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Abstract: Cetraria islandica is a rare lichen species with 20 known localities in Hungary. It became
legally protected in Hungary in 2013. However, its distribution, habitat preferences and population
dynamical conditions are insufficiently known and the species is still regarded as rare. The species
is discussed on the basis of its Hungarian representatives and the so far revealed localities are pre-
sented on an updated distribution map.
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INTRODUCTION

Cetraria islandica (L.) Ach. (Parmeliaceae, Lecanorales, Ascomycota) is a
cosmopolitan, extremely successful, morphologically very variable, fruticose, ter-
ricolous lichen species (Fig. 1). In Europe it is primarily distributed in the conif-
erous zone, in arctic-alpine, boreal-montane habitats; and also occurs in various
secondary habitats, ranging from acid heathlands to calcareous rocky grasslands
(KARNEFELT 1979, Nimi1s and MARTELLOS 2004). It forms continuous, dense,
dark brown carpet on the soil, or scattered smaller patches growing together with
terricolous bryophytes and lichens.

Cetraria islandica (the Iceland Moss) was extensively used as a drug in folk
medicine against lung diseases, catarrh and diabetes in older times in Hungary
and it is used even today in some other countries (SCHOLZ 2004). This species is
also popular in cosmetic industry, e.g. as a component of skin care creams. Its me-
dicinal usage was concerned and cited several times in most Hungarian medici-
nal plant literature as well: AUGUSTIN et al. 1948, DIETL 1854, D16SZEGI 1813,
GALLE 1975, HALMAI and NOVAK 1963, PETRI 1991, RACZ et al. 1984, RAPS-
TI and ROMVARY 1977, RETHY 2004, VARADY 1982, VARROS 1926, 1941, 1991,
VERZARNE-PETRI 1979, 1982, VERZARNE-PETRI et al. 1984, 1989). It was also
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included and recommended as a drug (called Lichen islandicus) in the first five
editions of the official Hungarian Medicine Catalogue (Ph.Hg. 1871, 1888, 1909,
1933, 1954, M1k6 1936). It was omitted in two subsequent editions (Ph.Hg. 1967,
1986) probably because of its diminishing importance. Recently, it became again
fashionable, and the drug was included in the latest edition (Ph.Hg. 2003-2006).
However, neither these publications nor other literature (ANONYMOUS 1981,
BALOGH 1837, BOROS 1940, GALLE 1959, SARKANY and SZALAI 1966) provide
information on the circumstances, localities, quantity or frequency of collecting
(Fig. 2) or the former collecting sites in Hungary.

The oldest Hungarian Cetraria islandica specimens, deposited in the lichen
herbarium of the Hungarian Natural History Museum (BP), originate from the
19th century from the Résely’s collection. One of them (collected from the Ba-
kony Mts) dates back to 1861 (Fig. 3), the other one (collected from the Sopron
Mts) has no date indication (Fig. 4). These specimens, however, were not cited by
F. Hazslinszky in his account of the lichen flora (HAZSLINSZKY 1884).

A remarkable locality was discovered by F. Fériss in the Buda Mts (Nagy-
Kopasz Hill) at the beginning of the last century (1912). This locality was over-
exploited by Gy. Timkd, who issued the specimens in the famous Flora Hungarica

Fig. 1. General terricolous habit of Cetraria islandica.
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Exsiccata (Fig. 5). Later F. Fériss found two additional localities in 1914 (Pilis—
Visegrad Mts) and 1939 (Bukk Mts), and A. Boros, the famous Hungarian
bryologist, spotted three more (Pilis—Visegrdd Mts (2), Transdanubian Hills).
Unfortunately, no voucher specimens were found for literature records from the
coenological relevé of G. Vida from West Hungary (JAKUcCs 1965), and from two
localities in the Matra Mts (K1sZELYNE-VAMOSI 1983).

Based on the above records Cetraria islandica was assumed as an existing,
but a strongly vanishing species in the Hungarian lichen biota (VERSEGHY 1994).

Recent localities were discovered in western Hungary in 1983 by T. Kiss
and G. Facsar; in the Vendvidék region in 1994 (LOkOs and FARKAS 1998); in
the Aggtelek National Park between 1994 and 1999 (L6x6s 2009); and in the
Bakony Mts in 2010 and 2013 by M. Sinigla.

Considering the new occurrences Cetraria islandica was evaluated as endan-
gered in the red list of the Hungarian lichen-forming fungi (L6x6s and T6TH 1997).

The aim of this study is to present a current Hungarian distribution map
of Cetraria islandica based on the revision of all available historical and recently
found specimens, and to summarise all relevant information for later nature con-
servational purposes.
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GYOGYNOVENYEK GYOJTEMENYE MEDICINALIUM
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Fig. 2. Commercial Cetraria islandica specimen for medicinal purpose.
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Cetraria islandica (L.) Ach.
ssp. islandica
Det. Ingvar Kirnefelt 1977

Fig. 3. Historical Cetraria islandica specimen collected by M. Résely in the Bakony Mts (Hungary)
in 1861 (“in collibus prope Palotam Cottus Veszprem”).

