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CALOPLACA ULCEROSA, A MARITIME SPECIES IN EUROPE WITH
A REMARKABLE OCCURRENCE IN THE CZECH REPUBLIC
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Abstract. Caloplaca ulcerosgknown as an epiphytic species growing on the batkoad-leaved trees, is
newly recorded from stems of maritime shrubs amdnfishaded limestone rock. In Europe, ninety-five
percent of 90 considered records are within 50 kamfa sea coast, but the species does not shootlaery
geographical tendencies. It is rather regularlyritsted throughout Europe, North Africa and theaNe
East. The distribution pattern @f. ulcerosais, therefore, considered maritime; it may be firet known
example of a maritime distribution of a lichen geallg growing on tree trunks. The remarkable ocence
in the Czech Republic with an abnormal ecologyissuksed. The identity of the specimen is suppdijed
molecular nrITS DNA data.

Specimens calle€Caloplaca ulcerosacollected in the inland of North America are rethtbut not
conspecific withC. ulcerosas. str. Caloplaca viperag considered by Nimis a possible synonym to
C. ulcerosais a blastidiate-isidiate taxon probably conspegiith C. herbidella
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Caloplaca ulcerosaCoppins & P. Jamed ¢loschistaceges an inconspicuous but characteristic
species with thin, grey to white thallus produciogter-like, grayish to pale green soralia
resembling those df. obscurellaKérb.) Th. Fr. In some cases, sterile speciméis. @bscurella
andC. ulcerosaare indistinguishable. However, the latter speisgesasily recognized by orange to
orange-red apothecia similar@ holocarpa(Hoffm. ex Ach.) A. E. Wade.

Until now, this inconspicuous species has been kntwgrow solely on the bark of broad-
leaved trees, e.gUImus Fraxinus Tilia (Arup & Ekman 1991) andAcer pseudoplatanus
(Coppins & James 1979). There are a number of declwom the British Isles including Ireland
(Coppins & James 1979), Italy (Nimis 2003), the hdetands (BLWG Verspreidingsatlas
korstmossen online, http://www.blwg.nl/lichatlasgpain (sub C. holocarpa Giralt 1996;
Boqueras 2000, cf. Llimona & Hladun 2001, Gayalef@08, ) and southern Sweden (Arup &
Ekman 1991). In other countries, records are spdsgium (Van den Broeck et al. 2008),
Denmark (Alstrup & Sgchting 1989, Alstrup et al020Q Sgchting et al. 2007), Estonia (Ekman et
al. 1991), France (Van den Broeck et al. 2009) n@aary (cf. Scholz 2000; Otte & Rétzel 2004),
Greece (Crete; Vondrak et al. 2008), Israel (Nakaya et al. 1996), Morocco (Ravera 2001),
Norway (Holien 1994), Portugal (Santos Silva 1994rvalho et al. 2002), Russia (Otte 2005) and
Ukraine (Crimea; Kondratyuk et al. 1998, Khodoseves 2008). Wetmore (2004b, 2009) and
Lendemer (2008) recorded the species from manyeplat central North America. Wetmore
(2004b) also mentioned one specimen from Australia.

According to our investigations, the species ighieir distributed in Bulgaria, Croatia, the
Czech Republic, Iran, Romania and Turkey and iucon a variety of substrata. In addition to
occurring on the bark of broad-leaved trees, wenkonbthe species growing on stems of steppe
and maritime shrubd4.{moniun) and on shaded limestone rock.

The distribution ofC. ulcerosain Europe, the Near East and North Africa (Figsihyws a strong
tendency to occur close to sea coasts. The spieomdely distributed; it is known from Spain in



2 Bryonora 44 (2009)

the west to the Caspian Sea coast in the eastramdsouthern Scandinavia and Scotland in the
north to northern Africa and lIsrael in the southod¥l of the considered localities (95 % of
90 records) are within 50 km from a sea coast awmdenthan 80 % are within 10 km from
seashores. This pattern may represent the firsiviknexample of a maritime distribution of
a lichen generally growing on tree trunks.

