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Abstract: In the course of a taxonomic revision of the Doronicum clusii agg. (Asteraceae), we present an updated and
commented distribution map of D. clusii (All.) Tausch and D. stiriacum (Vill.) Dalla Torre from the Alps and Carpathians,
completed with information on biogeography and taxonomy. We show that D. stiriacum was erroneously indicated for
the Carpathians south and southeast of the Rodna Mountains in Romania and for the Western Alps. In the Western
Carpathians, it has only been rarely mentioned for the Nizke Tatry (Lower Tatras) and the Belianske Tatry (Beld Tatras)

in Slovakia.
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Introduction

The Doronicum clusii aggregate (Asteraceae) is a
monophyletic group (Alvarez Fernandez et al. 2001)
comprising two pairs of European alpine taxa, namely
D. glaciale (Wulf.) Nyman and D. calcareum Vierh. (=
D. glaciale subsp. calcareum (Vierh.) Hegi) on the one
hand, as well as D. clusii (All.) Tausch and D. stiri-
acum (Vill.) Dalla Torre (= D. clusii subsp. villosum
(Beck) Vierh.!) on the other hand (Ehrendorfer 1973;
Fischer 1994; Fischer 2008; Greuter 2008). Although
both latter names are problematic from a nomenclat-
ural point of view (Greuter 2008: 205, 797; C. Pach-
schwoll unpublished), we here use the binomial D. stiri-
acum following therein the two editions of the checklist
of Central European vascular plants (Ehrendorfer 1967,
1973). This is in accordance with floras and checklists
such as Nyarady (1964), Kucowa (1971), Fischer (1994),
Marhold (1998), Mosyakin & Fedoronchuk (1999) and
Ciocarlan (2009), whereas Ferguson (1976), Tasenke-
vich (1998), Mirek (2002), Aeschimann et al. (2004b),
Fischer (2005), Oprea (2005) and Fischer (2008) treated
this taxon as a subspecies of D. clusii.

Similarly as the majority of species in the genus
Doronicum (Alvarez-Fernandez 2003), D. calcareum,
D. clusii s. str. and D. glaciale are diploid with 2n

L' D. clusii var. villosum Tausch was not validly published
(Greuter 2008: 797)
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= 2z = 60 (Favarger 1950; Polatschek 1961; Lovka
et al. 1972; Favarger 1991; Huber & Baltisberger
1992), whereas D. stiriacum is tetraploid with 2n =
4z = 120 (Wcisto 1951; Murin 1978; Tasenkevitch
et al. 1989; C. Pachschwoll & H. Weiss-Schneeweiss:
unpublished counts from the Eastern Alps). Doron-
icum glaciale is centred in moraines, alpine meadows
and snowbeds on calcareous or intermediate bedrock
whereas D. calcareum grows in the same vegetation
types but is strictly confined to calcareous bedrock.
Both species are endemics of the Eastern Alps. Doron-
icum glaciale is distributed from the Tuxer Alpen and
Julijske Alpe/Alpi Giulie in the West and South to the
Hochschwab massif in the East whereas D. calcareum
is a local endemic of the north-easternmost Calcer-
ous Alps from the Hochschwab massif to Mt. Schnee-
berg. Doronicum clusii and D. stiriacum are both aci-
dophilic species of moraines, steep slopes and alpine
meadows which tolerate slightly base-rich soils, but
do not grow on carbonate bedrock (Aeschimann et al.
2004Db; Fischer 2008; Kyak 2009; Staudinger 2009; Stohr
2009).

In herbaria as well as in the literature, taxa of
the Doronicum clusii agg. were often confused with
each other, or with the more distantly related (Al-
varez Ferndndez et al. 2001) D. grandiflorum Lam.,
D. carpaticum (Griseb. & A. Schenk) Nyman and D.
columnae Ten.; Doronicum carpaticum occurs in sub-
alpine to alpine screes, meadows, rocky slopes on lime-
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Table 1. Selected morphological characters distinguishing Doronicum clusii (All.) Tausch and D. stiriacum (Vill.) Dalla Torre (after

Badanina 1997 and Fischer 2008, modified with own data).

Doronicum clusii

basal leaves
glands on involucrum and scape abundant

claws (corolla tubes) of the ray flowers glabrous

length of the corolla of the ray flowers 14.0-22.0 mm
length of the corolla of the disk flowers 4.3-4.8 mm
length of the pappus of the ray flowers 3.0-3.4 mm
nerves of fresh young basal leaves weakly immersed
intercostal fields of fresh leaf blades flat

stone and silicate and often grows along watercourses
(Alvarez-Fernandez 2003; Nyarady 1964). Doronicum
columnae is a montane to subalpine plant of screes,
open forests and humid, shady places on calcareous
bedrock whereas D. grandiflorum is a subalpine to
subnival species restricted to calcareous screes (Pig-
natti 1982; Alvarez-Fernandez 2003; Aeschimann et al
2004a; Fischer 2008). Doronicum carpaticum and D.
columnae differ only in their achenes, which are het-
eromorphic or homomorphic, respectively. Their taxo-
nomic treatment is not clear and needs further inves-
tigation (Alvarez-Fernandez 2003: 346). Selected mor-
phological characters for distinguishing the closely re-
lated and morphologically similar D. clusii and D. stiri-
acum are summarised in Table 1. Due to several erro-
neous indications of D. stiriacum and D clusii in distri-
bution maps (Merxmiiller 1952; Meusel & Jager 1992),
revisions (Vierhapper 1900; Cavillier 1907; Alvarez-
Fernandez 2003), floras (e.g. Hegi 1928/1929; Nyarady
1964; Ferguson 1976) and critical checklists (Oprea
2005), our main aim was to clarify the distribution of
these two species with emphasis on the Carpathians, a
need already identified by Kyak (2009). We adopted
a similar approach as Ronikier (2010) for Ranuncu-
lus glacialis L. from the Rodna and Fagaras Moun-
tains.

