozina, 
05.10.2013. N 45.13161270°, E 14.28451530°). The species was found by Rottensteiner 
(2016) in Cres: „am Weg vom Franziskaner-Kloster zum Jachthafen”.

Additions to botanical research history of Cres and Lošinj islands 
Due to the history of the area, botanical research into Istria and the Kvarner region 

is very diverse, and many Croatian, Italian, Austrian and Hungarian researchers con-
tributed to the botanical exploration of the area. I have added some literature data to 
the comprehensive overview of Klemun (2014) and to the paper of Wallnöfer (2008). 

We have to emphasize the phytogeographical statements of Vince Borbás who exa-
mined the area of Fiume (Rijeka) thoroughly. According to Borbás, the typical Medi-
terranean vegetation of Lussin (Lošinj) and Arbe (Rab) is interrupted by the inner 
parts of Kvarner bay (”Fiumei-öbölben a mediterrán flóra koszorúja megszakad”). Borbás 
also found that the western part of Istria had a richer flora than Fiume and its vicinity 
(Borbás, 1883, Borbás & Matisz, 1897). Bernátsky (1901) gave a detailed description of 
the vegetation of Lošinj Island. He presented the dominant and typical species of the 
main vegetation types and mentioned some important occurrences such as Narcissus 
tazetta L., Orchis purpurea Huds., Anacamptis morio (L.) R. M. Bateman, Pridgeon & M.W. 
Chase, Ophrys sphegodes Mill. subsp. litigiosa (E. G. Camus) Bech. /”Val di Sole”/, Juni-
perus communis L. /”Val d’Arche”/), but his data concerning  Smyrnium perfoliatum L. 
are probably wrong. Géczy (1908) studied the ”morphological effect of the ecological 
factor” of the macchia vegetation on Lošinj Island.

Rottensteiner (2014) investigated the material of several herbaria for his work, but 
the herbarium of the Hungarian Natural History Museum (BP) was excluded from his 
research. An overview of the data of the Hungarian Natural-History Museum collected 
in the environs of Istria exceeds the frame of this paper, but I checked the BP-collection 
focusing on all species listed in the Croatian Red Book (Nikolić & Topić, 2005) or others 
which are considered locally rare. According to this, the BP-collection has materials 
from Cres and/or Lošinj islands from the following collectors: Carl Gabriel Baenitz 
(1837–1913), Jenő Bernátsky (1873–1944), Kálmán Czakó (1843–1895), Evers Georg Go-
tthilf (1837–1916), Josef Franz Freyn (1845–1903), Wilhelm Gugler (1874–1909), Ambro-
gio Haračić (1855–1916), Zoltán Kárpáti (1909–1972), Jenő Béla Kümmerle (1876–1931), 
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Adolf Ferenc Láng (1795–1863), Géza Lengyel (1884–1965), Friedrich Morton (1890–
1969), Bernát [Bernardus] Müller (1810–1901), Friedrich Wilhelm Noë (1798–1858), 
Ljudevit Rossi (1850–1932), József Sadler (1791–1849), Móricz Staub (1842–1904), Lajos 
Thaisz (1867–1937), Muzio Tommasini (1794–1879), Zoltán Zsák (1880–1966). 

DISCUSSION AND CONCLUSIONS
The flora and vegetation of Cres and Lošinj have been extensively studied by many, 

but systematic research still yields interesting, sometimes biogeographically important, 
additions even in this well-known area. Research into this area is especially interesting 
due to its size, north–south direction, geographic position and its really diverse geo-
morphological features. Wallnöfer (2008) noted in his annotated flora list that, out of 
the 1130 taxa recorded, 253 taxa were reported only from Cres, and 273 only from 
Lošinj. Even early works refer to significant differences in the vegetation of Cres and 
Lošinj (Lorenz, 1863 /pp. 78–79./; Borbás, 1883), the striking difference is best illustra-
ted by the map of Horvatić (1957). He clearly classified the north and northeastern 
part of Cres into the sub-Mediterranean, while the west and south (lower altitudes) of 
Cres and Lošinj into the eumediterranean zone. That the climate of the northern third 
of Cres is a bit cooler and rainier than other parts of the island is clearly to be seen on 
several maps by Zaninović et al. (2008). This difference is very pronounced in terms 
of the flora, which is enhanced by the fact that in the northern third of Cres there are 
600-metre-high peaks and the eastern slopes of the island are much cooler and windier. 
These particular climatic conditions are the reason for the presence of many montane, 
mesophilous forest species, whose distribution is limited to the above mentioned 
sub-Mediterranean, cooler territories (e.g. Anemone nemorosa, Anemone ranunculoides, 
Campanula trachelium L., Crocus vittatus, Cyclamen purpurascens, Digitalis laevigata, Eryt-
hronium dens-canis, Euphorbia amygdaloides, Potentilla micrantha, Primula vulgaris Huds., 
Prunus avium, Stachys sylvatica L., Veronica chamaedrys L.). Based on my field-trips and 
previous researches, I can report that several eumediterranean subregional species (e.g. 
Sternbergia lutea (L.) Ker Gawl. ex Spreng., Smyrnium olusatrum L., Viburnum tinus L., 
Cistus creticus L., Cistus salviifolius L., Cistus monspeliensis L.) are found on both islands, 
but some of them (e.g. Asphodelus fistulosus L., Cytinus hypocistis (L.) L., Sedum litoreum 
Guss., Sedum sediforme (Jacq.) Pau) are present only on Lošinj (and the south of it). 

However, the mesoclimatic character of the island of Cres is not only due to its 
higher hills (Mt Osorščica (558 m) in the northern part of the island of Lošinj is not 
much lower than the mountains of Cres, e.g. Mt Gorice, 648 m) and to the sub-Medi-
terranean climate of the northern part of the Kvarner Bay, but can certainly be attri-
buted to higher relief (ridges and plateau), continental influence and geomorphologi-
cal features marked by karst dolines. The specific microclimates of the dolines and 
their role in preserving relicts have been demonstrated in many papers (Horvat, 1953; 
Jakucs, 1971; Antonić et al., 1997;Bátori et al., 2011, 2012). They have special potential 
importance under global warming (e.g. species-holding capacity) (Bátori et al., 2017), 
and they protect the flora and vegetation against other anthropogenic threatening fa-
ctors (e.g. forestry activity, soil degradation) (Kovačič & Ravbar, 2013; Breg Valjavec 
et al., 2018). Their importance is also significant on Cres Island. At 400–450 m above sea 
level, the special microclimatic conditions of the sinkholes of limestone plateaus (Pra-
šče brdo, Tamniški dolac) contribute to the survival of many Central European wood-
land species, which occur in these sheltered habitats surrounded by xeric pubescent 
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oak forests. The occurrences of these relicts may be important subjects of flora history 
and biogeographic research in the future. Further, conservation of the karstic areas of 
Cres and Lošinj has to be considered because the microrefugia of the diverse limestone 
terrain (with dolinas, cliffs etc.) play an important key factor in preservation of the 
local biodiversity.
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