There is, however, an exceptional, peculiar ocoweein the Czech Republic, where the
species grows on shaded calcareous rock. It iobheo known saxicolous records; there is also
one occurrence on shaded limestone on the islan@odand, Sweden. Conspecificity of the
Czech population witlC. ulcerosawas supported by molecular data, ITS nrDNA (Fig. &)
image of the voucher sample is available on our pedpe http://botanika.prf.jcu.cz/lichenology.
The extraordinary ecology of the central Europgagcsnen may be interpreted as an adaptation
of the generally maritime species to inland condi

In North America, C. ulcerosais only known from the inland, in contrast to Hoeo
Nevertheless, ITS sequence of the North Ameri€anulcerosaobtained by UIf Arup (UIf
Arupl017, Kansas) is somewhat similar to sequentdsuropean specimens, but it represents
another species. One unidentified specimen fromAtlrian Alps (Austria, Carinthia, Gailtaler
Alpen, on Sambucuscoll. v.d. Boom 1994; hb. v.d. Boom 15925)rprisingly appears to be
conspecific with the North American sample (Fig. Zhe Austrian specimen differs from
C. ulcerosas.str. by rather convex, never crater-like soralia.
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Fig. 1. The distribution o€aloplaca ulcerosan Europe, northern Africa and the Near East. Wibts,
literature data; black dots, new data.
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Fig. 2. Bayesian consensus phylogeny of the cladedingCaloplaca ulcerosaNode support values are
Bayesian posterior probabilities. The saxicolouscgpen from the Czech Republic (in bold) is placed
within the monophyleti€. ulcerosagroup.
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DNA extraction, amplification, sequencing and phylgenetic analysis

Direct PCR was used for PCR-amplification of thé Iflegions including the 5.8S gene of the
nuclear rDNA following Arup (2006). Primers for ahfigation were ITS1F (Gardes & Bruns
1993) and ITS4 (White et al. 1990). PCR cyclingapaeters follow Ekman (2001%roducts were
cleaned using JETquick PCR purification Spin Kie(med). Both complementary strands were
sequenced with the BigDye Terminator v3.1 Cycleugeging Kit (Applied Biosystems) using
the primers mentioned above, and run on an ABI 8llG@netic Analyzer.

Newly obtained ITS sequences @faloplaca ulcerosa(Tab. 1) were included in the
phylogenetic analysis along with selected sequent&aloplacaspecies downloaded from the
GenBank database to estimate phylogenetic posifiGh ulcerosa Sequences were aligned using
MAFFT 6 (on-line version in the G-INS-i mode; seatéh et al. 2002) and manually cut to
eliminate the unaligned ends; 559 positions wetaimed. Bayesian phylogenetic analysis was
carried out using the program MrBayes 3.1.1 (Rostg&iiHuelsenbeck 2003). The General Time
Reversible substitution model with estimation ofvariant sites and assuming a gamma
distribution with four categories (GTR+I+G) was dsir likelihood calculations. The MCMC
analysis was run for one million generations, wihr chains starting from a random tree and
using the default temperature of 0.2. Every M0@ee was sampled, and the first
100 000 generations were discarded as burn-in.

Specimen Collection data GenBank

Accession No.
C. ulcerosa Turkey. Black Sea coast: Kandira, sand dunes amctalpGU080293
CBFS Jv6912 limestone rocks 6 km E of Cebeci, N41°12'00.35",

E30°19'47.18", on bark dRobinia pseudaccacja
15 Apr. 2007,. Vondrék

C. ulcerosa Iran. Caspian Sea coast: Astara, forested dunesoast closeGU080294
CBFS JV5699 to Havig, N38°11'17.28", E48°53'39.02", on bark®@bpulus

5 May 2007,J. Vondrak
C. ulcerosa Denmark. Bornholm: NW coast of Bornholm, Jons Kajoell GU080295
CBFS Jv4725 bark of Sambucus nigra close to sea shore,

11. Nov. 2006R. S. Larsen & J. Vondrak
C. ulcerosa Czech Republic. Blansky les Uplandesky Krumlov, NovéGU080296
CBFS Jv4309 Dobrkovice, N-exposed rock S of village, near rbativeerC.

Krumlov and Kajov, alt. 496 m, N48°49'01.2", E14°27.0",
on limestone under overhang in shaded and humiditions,
17 Apr. 2006,). Vondréak

C. ulcerosa Russia. Black Sea coast: Novorossiysk, coastalsraukar GU080297
CBFS JVv6913 Dyurso, N44°40'39.73", E37°33'24.68", on bark Bfaxinus

19 May 2007,). Vondrak
C. aff. ulcerosa USA. Kansas GU080298
LD; UlfArup 1017
C. aff. ulcerosa Austria. Carinthia: Gailtaler Alpen, o8ambucus1994,v.d.| GU080299

hb. v.d. Boom 15927 |Boom

Tab. 1. Voucher specimens and GenBank accessioharsrof the ITS sequences used in the phylogenetic
analysis.