Material and methods

In order to clarify the distributions of D. clusii and
D. stiriacum in the Alps and Carpathians, we revised
herbarium material, conducted field research and compiled
available literature. To this end, the following herbaria
were consulted (acronyms according to Thiers 2010): BP,
BUAG, BUCA, BVS, CL, CRAI, GZU, TAGB, IASI,
IGBR, KRAM, LI, SAV, SIB, SZE, W, WU, and the
private herbarium of Dr. Walter Gutermann deposited
at the Faculty Centre of Biodiversity, University of Vi-
enna. We furthermore summarised unpublished distribu-
tion data from the project INTRABIODIV (see Gugerli et al.
2008 for a project synopsis, http://intrabiodiv.vitamib.com)
as well as from the project “Floristic Mapping of Aus-
tria” (in the following abbreviated as FMA; headed by
Prof. Harald Niklfeld, Department of Biogeography, Fac-
ulty Centre of Biodiversity, University of Vienna, see
http://www.botanik.univie.ac.at/plantchorology /atlases.
htm).

Doronicum stiriacum

thin, tender, on the upper side almost glabrous thicker, coarse, on both sides densely villose

sparse
villose

20.0-27.0 mm
4.7-6.0 mm
3.4-5.4 mm
clearly immersed
slightly convex

Results and discussion

Erroneous Iberian indications of species of the Doron-
icum clusii agg.

Although D. clusii and even D. glaciale have been re-
peatedly reported from the Pyrenees and the Cantab-
rian Mountains (Willkomm & Lange 1870; Hegi 1928/
29; Merxmiiller 1952; Ferguson 1976; Chilton 1997), it
has been long known that these are errors due to con-
fusions with D. grandiflorum as well as with D. car-
petanum subsp. diazii (Vierhapper 1900; Cavillier 1907;
Meusel & Jiger 1992; Alvarez-Fernandez 2003). Mod-
ern floras of Asturias (Mayor & Diaz 1977), Catalonia
(Bolos et al. 1990) and the Pyrenees (Saule 1991) do
not mention D. clusii any longer.

Distribution of Doronicum clusii and D. stiriacum in
the Alps

Doronicum clusii and D. stiriacum are two vicariant
species with non-overlapping distribution ranges (Jager
& Meusel 1992: 272; Fig. 1). The Central and West-
ern Alpine D. clusii is distributed almost continuously
from the Alpes Ligures/Alpi Liguri and the Alpes Mar-
itimes/Alpi Marittime (France/Italy) to the Kreuzeck-
gruppe (Austria). There is a distribution gap in the
western parts of the Alpi Graie/Alpes Grées (Vanoise,
Rutor), in the Mont Blanc as well as in the Aiguilles
Rouges massif (Charpin & Jordan 1992; Fig. 1). Doron-
icum clusii has been erroneously reported for Germany,
e.g. for the Berchtesgadener Alpen (Hegi 1928/29: 724).
This is due to confusions with D. glaciale, which is
known from southeastern Bavaria (Vierhapper 1900:
261, Wagenitz 1987: 1373, Rothmaler 2002: 641). One
of the northernmost populations of D. clusii can be
found on Mt. Rothornspitze (Allgduer Alpen, Tirol,
Austria), which is about 2.5 km air line distance to
the German border (Gutermann 1970; Dérr 1979; Dorr
& Lippert 2004). A distribution gap of about 70 km
separates the easternmost population of D. clusii on
Mt. Zietenkopf in the Kreuzeckgruppe (Kérnten, Aus-
tria; Hartl et al. 1992: 155; FMA; voucher in WU:
C. Pachschwdll, clus-ZIE1, 19. 8. 2008) and the west-
ernmost population of D. stiriacum on Mt. Grofles
Gurpitscheck (Schladminger Tauern, Salzburg, Austria;
FMA; vouchers in WU: C. Pachschwdll stir-GUR2, 14.
8. 2008 as well as E. Janchen 2912, VII. 1898) in
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Fig. 1. Distribution of Doronicum clusii (white circles) and D. stiriacum (black circles) in the Alps and Carpathians following the
INTRABIODIV grid system (Gugerli et al. 2008). Erroneous indications of D. stiriacum in the Carpathians are represented by black
stars. Numbers correspond to the mountain ranges mentioned in the text.

spite of the ample presence of suitable geological sub-
strates in between the two localities (Vierhapper 1935:
223).

The distribution of Doronicum stiriacum in Aus-
tria is well documented (herbarium specimens in
Herb. Gutermann, GZU, LI, W, WU; data from
FMA) and restricted to the Niedere Tauern (Schlad-
minger Tauern, Wolzer Tauern, Rottenmanner Tauern,
Triebener Tauern, Seckauer Alpen), Seetaler Alpen and
Gurktaler Alpen in the federal states Salzburg, Steier-
mark and Kérnten (for detailed distribution maps see
Hartl et al. 1992; Maurer 1998 and Wittmann et al.
1987). Doronicum stiriacum was repeatedly reported
for the Swiss cantons Valais and Graubiinden as well
as for the Dauphiné e.g. in the distribution maps of
Merxmiiller (1952: 108) and Meusel & Jager (1992:
496), in the Central European Flora of Hegi (1928/29:
725) or in the “Catalogue de la Flore Valaisanne” (Jac-
card 1895: 200) and its “Supplementum” (Becherer
1956). With good reasons, Vierhapper (1900) and
Niklfeld in Meusel & Jéger (1992: 273) already doubted
the occurrences of D. stiriacum in the Western Alps. In
the Flora of Switzerland and adjacent regions (Hef et
al. 1980), D. stiriacum is not mentioned any longer.
These indications are primarily due to confusions of D.
clusii with D. glaciale (C. Pachschwoll, pers. obs.; Pig-
natti 1982: 116). Subsequently, Becherer (1956: 445) for
unknown reasons suggested that all misidentifications
of D. glaciale from the Swiss canton Valais in Jaccard
(1895: 200) should represent D. clusii var. villosum (=
D. stiriacum). In their distribution maps, Merxmiiller
(1952: 108) as well as Meusel & Jager (1992: 496) fol-
lowed this misinterpretation although it has long been
known that D. glaciale does not reach Switzerland
(Tavel 1896; Vierhapper 1900). The westernmost popu-
lations of D. glaciale can be found in the Tuxer Alpen,
Tirol, Austria (C. Pachschwoll, pers. obs.; FMA; data
from INTRABIODIV; Stéhr 2009).

