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Introduction

The genus Xanthoria (Teloschistaceae) comprised approximately 50 species before the molecular era
(Karnefelt 1989). Since then, the number of recognized species has increased, while the genus has
been divided into several segregates, which resulted in 13 species belonging to Xanthoria sensu stricto
(Kondratyuk et al. 2022). The rapid development of systematics has made many sequences in GenBank
difficult to interpret. For example, more than 350 ITS-sequences attributed to the well-known species
Xanthoria parietina often represent different species within the three genera Xanthoria, Rusavskia, and
Massjukiella. Few species of Xanthoria were reported from the south-western Baltic Sea—Kattegat area
prior to our study, as lichens of this genus were largely neglected in collecting efforts.

Materials and Methods

More than 3,500 samples of the lichen genus Xanthoria s.|. were collected from 135 localities in the
south-western Baltic Sea—Kattegat area between 2022 and 2025 (Figs 1-2). A method for collecting
epilithic lichen thalli without damaging the substrate was developed, using water-spray pretreatment. For
each specimen, at least 50 ascospores outside the asci were measured. |In total, 177 specimens from
our collection were selected for phylogenetic analyses, always using nrlITS sequences and occasionally
MtSSU sequences.

Results and Discussion

The phylogenetic tree of Xanthoria s.str. reveals 24 clades that may correspond to species, all of which
occur in the studied area. Six of these clades are already described as species, namely X. calcicola
Oxner, X. coomae S.Y. Kondr. & Karnefelt, X. ectaneoides (Nyl.) Zahlbr., X. pedersenii S.Y. Kondr.,
Karnefelt & A. Thell, X. pylyporlykii S.Y. Kondr., Karnefelt & A. Thell and X. wennergrenii S.Y. Kondr.,
Karnefelt & A. Thell.

Rusavskia drevlyanica S.Y. Kondr. & O.0O. Orlov and Xanthoria coomae are confirmed from the
studied area for the first time. A close relationship between Rusavskia drevlyanica and Zeroviella
esfahanensis S.Y. Kondr., Zarei-Darki & Hur is revealed (Fig. 3).

Molecular data for specimens of Xanthoria ectaneoides, identical to Nylander’s type specimen, are
presented in this study. According to our results, this species is positioned in a separate subclade and is
therefore not synonymous with X. aureola in the Xanthoria calcicola subclade (Fig. 4), as previously
believed (Kondratyuk et al. 2024).

Fig. 2. Rusavskia drevlyanica, Horby — new to Sweden.

100— EU639641 Martinjahnsia resendei SPAIN
100 AF101283 Martinjahnsia resendei SPAIN BCC-Lich 13175
——— AF101285 Martinjahnsia resendei SPAIN BCC-Lich 13259
2l[ AM292856 Rusavskia elegans isolate L398t1(126.14)
JQO074212 Rusavskia elegans isolate USE594

—— AM408417 Rusavskia elegans isolate 907(126.9)
100 OQ249823 Rusavskia sorediata isolate AM32
1 MK811744 Rusavskia sorediata voucher O-L-196353

0— EU681335 Xanthoria sorediata isolate FNM-046

KU056845 Rusavskia dasanensis voucher KW-L SK653
65— KU056846 Rusavskia dasanensis voucher KoLRI 010711 SK702
ORO030381 Rusavskia dasanensis isolate DR-159
100— KUQ056850 Zeroviella esfahanensis voucher KW-L SK502
KU056849 Zeroviella esfahanensis voucher KW-L SK501
SK41 Rusavskia drevlyanica UKRAINE isolectotype
SK42 Rusavskia drevlyanica UKRAINE isolectotype
90— D81 Rusavskia drevlyanica Horby SWEDEN
SK43 reverse Rusavskia drevlyanica UKRAINE isolectotype
97— MN796123 Zeroviella laxa voucher LAH 35905
81 KU056854 Zeroviella laxa voucher KoLRI 011881 SK753
KU056856 Zeroviella mandschurica voucher KoLRI 010711 SK703
100— KU056855 Zeroviella mandschurica voucher KoLRI 010705 SK698
KU056860 Zeroviella ussurica voucher KoLRI 019924 SKD08
1— KU056848 Zeroviella coreana voucher KoLRI 022689 SKD06
8— EU681331 Zeroviella papillifera isolate FNM-018
EUG681330 Zeroviella papillifera isolate FNM-204

9L Zeroviella digitata isolate FNM-191
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Fig. 1. One of the 135 localities: the cemetery wall at Vasby Church, Kullen Peninsula, north-
western Scania, hosting several species of the genus Xanthoria. Species of Xanthoria usually
exhibit a yellow-orange colour, in contrast to the deep orange characteristic of Rusavskia species
(see Fig. 2).