Note on the identity ofCaloplaca viperae (Zahlbr.) H. Olivier

Nimis (2003) considered the narfie viperae(holotype: Croatia, Pelje§&@Peninsula [Dalmatien:
Mte. Vipera auf Sabioncello, 25. 5. 1906, Ig. JuBgartner], W!) to be a possible synonym of
C. ulcerosa However, upon appraising the holotype(fviperae it is a very conspicuous lichen
with a pale-grey, blastidiate-isidiate thallus; appraisal agrees with Wetmore (2004a). The
apothecial margins are strongly C+ violet suggestite presence of chlorinated anthraquinones.
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This forgotten species belongs to tbaloplaca ferruginearoup and is probably conspecific with
C. herbidella (Hue) H. Magn. (an image of the type is also to bmund at
http://botanika.prf.jcu.cz/lichenology).

- List of new records (vouchers are deposited in CRBKk&ept for Aptroot 16022 which is in ABL):
Bulgaria. Black Sea coast: Varna, Shabla, around lighthamseape "Nos Shabla", N43°32'22.7”,
E28°36'26.2”, on bark oforus 24 Nov. 2005]. Vondrak 3463Croatia. Istria: Poré, Spadii, at sea
coast, on bark o€arpinus betulus1l Sept. 2009). Vondrak 7255Czech Republic.Blansky les
Upland: Cesky Krumlov, Nové Dobrkovice, N-exposed rock S wllage, near road between
C. Krumlov and Kajov, alt. 496 m, N48°49'01.2", E14°27.0”, on limestone under overhang in
shaded and humid conditions, 17 Apr. 2006Yondrak 4309, 4310ran. Caspian Sea coast: Astara,
forested dunes near coast close to Havigq, N38°1281'7E48°53'39.02", on bark dPopulus 5 May
2007, J. Vondrék 5699Portugal — Azores. S&o Miguel: Ponta Delgada, alt. 20 m, @mus July
1986,Aptroot 16022 Romania. Black Sea coast: Tulcea, Popina Island (Insuldrdpn Razim Lake
(Lacul Razim), NW coast, N44°58'25.04", E28°58'35'50n stems of steppe shrubs, 3 Apr 2007,
J. Vondradk 6627 Russia. Black Sea coast: Gelendzhik, coastal rocks W dhitéa (near Betta),
N44°23'34.06”, E38°19'22.45", on bark oBlimus minor 18 May 2007,J. Vondrak 6419
Novorossiysk, coastal rocks near Dyurso, N44°4(0r39.E37°33'24.68", on bark dfraxinus 19 May
2007,J. Vondrédk 6913Spain (territory of UK). Mediterranean coast: Gibraltar, E coast of perinsu
coastal cliffs, N36°7'2.60", W05°20'31.99", ohimonium in maritime vegetation, 28 Feb. 2008,
J. Vondrak 6281Turkey. Black Sea coast: Kandira, sand duae® km E of Cebeci, N41°12’00.35",
E30°19'47.18”, orRobinia pseudaccacid5 Apr. 2007,). Vondrak 6172, 6915ea of Marmara coast:
Sarkdy, olive plantation W of town, at sea coast, B0 m, N40°37'21.84", E27°08'37.67", cDlea
europea ll Apr. 2007,). Vondrak 6959

Souhrn

Caloplaca ulcerosge drobny liSejnik fipominajici stélkouC. obscurella oba druhy jsou ve
sterilnim stavu v &kterych gipadech nerozliSitelné. S jistotouike bytC. ulcerosaurcena za
piitomnosti oranZzovych aZerveno-oranzovych plodnic. Druh byl dosud znamigy Ristnatych

stromi, vétSinou z kmef starych jasal javom, jilma a lip. My jej no¥ uvadime z kmink

ketika ve stepni aiffmorské vegetaci a z vapencové skaly.