Cetraria islandica (L.) Ach.
ssp. islandica
Det. Ingver Kiinefelt 1977

Fig. 4. Historical Cetraria islandica specimen collected by M. Résely in the Sopron Mts (Hungary)
in the second half of the 19th century (“Sopronii in montibus arborea”).
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MATERIAL AND METHODS

Herbarjum specimens were studied from the following Hungarian herbaria: BP,
EGR, SZE, SZO. Collections made after 2005 have been deposited in herbaria BP and
BTM. Herbarium acronyms follow the Index Herbariorum online (THIERS 2015)
with the exceptions of BTM (Bakony Natural History Museum of the Hungarian
Natural History Museum, Zirc), and SZO (Savaria Museum, Szombathely).

Chemical substances (fumarprotocetraric and lichesterinic acid ) were checked
with PD spot tests and HPTLC analysis in solvent system C (ARUP et al. 1993).

The distribution map was constructed using the computer program for geo-
graphical information system, QGIS 2.6 (Brighton, 2014), where grid cells of 5
km x 6 km follow the Central European mapping system (cf. NIKLFELD 1971).
Locality data recorded after 2005 have been measured by Garmin Etrex Vista C
GPS (WGS 84).

RESULTS AND DISCUSSION

Altogether 22 herbarium specimens and 6 records from the literature or field
have been accumulated from 20 localities (16 grid cells in Fig. 6) (Appendix 1).

SECTIO BOTANICA MUSEI NATiONALIS HUNGARICI.
BUDAPEST.
Flora Hungarica exsjccata.

Cent. IIT. Lichenes 26.

216. Cetraria islandica (L.) Ach.
(sect. Eucetraria)
Meth, Lich. (1803) p. 293; E. Fries Lichgr. Europ. Reform. (1831)

p. 36; Schaer. Enum. Critic. Lich. Europ, (1850) p. 15, t. IL . 2;
{ ich. Germ. (1855) p. 44. — Nyl. Syn, Lich. (1858) p.

ries Lichgr. Scand. (1871—1874) p. 98; Hazsl. Magy
-F1. (1884) p. 48; Syd. Flecht. Deulschl. (1887) p. 34;
h. de France IIL. (1907) p. 426; Jata in Flora Ttalic.
(,ryptog Fasc. II. (1909) p. 174.

Lichenislandicus L. Spec. Plant. (1753) p. 1145. —
Lichenoides islandicum Hoffm. Plant. Lich. I. (1780)

p. 41. t. IX. f. 1. — Lobaria islandica Hoffm. Deutschl.
Fl. II. (1795) p. 143. — Physcia islandica Michaux
Flora Bor.-Americ. (1803) p. 236. — Cetraria platyna

Ach. Syn. Meth. Lich. (1814) p. 229. — Parmelia islan-
dica Wallr. Comp. Flor. Germ. (1831) p. 524.

In querceti herbidis muscosis montis ,Nagykopaszhegy™
prope pagum Nagykovdesi, comit. Pest. Altit. ca. 400 m. Mens.

Apr. 1912.
leg. G. Timko.

Fig. 5. Cetraria islandica specimen from the Buda Mts (Hungary) issued in the Flora Hungarica
Exsiccata.
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Old localities discovered before 1975, incl. Bakony Mts (near Varpalota), Buda
Mts, Bikk, Készeg Mts, Pilis—Visegrad Mts, Sopron Mts, Bels6-Somogy, and
Vasi-Hegyhdt have been revisited several times without any success. More recent
collecting sites (Bakony Mts (Odoérogd) — 2006; Méatra Mts — 1983, Vasi-Hegy-
hét — 1983) have also been checked, but the exact sampling locations could not
be found (“?” in Fig. 6). According to our observations the population in the Bor-
zs6ny Mts seems to be decreasing during the last decade. No information is avail-
able on the current condition of the population in the Aggtelek National Park
and in the Vendvidék region. The population, recently discovered in a very dis-
turbed (grazed by sheep) habitat in the Bakony Mts (Talidnd6régd) is also rather
small consisting of trampled and more or less damaged individuals. Therefore,
considering the rarity of this species in Hungary it was proposed for protection
by law in 2003, but due to some commercial rules it became legally protected
finally in 2013 (MK 2013).

In Hungary C. islandica occupies predominantly open habitats, mostly rocky
grasslands (acid or calcareous) at low elevation (between 160 and 700 m a.s.l.).
The occurrence of this species is rather sporadic and unstable; and bigger, con-
tinuous carpets are not known in the country. Since the Hungarian localities are
very different from the usual primary habitats of the species (i.e. arctic-alpine,
boreal-montane coniferous zone), they are considered as secondary habitats.