Distribution of D. stiriacum in the Carpathians

In Central European Floras of the 19*" century, D.
stiriacum has often been confused with other species.
Therefore, e.g. Fuss (1866: 340-343), Neilreich (1866:
115-116), Schur (1885: 339-341) and Simonkai (1886:
321-323) erroneously reported D. glaciale (as Aronicum
glaciale), D. grandiflorum (as A. scorpioides) and D.
orientale (as D. caucasicum) for the Romanian parts of
the Carpathians. As we know today, only D. stiriacum,
D. carpaticum und D. columnae grow in the alpine re-
gions of the Carpathians. The species that was most of-
ten erroneously reported for particular mountain ranges
of the Carpathians is D. stiriacum. In the following, we
confirm or reject the presence of this species in different
mountain ranges the numbering of which corresponds
to the numbers in Fig. 1.

1. Nizke Tatry (Lower Tatras; Slovakia)

Doronicum stiriacum was first mentioned as Arnica
Doronicum by Wahlenberg (1814: 273) for Mt. Dum-
bier. Pax (1908: 155) regarded D. stiriacum (as D.
Clusii) as a characteristic alpine saxicolous plant of
the Nizke Tatry. Sillinger (1933: 284, 287, 290, 309)
listed D. stiriacum (as D. Clusii) in several relevés and
Alvarez-Fernandez (2003: 354) mentioned it for Mt.
Chopok. This is in accordance with the good docu-
mentation by herbarium specimens in BP, GZU, SAV
and WU (Appendix 1). In contrast, Vierhapper (1900)
and Cavillier (1907) did not indicate the taxon for the
Nizke Tatry, and Dostél (1989: 1046) as well as Meusel
& Jager (1992: 496) doubted its occurrence there.

2. Tatry Zachodnie and Tatry Wysokie / Zapadné
Tatry and Vysoké Tatry (Western Tatras and High
Tatras, Poland and Slovakia)

For the High Tatras, D. stiriacum was mentioned first
(as Arnica Doronicum) for Mt. Lomnicky §tit (Lom-
nitzer Spitze), Slovakia by Townson (1797: 365, 492)
and subsequently by Wahlenberg (1814: 273) for the
Western and the High Tatras. Since then, the occur-
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rence of D. stiriacum has been well documented for
this mountain region, where it is fairly frequent (Ko-
tula 1889-1890: 325-326, Sagorski & Schneider 1891:
234-235, Pax 1898: 198, Vierhapper 1900: 206, Gyorify
1909, Krajina 1933, Rechinger & Scheffer 1933, Hadac
1956, Kucowa 1971: 314-315, Mirek & Piekos-Mirkowa
1992b, Dostal 1989: 1046, Zajac & Zajac 2001, Kli-
ment et al. 2010). Lists of localities can be found in
Weisto (1951: 150) for Polish Territory as well as in
Vierhapper (1900: 206), Kotula (1889-1890: 325-326;
as D. hirsutum) and in Appendix 1 for Polish and Slo-
vakian territory. Alvarez-Fernandez (2003: 354) erro-
neously mentioned a herbarium voucher of D. clusii
for former Yugoslavia (YUGOSLAVIA. Visoki Verch,
Liptau, July 1894, Ullepitsch s.n.; B) which was also
cited by Greuter (2008: 205). Actually, this voucher is
also from the Western Tatras: with 2176 m a.s.l., Mt.
Vysoky vrch (Wysoki Wierch, Klin or Starorobociariski
Wierch) is the highest peak in the Western Tatras on
the border between Poland and Slovakia. The highest
occurrence of D. stiriacum in the Carpathians is on the
summit of Mt. Gerlachovsky stit in the High Tatras of
Slovakia in the subnival vegetation zone (Kotula 1889
1890: 325, Domin 1928: 6, Pawlowski 1931: 157; Ap-
pendix 1).

3. Belianske Tatry (Beld Tatras, Slovakia)

The presence of D. stiriacum in the Belianske Tatry
has been overlooked by Sagorski & Schneider (1891:
234-235), Vierhapper (1900: 206), Hada¢ (1969, 1987),
Dostal (1989: 1046) and Alvarez-Fernandez (2003: 354).
In contrast, Kotula (1889-1890: 325-326; as D. hirsu-
tum), Domin (1926: 100-101, 1928: 18) and Petrik et al.
(2006) mentioned several localities, what can be con-
firmed by various herbarium specimens (Appendix 1).
In this mostly calcareous mountain range east of the
High Tatras, D. stiriacum is confined to acidic bedrock
such as spotted shale, marl, hornstone and quartzite
(Domin 1926; Domin 1928; Petrik et al. 2006).

4. Chornohora (Ukrainian Carpathians, Ukraine)

For the Chornohora mountain range, D. stiriacum was
first mentioned as Aronicum Clusii by Herbich (1860:
613) for Mt. Hutyn-Tomnatyk (as “Tomnatik”) and an-
other locality, given as “Bombiwski”. Apart from the
historical records of Herbich, D. stiriacum is known
from a few other localities in this small mountain range
(Appendix 1). Later, the occurrence of D. stiriacum
in the Chornohora has been overlooked by several au-
thors although it is mentioned for the present terri-
tory of Ukraine in Badanina et al. (1994), Badanina
(1997), Copyk (1977), Dobrochaeva et al. (1987), Gor-
shkova (1961, 1995), Minderova (1962), Kyak (2009),
Popov (1949) and Tzvelev (1994, 2002). Due to the re-
stricted availability of alpine habitats in the Ukrainian
Carpathians, D. stiriacum is listed in the Red Data
Books of Ukraine as “vulnerable” and “rare” respec-
tively (Shelyag-Sosonko 1996; Kyak 2009).

5. Muntii Maramuregului (Maramures Mountains;
Romania)

Doronicum stiriacum has only been reported a sin-
gle time for V{. Farcau in the Muntii Maramuresului

C. PACHSCHWOLL et al.

(Coman 1939), but in this list of montane and sub-
alpine species, D. carpaticum and D. columnae are
lacking. Later on, in an enumeration of plants from
the whole Maramures region, Coman (1946) reported
D. stiriacum (as D. glaciale) from the Muntii Rod-
nei only, but not from the Muntii Maramuresului. Also
in other floristic and geobotanical publications of this
area (Coman 1938ab, Deyl 1940) D. stiriacum is not
listed. We strongly believe that it was confused with
D. carpaticum or D. columnae since the latter species
is frequent in this region (Nyarady 1964, data from IN-
TRABIODIV).