Zpracovali jsme roz&ni druhu v Evrop a gilehlych oblastech Asie a Afriky a ziskali jsme
zajimavy obraz; 95 % z osmdesati sedmi zpracovatoldlit se naléza do 50 km od is&ych
poliezi. Nelze ale vysledovat jiné geografické trendyskyty druhu jsou vice mérpravidelrg
rozptyleny v studovaném uzen@Galoplaca ulcerosdze tedy povaZzovat za druh s maritimnim
rozSienim. Neni vylodeno, Ze takovy typ roz&ni zatim nebyl popsan u liSejhiksidlujicich
pievazig kmeny stron.

Vnitrozemska populace Ceské republice je vyjimi@ma svou ekologii (vyskyt nai@vislé
vapencove skale). Vyskyt na zvlastnim substratuetypicka morfologie mohou fpdstavovat
adaptace pro Zivot ve vnitrozemi. Foto dokladovéhaterialu je dostupné na naSem webu
http//botanika.prf.jcu.cz/lichenology.

Severoamerické by nazyvanéC. ulcerosapravdpodobré nalezi jinému fibuznému druhu,
ktery byl zjiS&n i v evropském vnitrozemi (Obr. 2).

JmeénoCaloplaca viperaeZahlbr. povazované Nimisem za mozné synonymu@ kicerosa
nalezi ve skuiosti odliSnému druhu s blastidiozni az isidiozélk®ou a s C+ fialo¥ reagujicim
okrajem plodnic. Jde pravdodobr o synonymum keCaloplaca herbidellaze skupiny
C. ferruginea

Acknowledgement

Alexander Khodosovtsev, Ester Gaya, Samantha FeeadBrime, Anamarija Partl, Josef Halda and Ulrik
Sgchting helped us with providing some literaturagPieter van den Boom kindly provided his hecdwar
material. Anton Igersheim, curator of W, enabledtausstudy the holotype ofaloplaca viperaeTobi
Spribille kindly provided linguistic correctionsh& paper was written with support from tBeant Agency

of the Academy of Sciences of the Czech RepublidB(k601410701) anthe Grant Agency of the
University of South Bohemia (GAJU 38/2006/P-BF).



6 Bryonora 44 (2009)

Literature

Alstrup V. & Sgchting U. (1989): Checkliste og $&tover Danmarks Laver. — Nordisk Lichenologisk
Forening, Kobenhavn.

Alstrup V., Svane S. & Sgchting U. (2004): Additsoto the lichen flora of Denmark VI. — Graphis $tai
15: 45-52.

Arup U. (2006): A new taxonomy of th@aloplaca citrinagroup in the Nordic countries, except Iceland. —
Lichenologist 38: 1-20.

Arup U. & Ekman S. (1991)Caloplaca ulcerosamew to Sweden. — Graphis Scripta 3: 46—48.

Boqueras M. (2000): Liquens Epifits i Fongs Ligeetds del Sud de Catalunya: Flora i Comunitats —
Institut d'Estudis Catalans, Barcelona.

Carvalho P., Figueira R., Jones M., Sérgio C. &-Sim M. (2002): Biodiversidade da vegetacao epditi
liquénica no litoral alentejano. Area de SinesoftiRyjaliae Acta Biologica 20: 225-248.

Coppins B. J. & James P. W. (1979): New or inténgdBritish lichens IV. — Lichenologist 11: 139-179

Ekman S. (2001): Molecular phylogeny of tBacidiaceae(Lecanorales lichenized Ascomycota —
Mycological Research 105: 783-797.

Ekman S., Froberg L., Karnefelt I., Sundin R. & Ti& (1991): New or interesting lichens from Estonrt
Folia Cryptogamica Estonica 28: 5-25.

Gardes M. & Bruns T. D. (1993): ITS primers withhanced specificity for basidiomycetes. Application
for the identification of mycorrhizae and rust. -elecular Ecology 2: 113-118.

Gaya E., Navarro-Rosinés P., Llimona X., Hladun&N.utzoni F. (2008): Phylogenetic reassessment of
the Teloschistaceadichen-formingAscomycotal ecanoromycet@s— Mycological Research 112: 528—
546.

Giralt M. (1996): Liquens Epifits i Contaminacié ndasférica a la Plan i les Serralades Litorals
Tarragonines — Institut d'Estudis Catalans, Sedei@iencies Bioldgiques, Barcelona.

Holien H. (1994): Additions to the Norwegian flavlichens and lichenicolous fungi. — Graphis Sexif:
39-43.