Fig. 3. Consensus MP tree based on nrITS sequences of
the members of the genera Rusavskia and Zeroviella,
showing the systematic position of R. drevlyanica forming a
well-supported clade with Z. esfahanensis.

Conclusion

The studied area is undoubtedly a hotspot for the genus Xanthoria s.l., and the number of species is
considerably higher than expected.
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calcicola (22)

- aff. pedersenii (2)

08

— pedersenii (6)

aff. sp. 3 (3)

- sp. 1 aah (10)

88

LD-M84 Xanthoria aff. wennegrenii DENMARK Gorlose

D73 Xanthoria aff. wennegrenii SWEDEN Krapperup
LD-M62 Xanthoria aff. wennegrenii SWEDEN Bromma
LD-M85 Xanthoria aff. wennegrenii DENMARK Fanefjord
aff. aureola (6)

AM292821 Xanthoria aff. ectaneoides*** FRANCE Bretagne
AJ320149 Xanthoria aff. ectaneoides*** FRANCE Brittany Scherrer Honegger 2003
AJ320131 Xanthoria aff. ectaneoides*** FRANCE Brittany Scherrer Honegger 2003
AJ320135 Xanthoria aff. ectaneoides*** UK Cornwall Scherrer Honegger 2003
AM408403 Xanthoria aff. ectaneoides*** FRANCE Bretagne

JQ301690 Xanthoria aureola SWEDEN Gaya et al. 2012

aff. wennergrenii

l EU681299 Xanthoria aff. ectaneoides*** UK FNM-087 Fedorenko et al. 2009
~ D23 Xanthoria aff. sp. 5 SWEDEN Vasby

84

D13 Xanthoria aff. sp. 5 SWEDEN Vasby
D15 Xanthoria aff. sp. 5 SWEDEN Vasby
D10 Xanthoria aff. sp. 5 SWEDEN Vasby
D14 Xanthoria aff. sp. 5 SWEDEN Vasby
D24 Xanthoria aff. sp. 5 SWEDEN Vasby
D11 Xanthoria aff. sp. 5 SWEDEN Vasby
D18 Xanthoria aff. sp. 5 SWEDEN Vasby
D84 Xanthoria aff. sp. 5 SWEDEN Krapperup
DS Xanthoria sp. 5 SWEDEN Arild

SK19 Xanthoria sp. 5 GERMANY Rugen
SKS5 Xanthoria sp. 5 DENAMRK Svaneke
C1 Xanthoria sp. 5 SWEDEN Marstrandson
D1 Xanthoria sp. 5 SWEDEN Arild

D2 Xanthoria sp. 5 SWEDEN Arild

D4 Xanthoria sp. 5§ SWEDEN Arild

D3 Xanthoria sp. 5§ SWEDEN Arild

aff. sp. 5

~ wennergrenii (8)

96
80

— D75 Xanthoria aff. sp. 2 SWEDEN Krapperup

79| |

76
78

98 |
' AM697865 Xanthoria calcicola voucher R.Honegger(Z+ZT)460t1 France

- AM697867 Xanthoria ectaneoides voucher R.Honegger(Z+ZT)45t1 Spain

7

- aff. wennergrenii (5)

D17 Xanthoria aff. sp. 2 SWEDEN Vasby

SK34 Xanthoria aff. sp. 2 GERMANY Langenhorn
D85 Xanthoria aff. sp. 2 SWEDEN Krapperup
D16 Xanthoria aff. sp. 2 SWEDEN Vasby

D12 Xanthoria aff. sp. 2 SWEDEN Vasby

aff. sp. 2

D79 Xanthoria sp. 2 SWEDEN Krapperup
D25 Xanthoria sp. 2 SWEDEN Vasby

SK57 Xanthoria sp. 2 DENMARK Svaneke
SK31 Xanthoria sp. 2 GERMANY Ziesendorf
SK20 Xanthoria sp. 2 SWEDEN Ahus

SK4 Xanthoria sp. 2 DENMARK Svaneke
SK32 Xanthoria sp. 2 GERMANY Ziesendorf
SK27 Xanthoria sp. 2 DENMARK Svaneke
SK33 Xanthoria sp. 2 GERMANY Langenhorn
AM697854 Xanthoria parietina voucher R.Honegger(Z+ZT)282t2 Spain
AM697866 Xanthoria ectaneoides voucher R.Honegger(Z+ZT)460t2 France

sp. 2

C43 Xanthoria aff. aureola GERMANY Rugen
D8 Xanthoria aff. aureola SWEDEN Vasby

D76 Xanthoria aff. aureola SWEDEN Krapperup
sp. 4 hun (7)

aff. aureola

= AJ292822 Xanthoria cf mediterranea*** TUNISIA Karthago

— AJ320134 Xanthoria cf mediterranea*** Italy Sicily
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published names
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75!
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MZ196457 Xanthoria tendraensis UKRAINE Kherson oblast