6. Muntii Rodnei (Rodna Mountains, Romania)

This is the only mountain range in Romania, where the
presence of D. stiriacum could be confirmed. The first
record for the Muntii Rodnei may be that of Baum-
garten (1816: 135-136), under Arnica Doronicum and
Arnica glacialis. Baumgarten’s herbarium specimens
from Vf. Pietrosul Mare, Vf. Ineu and Vf. Omului are
stored at CL. Based upon herbarium vouchers in W,
Vierhapper (1900: 206) mentioned only a single local-
ity of D. stiriacum (as D. villosum), V1. Ineu (as “Injen”
and “Kuhhorn”). For Pax (1908: 215), D. stiriacum
(as D. Clusii) represented a characteristic saxicolous
plant of the Muntii Rodnei, and Ungar (1925: 475-476)
regarded it as one of the rarest plants in Transylva-
nia, which only grows on rocky slopes of this mountain
range. In the Romanian Flora (Nyarady 1964: 520), sev-
eral locations were given, including the highest peak Vf.
Pietrosul Mare (V{. Pietrosul Rodnei) with an elevation
of 2305 m. Mititelu et al. (1989: 28) listed D. stiri-
acum in their enumeration of plants from the Pietrosul
Mare reserve. In his relevés, Georghe Coldea mentioned
dozens of localities where D. stiriacum (as D. clusii)
grows in the alpine region of the Muntii Rodnei on
acidic bedrocks like crystalline and gneiss (Coldea 1990,
see also Appendix 1). Doronicum carpaticum is known
from the Muntii Rodnei as well (Coldea 1990: 43, 44,
50, 54, 61, 70, 75, 78, Nyarady 1964: 513; data from IN-
TRABIODIV; specimens in CL, IAGB, TASI, SIB). Both
species often co-occur on the same mountains, such as
on Vf. Aniesul Mare, Vf. Corongig, Vf. Gargalau, Vf.
Ineu, Vf. Omul and V{. Pietrosul Mare (Coldea 1990;
specimens in BUCA, CL, SIB and “HBV”). Already
Pax (1898: 170) was aware of the fact that only in
the Muntii Rodnei and the Chornohora range, D. stiri-
acum and D. carpaticum can be found together. Doron-
icum carpaticum does not reach the Tatras in the West,
whereas D. stiriacum has its southernmost Carpathian
populations in the Muntii Rodnei. The occurrences of
D. stiriacum as well as of D. carpaticum in the Muntii
Rodnei are well documented in the herbaria BP, BUCA,
CL, “HBV”, IAGB, IASI, LI, SAV, SIB, W and WU
(see also Appendix 1).

7. Muntii Tiblegului (Tibles Mountains, Romania)
Doronicum stiriacum was first listed by Baumgarten
(1816: 135) as Arnica Doronicum for Mt. Arszul (Vf.
Arcer). Fuss (1866: 342) mentioned Aronicum clusii for
the “Kisbanyaer Alpen”, the mountains around Chi-
uzbaia (Kisbanya), which most probably refers to the
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Muntii Tiblesului. Porcius (1878: 31) only mentioned
D. carpaticum or D. columnae (as Aronicum scorpi-
oides) for Mt. Arsul (Vf. Arcer) and Mt. Ciblesiu (V1.
Tibleg). Morariu (1942) did not mention D. stiriacum,
but Nyarddy (1964: 520) listed it for Mt. Arsu (V.
Arcer) and obviously erroneously for Girbova, a loca-
tion at lower altitude. To our knowledge, D. stiriacum
has never been documented for the Muntii Tiblegului.
Similarly as for the Muntii Maramuresului, confusion
with the widely distributed D. carpaticum and D.
columnae seems to be most probable (Nyarady 1964;
data from INTRABIODI1V).

8. Muntii Célimanilor (Célimani Mountains, Romania)
Neither Chirilei (1934-1935) nor Csiirdg (1951) men-
tioned D. stiriacum for the Muntii Calimanilor, but
later on Gubesch (1969: 60) reported this species for
the path between VI. Retitis and V{. Voivodesii. Also
Mititelu et al. (1986: 29) listed it, but without exact lo-
cality or citation. The most recent checklist of the Par-
cul National Célimani (ICB Iagi 1994) does not men-
tion D. stiriacum, but D. columnae instead. Since it
is known that the list of Mititelu et al. (1986) is partly
based on older literature without citations and D. stiri-
acum could not be observed in the field (Gh. Coldea &
M. Puscag 2004 and M. Puscas 2009, pers. obs.) nor
do herbarium specimens exist, we consider it as erro-
neously reported for the Muntii Calimanilor. It may
also be that the highest peak of the Muntii Célimanilor,
Pietrosul, was confused with Pietrosul Mare, the high-
est peak of the Muntii Rodnei.

9. Muntii Ceahlau (Ceahliu Mountains, Romania)
Doronicum stiriacum was first mentioned for the
Muntii Ceahldu in Grecescu (1906: 452) as Aronicum
Clusii. He mentions that this plant was discovered
and collected by the pharmacy student G. Zapisescu
in 1896 on humid and shady places of Mt. Ceahlau,
a habitat typical for D. carpaticum. In the same pa-
per, Grecescu lists and comments D. columnae as well
as D. carpaticum (as A. carpaticum). Later studies of
this mountain group (Pantu & Procopianu-Procopovivi
1901; Pantu 1911; Nyarddy 1924; Grintescu 1931) did
not mention D. stiriacum, not even in their remarks
on alpine floristic elements. Nyarddy (1964: 520) re-
ported D. stiriacum for the Muntii Ceahlau, but with-
out any specific locality. Together with D. columnae
and D. carpaticum, D. stiriacum was listed by Mititelu
(1989: 60) who also included historical findings with-
out specific citations. In Manoliu et al. (2002), D. stiri-
acum is given with a question mark, meaning that it
could not be observed in recent times and may only
have been erroneously reported in older literature. We
could not trace herbarium specimens of D. stiriacum
from the Muntii Ceahlau. In contrast, D. carpaticum is
well documented from the Muntii Ceahldu in CL, TASI
and W.