Jacobsen P. (1997): Die Flechten Schleswig-HolsteiRote Liste. — Landesamt fir Natur und Umwedt de
Landes Schleswig-Holstein, Hamburg.

Katoh K., Kuma K., Toh H. & Miyata T. (2002): MAFET novel method for rapid multiple sequence
alignment based on fast Fourier transform. — Nodgids Research 30: 3059-3066.

Khodosovtseva Y. A. (2008): [The lichens of NikgsBotanical garden and its bioindicator quality]. —
Chornomorski Botanical Journal 4: 114-122. [in Whkian]

Kondratyuk S. Y., Khodosovtsev A. Y. & Zelenko S. [@998): The Second Checklist of Lichen Forming,
Lichenicolous and Allied Fungi of Ukraine. — M. Kholodny Institute of Botany, Kiev.

Lendemer J. C. (2008): Lichens of Eastern North AraeExsiccati, Fascicle VI, Nos. 251-300. —
Opuscula Philolichenum 5: 97-106.

Llimona X. & Hladun N. L. (2001): Checklist of thiichens and lichenicolous fungi of the lberian
Peninsula and Balearic Islands. — Bocconea 14:1-58

Navrotskaya |. L., Kondratyuk S. Y., Wasser S. Revo E. & Zelenko S. D. (1996): Lichens and
lichenicolous fungi new for Israel and other coig#r— Israel Journal of Plant Sciences 44: 181-196

Nimis P. L. (2003): Checklist of the Lichens oflyt8.0. — Trieste: University of Trieste, Dept. Biblogy,
IN3.0/2(http://dbiodbs.univ.trieste.it/). [last itiseb. 2009].

Otte V. (2005): [Notes on the lichen flora of théa@&k sea coast of Russia]. — Novitates Systematicae
Plantarum non Vascularium 39: 219-224. [in Russian]

Otte V. & Ratzel S. (2004): Kommentiertes Verzeishder Flechten und flechtenbewohnenden Pilze
Brandenburgs, Deutschland — zweite Fassung. — Bdgiglgertorium 115 (1-2): 134-154.

Ravera S. (2001): Contribution to Mediterraneahdit flora. New or interesting epiphytic speciesriro
Morocco. — Flora Mediterranea 11: 295-302.

Ronquist F. & Huelsenbeck J. P. (2003): MrBAYESEBayesian phylogenetic inference under mixed
models. — Bioinformatics 19: 1572-1574.

Santos Silva C. (1994): O géne@aloplacaTh. Fr. em Portugal continental. Especies novagpao
conhecidas. — Studia Botanica 13: 109-114.

Scholz P. (2000): Katalog der Flechten und fledevohnenden Pilze Deutschlands. — Schriftenreihe fu
Vegetationskunde 31: 1-298.

Sgchting U., Alstrup V., Kocourkovéa J., Vondrék&JLarsen R. S. (2007): Additions to the lichen and
lichenicolous flora of Denmark VII. — Graphis S¢ad9: 40-64.

Van den Broeck D., Jordaens D., Sparrius L., Spié Aptroot A. (2008): Nieuwe lichenen en licheale
fungi uit Vlaanderen. — Dumortiera 95: 8-14.



Bryonora 44 (2009) 7

Van den Broeck D., Aptroot A., Jordaens D. & Siief2009): Korstmossen in de Boulonnais (Frankkrijk
Pas-de-Calais). — Buxbaumiella 84: in press.

Vondrak J., Guttova A. & Mayrhofer H. (2008): A ther contribution to the knowledge of lichen-forigin
and lichenicolous fungi in Crete. — Herzogia 2154124.

Wetmore C. M. (2004a): The isidiate, corticolougaps ofCaloplacain North and Central America. —
The Bryologist 107: 284—-292.

Wetmore C. M. (2004b): The sorediate, corticolopscies ofCaloplacain North and Central America. —
The Bryologist 107: 505-520.

Wetmore C. M. (2009): New species @faloplaca (Teloschistacegefrom North America. — The
Bryologist 112: 379-386.

White T. J., Bruns T. D., Lee S. & Taylor J. (199@mplification and direct sequencing of fungal
ribosomal DNA genes for phylogenies. — In: Innis M, Gelfand D. H., Sninsky J. J. & White T. J.
(eds), PCR Protocols: a Guide to Methods and Agptias, p. 315-322, Academic Press, San Diego.