MZ196456 Xanthoria tendraensis UKRAINE Kherson oblast

MZ303030 Xanthoria tendraensis UKRAINE Kherson oblast

AJ320142 Xanthoria steineri** CYPRUS Paphos Scherrer Honegger 2003
M12 Xanthoria ibizaensis SPAIN Balearic Islands holotype 1

M12 Xanthoria ibizaensis SPAIN Balearic Islands holotype 2

AM697817 Xanthoria monofoliosa South Africa*

EU681294 Xanthoria monofoliosa SOUTH AFRICA Fedorenko et al. 2009
D57 Xanthoria aff. polessica SWEDEN Brunnby
D56 Xanthoria aff. polessica SWEDEN Brunnby
D34 Xanthoria aff. polessica SWEDEN Vasby
D49 Xanthoria aff. polessica SWEDEN Brunnby
D50 Xanthoria aff. polessica SWEDEN Brunnby
D41 Xanthoria aff. polessica SWEDEN Brunnby
D28 Xanthoria aff. polessica SWEDEN Vasby

aff. polessica

~ SK7 Xanthoria aff. polessica DENMARK Svaneke
— D72 Xanthoria aff. polessica SWEDEN Krapperup

80
86

99

D54 Xanthoria aff. polessica SWEDEN Brunnby

D63 Xanthoria aff. polessica SWEDEN Brunnby

D55 Xanthoria aff. polessica SWEDEN Brunnby

D42 Xanthoria aff. polessica SWEDEN Brunnby

D68 Xanthoria aff. polessica SWEDEN Molle Kapel
D30 Xanthoria aff. polessica SWEDEN Vasby

SK55 Xanthoria aff. polessica SWEDEN Harslov
D67 Xanthoria aff. polessica SWEDEN Molle Kapel
SK56 Xanthoria aff. polessica GERMANY Poel Island

D52 Xanthoria aff. polessica SWEDEN Brunnby Cf: /a fﬁ po[[esica
D31 Xanthoria aff. polessica SWEDEN Vasby

aff. polessica

- MT928332 Xanthoria polessica BELARUS Tsurykau et al. 2021

71
95

MT928333 Xanthoria polessica BELARUS Tsurykau et al. 2021
SK17 Xanthoria aff. polessica DENMARK Soborg
D48 Xanthoria aff. polessica SWEDEN Brunnby
D26 Xanthoria aff. polessica SWEDEN Vasby
D43 Xanthoria aff. polessica SWEDEN Brunnby
D47 Xanthoria aff. polessica SWEDEN Brunnby
D51 Xanthoria aff. polessica SWEDEN Brunnby
D65 Xanthoria aff. polessica SWEDEN Brunnby
D33 Xanthoria aff. polessica SWEDEN Vasby

aff. polessica

~ AMB97841 Xanthoria parietina SPAIN: Canary Islands Honegger 271t1
~ AM697845 Xanthoria parietina USA Oregon Honegger 56t8

99|

AM697848 Xanthoria parietina SWITZERLAND Zurich Honegger 320t2

—~ AM697847 Xanthoria parietina SPAIN Madrid Honegger 265t1

81

'~ SK13 Xanthoria coomae GERMANY Rugen

76

D29 Xanthoria aff. pylyporlykii SWEDEN Vasby

D59 Xanthoria aff. pylyporlykii SWEDEN Brunnby aff, pylyporlykii
D27 Xanthoria aff. pylyporlykii SWEDEN Vasby

D61 Xanthoria aff. pylyporlykii SWEDEN Brunnby

C7 Xanthoria sp. 3 DENMARK Ronne

SK25 Xanthoria sp. 3 DENMARK Asminderod SP- 3

D35 Xanthoria sp. 3 SWEDEN Vasby

aff. coomae (5)

NR 120253 Xanthoria coomae CANBKondratyuk20494 Type Australia
Y yP coomae

SK16 Xanthoria coomae SWEDEN Eslov
aff. coomae (6)

~ ectaneoides (4)

83

84

" pylyporlykii (10)

AF101284 Martinjahnsia resendei SPAIN BCC-Lich 13176
EU639641 Martinjahnsia resendei SPAIN

AF101285 Martinjahnsia resendei SPAIN BCC-Lich 13259
AF101283 Martinjahnsia resendei SPAIN BCC-Lich 13175

specimens from the studied area (clades to be named)

Fig. 4. Consensus MP tree based on nrITS sequences of members of the genus Xanthoria.
Data submitted to GenBank: * — as X. parietina, ** — as Xanthoria sp., *** — as X. ectaneoides.
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