10. Muntii Bucegi (Bucegi Mountains, Romania)
Baumgarten (1816: 135-136) reported D. stiriacum (as
Arnica glacialis) as well as D. grandiflorum (as A. scor-
pioides) for the Muntii Bucegi. Later, Fuss (1866: 340—
343), Schur (1885: 339-341) and Simonkai (1886: 321

323) repeated these indications. Therefore, the occur-
rence of both species in the Muntii Bucegi is listed in
Nyéarady (1964: 516, 519-520), but the occurrence of D.
grandiflorum is doubted in this work since it has never
been confirmed for Romania. In the 19*" century, the
name Aronicum scorpioides var. carpaticum Griseb. &
A. Schenk was used as a synonym for D. carpaticum
(Griseb. & A. Schenk) Nyman, e.g. in Schur (1885:
341) which is well documented for the Muntii Bucegi
with herbarium specimens in CL, IASI, LI, W and WU.
In contrast, D. stiriacum could never be confirmed for
this mountain range (Pax 1898; Pax 1908; Pantu 1907;
Ungar 1913: 79, Ungar 1925: 476, Haret 1931; Domin
1933 and Beldie 1967: 277). Beldie (1967: 277) cited
a herbarium voucher of D. grandiflorum in LW, col-
lected by Ferdinand Schur in the Muntii Bucegi, which
may be in fact D. stiriacum. However, since it is known
that Schur often mixed up labels and locations from
Transylvania with those from other regions (Soé 1962:
246), we do not consider him as a reliable source. In
SAV, we found a specimen of D. stiriacum (as Aron-
icum glaciale) from the herbarium of Carolus Mergl
collected by Gustav Moesz: “Bucsecs (Transsilvania),
1893. julius 28. Moesz.” Apart from this problematic
historical specimen, we could not trace any herbarium
specimen of D. stiriacum from the floristically well ex-
plored Muntii Bucegi in all checked herbaria.

11. Muntii Fagdragului (Fagarag Mountains, Romania)
Fronius (1856: 127) listed D. stiriacum (as Aronicum
clusii) for the Lacul Doamnei (“Domnisee”). This indi-
cation was cited by later authors like Fuss (1866: 342),
Simonkai (1886: 323), Ungar (1913: 79), Nyarady (1964:
520) and Drigulescu (2003: 359). Ungar corrected this
error later on in his Flora of Transylvania (Ungar 1925:
476). Not even Nyéarddy (1911), who investigated the
montane, subalpine and alpine flora of the Fagaras
Mountains, mentioned D. stiriacum. In W, we found a
specimen of D. grandiflorum from Vf. Negoi (“In locis
humidis alpinis Transsilv. in monte Negoi”) collected by
Schur bearing no collecting date or collection number.
As pointed out in the previous chapter, we do not con-
sider Schur’s specimens as reliable sources. Also Hayek
(1915: 100) believed that specimen and label did not be-
long together. We could neither find D. stiriacum near
Lacul Doamnei (C. Pachschwoll, pers. obs. 2009) or in
other parts of this mountain range (M. Puscas, pers.
obs. 2010) nor could we trace any herbarium specimen
of this species from the Muntii Fagaragului. Similar as
in other mountain ranges of the Southern Carpathi-
ans, D. stiriacum was obviously confused with the om-
nipresent D. carpaticum which is well documented from
there e.g. in Nydrddy (1964: 513) and Dragulescu (2003:
359) as well as by numerous vouchers in CL, TASI, LI,
SIB, W and WU.

12. Muntii Pardngului (Pardng Mountains, Romania)
Fuss (1866: 342), followed by Simonkai (1886: 322), re-
ported D. carpaticum (as Aronicum carpaticum) for the
Muntii Parangului (“Paringul” and “Pareng”). In the
Flora of Romania (Nyarady 1964: 520), also D. stiri-
acum was indicated for the “Muntii Paringului” with-
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out any precise location, likely due to confusion with
D. carpaticum or D. columnae, which are known from
there (CL; data from INTRABIODIV).

13. Muntii Retezatului (Retezat Mountains, Romania)
Doronicum stiriacum (as Aronicum clusii), but neither
D. carpaticum nor D. columnae, was mentioned by Fe-
ichtinger (1873: 80) for Vf. Retezat. Nyarady (1958:
153) cited Feichtinger (1873) without any comments,
what may imply that he has not seen D. stiriacum in
the Muntii Retezatului himself. Schur (1885: 341) men-
tioned Aronicum glaciale for Vf. Retezat, based upon
a personal communication of Albert Bielz. Simonkai
(1886: 323) copied this. An almost certainly mislabelled
specimen of the Eastern Alpine endemic D. glaciale col-
lected by Gustav Moesz, which clearly lacks the char-
acteristic villous hairs of D. stiriacum is stored at SAV
(“Aronicum glaciale. Retyezéat im Juli 1905. Moesz.”).
Vierhapper (1900: 206) cited a herbarium voucher from
Romania: “Banat (Rochel, hb. K.)”. From his distri-
bution map on page 261, it is obvious that he meant
the Muntii Retezatului, which are partly situated in
the historical region of Banat. This specimen collected
by Anton Rochel (herbarium Kerner in WU) does not
bear additional information about its origin, but it can
be seen from Kerner’s personal handwriting, that he got
this voucher as Doronicum sp. only. The specific epithet
on the label was possibly added later on by Friedrich
Vierhapper (W. Till, WU, pers. communication). In
WU, another specimen of D. stiriacum collected by
Rochel can be found: “Arnica Doronicum Jacq., V. Rg.
Alp. Lipt., Rochel”, meaning that is was collected in the
Western Tatra Mountains, in the “Alpes Liptovenses”
of the historical Liptov region. It bears a label from the
second half of the 20" century: “Beleg zu A. ROCHEL:
Plan. Banat. rar. (1828)”, which was obviously glued
onto the wrong specimen. As Anton Rochel did not
mention D. stiriacum in his works (Rochel 1828; Rochel
1838), we are confident that Rochel’s putative speci-
men from Banat was confused with accessions from the
Tatra Mountains.

Since we could neither find D. stiriacum on V{.
Retezat (C. Pachschwoll, pers. obs. 2009) nor are there
reliable herbarium specimens from the Muntii Retezat-
ului, not even in the collections of Feichtinger Sandor
in BP and SZE, we consider it as not present in this
mountain group. Similar as in the previous cases, D.
stiriacum was obviously confused with D. carpaticum,
which is fairly frequent in this mountain range (C. Pach-
schwoll, pers. obs. 2009; herbarium specimens in CL
and W; Nyarady 1958: 153; data from INTRABIODIV).
14. Muntii Tarcu (Tarcu Mountains, Romania)
Nyéarddy (1964: 520) and Boscaiu (1971: 185), men-
tioned D. stiriacum for this mountain range, but with-
out any precise locations. Bogcaiu (1971: 185) cited
Javorka (1925) and Prodan (1939), who gave some
meanwhile outdated general information about the dis-
tribution of D. stiriacum. Obviously, Boscaiu has not
seen D. stiriacum himself in the Muntii Tarcu. In the
same book, he reported D. columnae and D. carpaticum
for several locations (Boscaiu 1971: 185, 361, 365, 376,
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381). In fact, D. columnae and D. carpaticum have
long been known for the Muntii Tarcu. Already Rochel
(1828: 70) mentioned them as D. caucasicum (“in mon-
tis Sarko”). Again, we strongly believe that D. stiri-
acum was confused with either D. columnae or D.
carpaticum (vouchers in CL and W; data from INTRA-
BioD1v).

