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Abstract. During the study of the lichen biota of Sakhalin Island, Arthonia phaeobaea was iden-
tified basing of morphological and anatomical data. This is the first record of this rare saxicolous
coastal lichen in Asia and Russia; the species was previously recorded only in Central and Northern
Europe (including Arctic) and North America. The species is characterized by its thin, smooth,
brown-gray continuous thallus without lichen compounds, usually with numerous black pycnidia
and small, black, rounded to elongated, weakly convex apothecia, dark brown epithecium K-, pale
hypothecium, colorless, (2)3—4 cross-septate ascospores constricted centrally and usually with une-
qual cells, hyaline conidia, narrowly ellipsoid or oblong. The maritime distribution of the species has
been noted. The differences from other coastal saxicolous Arthonia species in a global scale, as well as
saxicolous Arthonia, known in Russia, are discussed.
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Arthonia phaeobaea (Arthoniaceae, mnxenusupoBarHubie Ascomycota) —
HOBBIHN BuI 1t Asun u Poccun na CaxaauHcKoil obacTu

JI. C. dxoBuenxo!, E. A. /laBbinos?

!Depepanbhblii Hay4yHbIil HeHTp GHOpaszHoobpasus HaseMHol 6Guothl Boctounoit Asuun JIBO PAH,
r. Bnagusocroxk, Poccus
2AnTalicKuil rocyIapcTBEHHBIN yHUBEpCUTET, T. bapuay, Poccus

Asmop 0ist nepenucku: E. A. [lasbiios, eadavydov@yandex.ru

Pesiome. B xojie usyuenus suxeHo6noTbi 0. CaXajiuH Ha OCHOBaHUK MOP(OJIOTMUECKUX U aHa-
TOMHWYECKHX JAHHBIX ObLI BBIABJICH HOBBINA 11t Asum u Poceun Bun — Arthonia phaeobaea. Itor
PEAKUIT TUIIARHUK, TIPOU3PACTAIONMI Ha TPUOPEKHDBIX CUIMKATHBIX CKajlaX, paHee ObLT OTMEYEeH
tosibko B IlentpanbHoit u CeepHoii EBporie (Britouast Apkruky) u CeBeproit Amepuke. Buj xa-
PAKTEPU3YETCst TOHKUM, [JIaJIKUM, KOPUYHEBATO-CEPHIM CILIOMIHBIM TaJJIOMOM 6e3 JIMIIAHHUKOBbIX
BEIIECTB, O6bI‘{HO C MHOTOYMCJICHHBIMU YEPHBIMU IMMKHU/IAMU U C MEJIKMUMU, Y€PHBIMU, OKPYTJIBIMN
win yJJIMHEHHbIMU, CJIa6OBbIHyKJIbIMI/I alloTeNuAMU, TEMHO-KOPUYHEBBIM JMUTEIINEM, HE pearu-
pyworum ¢ KOH, cBetsibiM TunorereM, GeCIBETHBIMUE, MOTIEPEYHO-CEIITUPOBAHHBIMU ACKOCIOPa-
mu ¢ (2)3—4 neperopojKaMu, Cy;KeHHbIMU B [IEHTPE U OOBIYHO C HEPABHBIMU PasMepaMi KJIETOK,
66CLIB€THI)IMI/I, Y3KO JIIUIICONTHBIMU WJIA TTPOJOJITOBATBIMNU KOHUJWAMU. OTMe‘{eHO IIPUMOPCKOE
pactipoctpatetue Bua. OOCYKAAOTCS €ro OTJIMYUS OT JAPYTUX SIUIUTHBIX BUAOB poaa Arthonia,
o6UTAIIINX HA TPUOPEKHBIX CKAJIAX 110 BCEMY MUY, & TAK/KE OTJMYKS OT U3BECTHBIX B Poccuu aru-
JINTHBIX BULOB Arthonia.