@ before 1975
@ after 1975

Fig. 6. Hungarian distribution of Cetraria islandica.
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In his monograph on the brown fruticose Cetraria species KARNEFELT
(1979) pointed out that in secondary habitats the metabolism, sexual reproduc-
tion and morphological development of Cetraria islandica are often influenced
by environmental stress. For example several populations growing in second-
ary habitats were found to be deficient in fumarprotocetraric acid. However, all
Hungarian specimens contained fumarprotocetraric acid.

The origin of the Hungarian populations is unknown (glacial relict or not),
but further molecular genetic or phylogeographical studies might give more sat-
isfactory explanations. The question remains open.

However, we suppose that this species will disappear from Hungary due
to climate changes (global warming), judging from the tendencies shown in its
former localities. It should be a great challenge for the nature conservation au-
thorities to check the populations regularly to ensure a more effective protection
and maintenance of this species.
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Osszefoglalé: Az izlandi zuzmé (Cetraria islandica) 2013-ban kapott térvényes oltalmat Ma-
gyarorszagon. Mintegy 20 régi és Gjabb leléhelye ismert, ritkasdga miatt a magyarorszagi zuzmé
voros listdban veszélyeztetett statust kapott. Szakirodalmi és herbéariumi forrdsok alapjan elké-
szitettiik az izlandi zuzmé aktudlis magyarorszagi elterjedési térképét, a régi lel6helyek felkeresé-
sével megprobéltunk tovabbi informacidkat gyljteni még létezé populdcidinak allapotardl a ter-
mészetvédelem szamara.
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Appendix 1. List of localities

Data of the herbarium specimens are given with the original texts of the labels followed by
herbarium acronyms and reference numbers in brackets. Literature references are in square brackets
usually at the end of the records. Observations without voucher specimens are indicated with “Obs.:”.

Aggtelek National Park: Aggtelek: Szar-hegy Ny-i oldalan, Béke-barlanghoz vezeté 1t
mentén. Alt.: ca. 350 m s. m. Leg.: Téth, E. (20.03.1994) (BP) [LOKOs 2009]. — Aggtelek: Ravasz-
lyuk viznyeld melletti toborben. Alt. ca. 350 m s. m. Leg.: Téth, E. (08.04.1994) (BP) [LOKOS
2009]. - Aggtelek: Haragistya, a hatar melletti toborben a 19-es hatarkar6nal. Leg.: L6kés, L.
(21.04.1999) (BP) [LOKOS 2009]. — Josvafd: Fert8s-tetd, tobor szélén. Leg.: L8kos, L. (23.04.1999)
(BP) [LO6KOS 2009]. — Varbéc: Borhaz-tetd, TV-torony kérnyékén. Leg.: L8kos, L., Somlyay, L. and
Téth, E. (11.06.1998) (BP) [L&KSs 2009].
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Bakony Mts: in collibus prope Palotam Cottus Veszprém. Leg.: Résely, M.(?) (1861) (BP
24729). — Nyirad és Zalahaldp kozétt, az Odérégdi katonai 16tér teriiletén. Leg.: Léth, H., 2006.
(BP). — Comit. Veszprém, ad terram, in graminosis siccis montis “Baksa-hegy”, prope pag. Taliin-
dorogd. Lat.: 46° 59° 07.68” N; Long.: 17° 34 59.02” E; Alt. cca. 260 m. s. m. Leg.: Sinigla M., 05.06.2013
(BTM 000681). — Comit. Veszprém, ad terram, in graminosis siccis montis “Baksa-hegy”, prope pag.
Talidandorogd. Lat.: 46° 597 07.66” N; Long.: 17° 35’ 02.80” E; Alt. cca. 172 m. s. m. Leg.: Sinigla M., 14.
11.2013 (BTM 000682).

Borzsony Mts: Borzsony hg.: Ménna hegy, sziklds gerincen. Leg.: Moldvai, R. (09.10.1960)
(BP 33574) (rev. Kirnefelt 1977) [VERSEGHY 1994]. — Di6sjené: Nagy-Mana E-i oldalan, a piros
turistajel mentén, c2 460-500 m s. m. Leg.: Farkas, E., L6kés, L. and Hajnal, H. (14.07.1994) (BP);
the same locality. Lat.: 47° 58’ 35.52” N; Long.: 18° 58’ 11.16” E; Alt.: 475 m a.s.l. Leg.: L6kés, L.
(29.07.2002) (BP); the same locality. Lat.: 47° 58 32.98” N; Long.: 18°58° 12.78” E; Alt.: 495 m a.s.l.
Obs.: Farkas, E., L6kos, L., Molnar, K. (07.05.2011).