Conclusions

Doronicum clusiis. str. is a Western and Central Alpine
species distributed from the Alpi Liguri to the Hohe
Tauern. Within the Alps, this is a frequent distribu-
tion pattern known from other species such as Epilo-
bium fleischeri Hochst. or Trifolium alpinum L (Aeschi-
mann et al. 2004a; data from INTRABIODIV). In the
Carpathians, D. stiriacum is distributed from the Tatra
Mountains in the West to the Muntii Rodnei in the
East. In historical literature, it was erroneously indi-
cated for several mountain ranges of the Eastern and
Southern Carpathians in Romania. The actual distri-
bution of D. stiriacum in the Carpathians corresponds
with the biogeographical and floristical findings of Pax
(1898: 170) and Ungar (1925: 476). For Pawlowski
(1928), D. stiriacum (as D. Clusii ssp. stiriacum) rep-
resented an element of the Campanula alpina-type, but
the latter species has a larger distribution range in the
Eastern Alps and Carpathians, including the Southern
Carpathians and mountains of the Balkan Peninsula
(Ronikier et al. 2008). Also all other species Pawlowski
(1928: 166) mentioned are much more widespread than
D. stiriacum. So far, we are not aware of any other aci-
dophilic plant with a similar distribution, spanning the
easternmost Eastern Alps and the Carpathians from
the Tatras to the Muntii Rodnei.

We showed that the distribution of D. stiriacum
in Romania is restricted to the Muntii Rodnei. Maybe
owing to insufficient knowledge, it was neither men-
tioned in recent Romanian Red Lists (Boscaiu et al.
1994; Sarbu et al. 2007) nor in the list of vulnerable
high mountain taxa in Romania (Coldea et al. 2009
in Appendix 2). In his critical catalogue of Romanian
vascular plants, Oprea (2005: 378) listed D. stiriacum
but considered it as not threatened. Due to the large
extent of suitable alpine habitats in the Eastern Alps
and Western Carpathians, D. stiriacum is not threat-
ened there and is thus not mentioned in most Red Lists
or Red Data Books of Austria, Slovakia and Poland
(Mirek & Piekos-Mirkowa 1992; Cefovsky et al. 1999;
Niklfeld & Schratt-Ehrendorfer 1999; Kazmierczakowa
& Zarzycki 2001; Tasenkevich 2003; Zarzycki & Szelag
2006). The only exception is the Red List of Slovakia
(Ferakova et al. 2001), where D. stiriacum is treated as
a species at lower risk: near threatened (LR: nt). In the
current Red Data Book of Ukraine, which does not use
IUCN-criteria, D. stiriacum is listed as a “rare” species
(Kyak 2009). Similar as in the former Ukrainian Red
Data Book (Shelyag-Sosonko 1996), we suggest treat-
ing this species as vulnerable (VU) in Romania follow-
ing therein the guidelines of the IUCN (IUCN 2010).
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This status is justified because of the restricted distri-
bution area in Romania as well as by the fairly limited
extent of alpine habitats that is expected to shrink fur-
ther due to global warming (Thuiller et al. 2005; Engler
et al. 2011).
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Appendix 1: List of Carpathian localities of
Doronicum stiriacum

N.B.: Current names of toponyms or comments referring to
the original labels are given in square brackets.

Nizke Tatry (Lower Tatras; Slovakia):

Chopok (2023 m a.s.l.): Deménovska Dolina: severny svah
Chopku, 2024 m, 22. VII. 1955, leg et det. Séevka s.n. (SAV);
Comit. Zélyom: in m. Chopoc [Chopok], 20. VI. 1928, B.
Lengyel, 233603 (BP).

Dumbier (2043 m a.s.l.): In m. Gydémbér [Dumbier], ca.
2000 m, 8. VIII. 1927, B. Lengyel, 233592 (BP); In alpi-
nus montis Gyémbér [Dumbier] supra pagum Zélyombrézé
[Podbrezové], 14. Jul. 1914, L. Thaisz, 174338 (BP);
Dumbier, 2000 m, VII. ’36, Nabélek s.n. (SAV); Brezno,
Dumbier, 16. VII. 1896, leg. Sdmuel Kupéok, s.n. (GZU);
Northern side of Mt. Dumbier: steep slope with humid
alpine grassland, grass patches (width 3—6 metres) between
2 moraine fields with big blocks of granite, appr. 0,9 km NE
of Dumbier peak, alt. 1710 m, 19°38'06”E, 48°56'25"N, 27.
08. 2009, leg. Vladislav Kolaréik, det. Clemens Pachschwdll,
stir-DUM1 (WU)

Skalka (1980 m a.s.l.): Montes Prasiva [PraSiva]: in m.
Skalka, 6. VIII. 1929, B. Lengyel, 273220 (BP)

Tatry Zachodnie (Western Tatras; Poland):
Kasprowy Wierch [Kasprov vrch]: Skrajna Turnia [Kra-
jnéd kopa] — gegen die Swinica [Svinica]; 1955-2130 m,
11.08.2001, leg. et det. P. Schonswetter & A. Tribsch,
19°59'50“E, 49°13'25“N, 7003 (WU); Pyszna, 4. VII. 1924,
leg. W. Heitzmann, 010688 (KRAM); Tatry granitowe, w
dziedzinie alpejskiej. Stoki Swinnicy [Svinica] ku Liliowemu
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[Caliové sedlo], 12.VIII.1911, Zb. St. Zuber, 115759 (CL)
as well as 178632 (KRAM); Na szczycie Blyszcza, ok. 2000
m, 29. VIIL [sine anno], H. Czeczotowa, 038842 (KRAM);
Murawy. Zbocze Beskidu od str. Hali Gasienicowej, 29. 7.
[19]52, leg. Staszkiewicz, 406965 (KRAM); Twardy Uptlaz,
1920 m, Skaly granitowe, 14. VII. 1942, lg./det. R. Ochyra,
226977 (KRAM).