Buda Mits: In querceti herbidis muscosis montis “Nagykopaszhegy” prope pagum Nagyko-
vacsi, comit. Pest. Altit. ca. 400 m. Leg.: Timkd, Gy. (04.1912) (BP 45160, BP 72545, BP 84575) (rev.
Karnefelt 1977) [FHE 1914, KARNEFELT 1979, VERSEGHY 1994]. — In querceti herbidis muscosis
montis “Nagykopaszhegy” prope pagum Nagykovacsi, comit. Pest. Altit. ca. 400 m. Leg.: Timk,
Gy. (04.1912) (BP 77736 as f. angustata (Hepp)) (rev. Karnefelt 1977) [FHE 1914, VERSEGHY 1994].
— Ad terram calcaream inter herbas et muscos montis “Nagykopaszhegy” prope pagum Nagyko-
vacsi, comit. Pest. Alt. ca. 400-450 m. s. m. Leg.: Timkd, Gy. (28.04.1912) (BP 24856 as f. angustata)
[TiMK6 1925, VERSEGHY 1994]. — F6ldon mohas, fiives helyen Megalodus mészkébdl 4116 hegyen,
tolgyerdd nyilasdban. Nagykopaszhegy ca 400-450 m. Nagykovacsi mel., Pest vm. Leg.: Kiimmerle,
J., Szurék, J., Timko, Gy., Fériss, F. (28.04.1912) (BP 24691 as f. angustata) (rev. Karnefelt 1977)
[VERSEGHY 1994]. — Kopér f6ldon a Kopasztetd oldaldban (a vaduton) Nagykovécsi mellett, ca.
400 m. magasban. Leg.: Foriss, F. (27.04.1912) (BP 95535) [VERSEGHY 1994].

Biikk Mts: Com. Borsod. Montium Biikk: Omassa, in monte Magaské 656. Substr.: truncos ve-
tustos Quercus. Alt.: 650 m. s. m. Leg.: Foriss, F. 19674 (16.04.1939) (BP 55460 as var. erinacea Schaer.).

Kdszeg Mts: Cak-Voros kereszt, mészkeriil§ tolgyesben. Obs.: Vida, G. (1959, tab. in Jakucs
1965) [Jakucs 1965, LOKOs et al. 1997].

Miétra Mts: Métrafiired: Csurgé-patak-volgy északi oldalon, 450 m. Leg.: Kiszelyné-Vamosi,
A. (EGR?) [K1sZELYNE-VAMOSI 1983, VERSEGHY 1994]. — Métrafiired: Pipis-hegy, 300 m. Leg.:
Kiszelyné-Vamosi, A. (EGR?) [KISZELYNE-VAMOSI 1983, VERSEGHY 1994].

Pilis-Visegrad Mts: Kéves f6ldon fii k6zott. Dobogdkd ca 700 m. Hutaszentlélek mel., Pest
vm. Leg.: Kiimmerle, J., Timké, Gy., Fériss, F. (15.08.1914) (BP 24855 as f. angustata) [ TIMKO
1925 as var. crispa, VERSEGHY 1994]. — Comit. Pest. (in limite Com. Esztergom). Pilisszentkereszt,
a Dobogéké cserjés hegyirétjén, a kétbiikkfanyergi it mellett, a Hoffmann forrasi ut elagazasanal,
Dicranum Miiblenbeckii alkotta mohagyepben. Leg.: Boros, A. (12.05.1918) (EGR). — Comit. Esz-
tergom. In pratis montanis montis Dobogdké supra pagum Démos, versus “Kétbiikkfanyereg” Alt.
ca. 700 m. sm. Leg.: Boros, A. (30.09.1919) (BP 45165) (rev. Kirnefelt 1977) [VERSEGHY 1994].

Transdanubian Hills (Bels6-Somogy): Comit. Somogy. In arenosis inter pag. Nagybajom et
Kutas. Alt. 160 m. s. m. Leg.: Boros, A. (01.07.1923) (BP 24684 as f. vulgaris) (rev. Karnefelt 1977)
[Boros 1925].

Sopron Mts: Sopronii in montibus in terra. Leg.: Résely, M. (without date) (BP 24739) (rev.
Karnefelt 1977) [VERSEGHY 1994].

Vasi-Hegyhat: Ostffyasszonyfa mellett, autéit kozelében, talajon, gyepben. Leg.: Kiss, T.,
Facsar, G. (24.08.1983) (SZO 95, SZO 96, SZO 262).

Vendvidék: Szakonyfalu: Szakonyi-erd8, Agnes-forras kornyékén, nyiladék csarabos talajan.
Leg.: Farkas, E., L6k6s, L. and Tibell, L. (08.04.1994). (BP) [L6xOs and FARKAS 1998].
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