Zipadné Tatry (Western Tatras, Slovakia):

Liptauer Alpen, Rohace, 1700 m, feuchte Felsspalten, 14. 8.
[19]05, F. Pax, 174374 (BP); Rohac¢-Seen [Rohacske plesd]
1600 m, Smutna dolina 1600-1900 m, Spalend dolina 1600
m (Rechinger & Scheffer 1933: 351).

Murin (1978) published two chromosome counts (2n = 120)
from Mt. Baranec and Smutné dolina.

Tatry Wysokie (High Tatras, Poland):

Morskie Oko, Seeufer und mit Blockschuttmaterial aus
Kristallingesteinen verkleidete Unterhdnge zum See, 1393—
1500 m, 8. Juli 1993, leg. et det. A. Drescher, 204327
(GZU); Plantae Poloniae Exsiccatae, 484. Doronicum clusii
(AlL) Tausch var. villosum Tausch, ad lacum Czarny Staw
Gasienicowy vergens, locis graminosis, 6.VII.1952, leg. W.
Wrébléwna, Z. Wisniewska, K. Kostrakiewicz, H. Blaszczyk,
det. T. Tacik, 063640 (GZU) as well as 185159 (KRAM);
Galizien, Tatra, Poduplaski-Tal [Dolina Bialej Wody, Dolina
pod Wysoka], ca. 1800 m, 9. VIIIL. 1909, leg. et det. F. Vier-
happer, 2446 (WU); Dolina Panszczycy, 1540 m, 18. VI.
1961, lg. H. Piekos, 088448 (KRAM); Tatry, dziedzina alpe-
jska na granitach. Kociol pod Mieguszowieckim, 07. 1911,
Zb. M. Raciborski i A. Zmuda, 115758 (CL), 016472 (GZU)
as well as 178631 (KRAM); Koscielec, 22. VIII. 1954, lg. M.
Sychowa, det. H. Piekos, 038841 (KRAM); Wielka Galeria
Cubrynska, skaly granitowe na $cianie Migguszowieckiego
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Wielkiego, 31. VIII. 1954, 1g. A. Jasiewicz, 415396 (KRAM);
Dolina Gasienicowa, skaly na SE od Czarnego Stawu, 7—
19-1955, [lg. T. Traczyk?], 542200 (KRAM); In saxosis
graniticis in latere septentr.-occid. Rysy supra lacum Czarny
Staw, 2035 m, 3. IX. 1938, leg. et det. J. Madalski, 178628
(KRAM).

Vysoké Tatry (High Tatras, Slovakia):

Rysy, 2300 m, 9. VII. 1938, leg. et det. Ing. K. Ptacovsky,
s.n. (SAV); Ober dem Poppersee [Popradské pleso|, 19 Juli
[1]901, Herbarium Paul Conrath Inv. H. Nr. 132 (GZU);
Bialkatal [Dolina Bialky| an der Miindung des Roztokatales
[Roztocké dolina], 8. VII. 1918, leg. K. Ronniger, 2310 (W);
S crest of Czarny Szczyt [Cierny Stit] peak, alpine meadow
on granite, alt. 2315 m, N 49°12'19”, E 20°12'09", 05.
09. 2008, leg. et det. A. & M. Ronikier, stir-SZC1 (WU);
Gerlach [Gerlachovsky stit], leg. et det. Futdk, Hubova,
sn. (SAV); Lomnicky §tit, 29. VII. 1941, leg. et det. Dr.
Fr. Nabélek, s.n. (SAV); Krivan, 12.7.1943, leg. et det. F.
Néabélek (SAV); Velickd Dolina, ca. 1850 m, 8.8.1962, leg
et det. J. Futdk, s.n. (SAV); Felkai volgy [Velicka dolina],
Langer See [Dlhé pleso velické], 18.08.1904, leg. GyOrfly,
160697 (CL), as well as mentioned in Gy&rffy (1909: 50);
Flora Hungarica exsiccata, Cent. VIII., Angiospermae 519,
790. Doronicum stiriacum (Vill.) Dalla Torre, Comit. Szepes
[Spis], montes Magas Tatra [Vysoké Tatry], In glareosis
graniticis ad lacum ,Késmarki Zold-t6¢ [Zelené pleso Kez-
marské|, 1500 m, 26. Jun. 1915, leg. J.B. Kiimmerle et Gy.
Timkd, 8418 (W), 2889 (WU) as well as 424770 (CL); in
alpinis ad lacum Hyncovo [Hincovo] pleso; 1965 m., VIII
1934, leg. J. Smarda, 3039 (WU) as well as 440948 (CL); bei
den 5 Seen [Pat Spisskych plies] im Kohlbachtal [Studena
dolina], Tatra Stidseite, Aug. 1910, 2726, J. Nevole (WU);
In valle alpina “Kis-Tarpatak” [Mald Studena dolina] Tatrae
Magnae loco “Ottd” [Pt spisskych plies] dicto, 29.08.1908,
L. de Thaisz, 93072 (CL); opp. Stary Smokovec: in vicini-
tate casae “Brnéalova chata”, 8.7.1991, leg. V. Zila, 217934
(LI); In valle Mlynica [Mlynicka dolina], alt. 1350-1700 m,
17 Jun [1]928, leg. prof. dr. Al. Borza, 157163 (CL); Mlyn-
ickd dolina, Furkotskd dolina, 7. 8. [19]99, leg. et det.: R.
Letz, s.n. (SAV);

Mlynicka dolina: various localities (Krajina 1933)
Temnosmreéinska dolina: various localities (Hada¢ 1956)
Belianske Tatry (Bela Tatras; Slovakia)

Bujaéi vrch (1947 m a.s.l.): Bujaé¢i, 1750 m, 12. VII. 1954,
leg. et det. J. Futdk, s.n. (SAV); in monte Stirnberg [Bujaci
vrch], alt. ca. 1700 m. s.m., 23. VII. 1918, J. Andrasovszky,
395944 (BP)

Hlapy vrch (2061 m a.s.l.): An den Abhéngen des Térichten
Gern [Hlupy vrch] gegen den Kopapass [Kopské sedlo], 24.
VII. 1912, leg. Dr. Korb, det. Vierhapper 1913, 1955/7880
(W). Petrik et al. (2006) also mentioned localities from this
peak: Table 3: relevées 29-31, 34-35. Domin (1926: 100-101)
indicated D. stiriacum (as Aronicum Clusii) for Hlupy vrch,
growing between boulders on quartzitic bedrock.

Zdiarska vidla (2142 m a.s.l.): Petrik et al. (2006): Table 2:
relevée 32, Table 3: relevée 27, Table 4: relevée 10

Havran (2152 m a.s.l.): Petrik et al. (2006): Table 2, relevée
21

Chornohora (Ukrainian Carpathians; Ukraine)
Hoverla (2061 m a.s.l.):

In alp. Hoverla ad Jasina [Yasinia], ca. 2100 m, 21. VIIL
1928, leg. A. Margittai, 484433 (BP)

Pop Ivan, Pip Ivan Chornohirs’kyi (2022 m a.s.l.): In some
maps, this peak is called Chorno Hora only. Popov (1949:
246), Tasenkevich et al. (1989: 1670), Badanina et al. (1994:
41) and Kyak (2009) mentioned D. stiriacum for this peak.

In Tasenkevitch et al. (1989), the only chromosome count
(2n = 120) from the Eastern Carpathians can be found.
Corna Hora, Pop Ivan, 2000 m, 26. VII. 1933, without collec-
tor, s.n. (SAV); Pop Iwan w Czarnej Horze, pod szczytem
na pochylodci skalistej, A. Sleddzinski, 27/8/1875, 178653
(KRAM); Pop Iwan, Cz. Hora, zebral: Dr. H. Zapalowicz,
27/7/1881, 178650 (KRAM).

Rebra, Sebra (2001 m a.s.l.): Badanina et al. (1994: 41) and
Kyak (2009) mentioned D. stiriacum for this peak, growing
there in the alpine zone on rocky slopes.

Czarnohora — Gadzyna [a locality between Rebra and Sh-
pytsy]: na piargach stok pn., wys. & 1675 m, 29. VII. 1934,
lg. A. Srodon, 010884 (KRAM)

Spyci, Shpytsy, Shpycy (1863 m a.s.l.): Kyak (2009)
Brebeneskul (2035 m a.s.l.): Kyak (2009); Czarnohora, Bre-
benieskul, pod szczytem, 8. VIII. 1935, A. Srodon, 010884
(KRAM).

Mundéel, Munchel (1998 m a.s.l.): Kyak (2009)

Hutyn, Hutin, Hutin-Tomnatyk (2018 m a.s.l.): Kyak
(2009)

Muntii Rodnei (Rodna Mountains; Romania)

V{. Pietrosul Rodnei, Vf. Pietrosul Mare (2305 m a.s.l.):
upper part of Iezer glacial cirque, under Pietros Peak
(Rodna Mts), humid rocks, cristalline schist, N slope, 2100
m, 24°38'17.00"E, 47°35'43.30"' N, 26.8.2008, leg. et det. Mi-
hai Pusgcas, stir-PIE1 (WU); Pietrosul Mare, roci cristaline,
Alt. cca. 2000 m, 9.VIII.1986, leg. Gh. Groza, 216525 (LI);
Verfu Pietroszu [Varful Pietrosul], Nordabhang, westlicher
Kessel, Glimmerschiefer, 2300 m, Felsspalten, 5. 8. [19]04,
F. Pax, 174351 (BP); Vrf. Pietrosu [Véarful Pietrosul] bei
Borsa [Borsa], um den Gipfel (2305 m) in feuchten Felss-
palten, 2.VIIL.1909, leg. F. Vierhapper, 9468 (W) as well as
2446 (WU).

Vf. Ineu (2279 m a.s.l.): In alpe Un8kd [Vf. Ineu] supra
pagum Radnaborbereki [Valea Vinului] in herbidis, 20.VIII.
1942, alt. cca. 2100 m, leg. et det. Zoltan Karpati, 395941
(BP); in monte Ineu, in boreali alpium tractu, substratu
gneissico, alt. 6000 ped, Die 20 Jul. 1850, legit. Th. Kotschy,
s.an. (W); Rodnaer Alpen, Kiihhorn [Kuhhorn, Vf. Ineu],
7700 Fuf}, July [1]855, Wolff, 6804 (W); Ineu bei Rodna, ca.
2200 m, feuchte Gesteinsfluren, 31.VII.1909, leg. F. Vier-
happer, 2446 (WU); Transsilvania, distr. Bistrita-N&sgud.
In monte Ineu supra balneas Valea Vinului. alt. cca 1900-
2280 m.s.m., 21. August 1923, leg. dr. Al. Borza, 502217
(CL).

Vf. Cisa (2036 m a.s.l.): In rupestris graminosis ad cacu-
men montis Cisia [Vf. Cisa] propre pagum Radna-Borberek
[Valea Vinului], 22.VII1.1904, leg. Dr. J. Béla Kiimmerle,
174344 (BP).

V{. Buhdiescu (2221 m a.s.l.): Buh&iescu (M-tii Rodnei),
stanci inierbate, 28.07.2001, leg. et det. Mihai Puscas,
659986 (CL).

Vf. Laptelui (2172 m a.s.l.): Mtii Rodna pe Vf. Laptelui,
09.08.1958, leg. A. Nyéarady, 117162 (SIB).

Poarta lui Benes (ca. 1800 m a.s.l.):  Montes Radnenses
Transsilvaniae in rupibus calcareis sub Portam [Poarta lui
Benes, Poarta Corongisului]: inter montes Széka [Saca] et
Kis Korongyis [Corongisul Mic], 14.08.1941, A. Nyéraddy —
Sziics L., 201887 (CL).

Other localities, where D. stiriacum was reported (as. D.
clusii) for the Muntii Rodnei by Coldea (1990: 35, 37, 44, 46,
56, 62, 64) are: Cildarea Bila-Ineu, 1650 m; Vf. Gargailau,
1930-2110 m; Vf. Aniesul Mare, 2050-2100 m; V{. Aniesul
Mic, 2070 m; V. Omul, 2050 m; V{. Momaia, 2000 m; Vf.
Piatra Alba, 1850-2100 m; Vf. Anieg, 2000 m; Vf. Puzdra,
2120 m; Vf. Clailor, 2050 m.
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