Kiouessie cioBa: Guoreorpadusi, npuMOPCKUeE JIUIIANHUKY, HOBble HaXx0Ku, 0. CaxajiuH, poc-
cuticknii lanbuuit Boctok.
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Arthonia Ach. is a cosmopolitan genus of ca. 500 species which includes lichenized
taxa on all types of substrates, non-lichenized fungi, lichenicolous parasites as well as
other lichen-associated entities (Sundin et al., 2012; Cannon et al., 2020). The liche-
nized representatives of the genus are crustose lichens with irregular or stellate (rarely
rounded) ascocarps with hyaline to finally brownish, muriform to transversely septate
(often unequally) ascospores (Cannon et al., 2020). In Northern Hemisphere the ge-
nus is common in oceanic forests particularly on smooth bark of shrubs, deciduous and
coniferous trees with a small minority of saxicolous species (McCune, 2017; Cannon
et al., 2020).

Among thirty-nine lichenized species of Arthonia included in the checklist of Rus-
sia (Spisok..., 2010), only five are saxicolous: Arthonia aggregata Vain. was recorded
on granite, A. atomaria (Lynge) H. Kilias, A. fusca (A. Massal.) Hepp, A. calcarea
(Turner ex Sm.) Ertz et Diederich are inhabit calcareous substrates, and A. arthonioi-
des (Ach.) A. L. Sm. grows on siliceous rock, and also is known as an epiphyte. In this
paper, the sixth species, A. phaeobaea, is recorded for Russia and discussed in details.

Material and Methods

The specimens were collected by the second author in Sakhalin Is. in 2023. All geo-
graphical coordinates are given in the coordinate system WGS 1984. The specimens
were examined using a stereomicroscope (Zeiss Stemi 2000-C) and a compound micro-
scope (Zeiss Axio Lab.A1). Anatomical examination was undertaken using hand cut
sections mounted in water with following reagents: 10% KOH (K) and Lugol’s solu-
tion (I). Measurements of ascocarps and conidia are presented as minimum—maximum
value observed. Measurements of ascospores are presented as: (extreme minimum
value observed) minimum—maximum including 85% of the variation (extreme maxi-
mum value observed) following M. Westberg (2005). Measurements of other para-
meters are given as maximum value. The measurements of anatomical structures were
made to the nearest 0.5 pm.

Lichen substances were studied using spot tests with K, sodium hypochlorite solu-
tion (C) and 1.4-p-phenylendiamine (PD), and by high performance thin layer chro-
matography (HPTLC) with solvent systems A (toluene : 1.4-dioxane : acetic acid,
180:45:5), B’ (hexane : methyl tert-butyl ether : formic acid, 140:72: 18), and C (tol-
uene : acetic acid, 170 : 30) following Orange et al. (2001). The specimens were depo-
sited in the lichen herbarium of Altai State University (ALTB).

Results

A rare coastal saxicolous lichen previously known only from Central and North
Europe (including Arctic) and North America, Arthonia phaeobaea, is recorded to
Russia from siliceous seashore rocks in the southern part of Sakhalin Is. (south of the
Russian Far East).

Arthonia phaeobaea (Norman) Norman, 1869, Flora, Regensburg 52: 525. = Sege-
strella phaeobaea Norman, 1868, Kgl. Norske Vidensk. Selsk. Skr. 5: 367. = Allarthonia
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phaeobaea (Norman) Zahlbr.,, 1922 (1924), Cat. Lich. Univers. 2: 115. — Holotype:
[Ireland], “Galway, on exposed maritime rocks, abundant in a single pot, VIII 1877,
Charles du Bois Larbalestier” (BM—000974384, digital photo!).

Description of studied specimens. Thallus crustose, epilithic, continuous
to weakly rimose, brownish-grey to pale grey, smooth, somewhat shiny, thin (up to
100 pm thick), and up to 3 ¢cm in diam. Alga chlorococcoid, up to 12.5 pm in diam.
Prothallus not apparent. Apothecia solitary, rounded, broadly ellipsoid or irregular in
outline, 0.18-0.25 mm in diam. (n = 20) and up to 125 um high; disc dull black, plane
to slightly convex, smooth to slightly uneven, epruinose. Epihymenium dark brown,
K-. Hymenium hyaline, up to 50 um thick, not inspersed with granules or oil drop-
lets, I+ blue. Hypothecium hyaline. Proper excipulum vestigial, up to 15 pum thick,
brownish, K—. Paraphysoids with abundant anastomoses, coherent, up to 1.5 pm wide,
apices swollen and brown. Asci 8-spored, broadly clavate to pyriform, Arthonia-type.
Ascospores colorless, (2)3—4—septate, narrowly ellipsoid to oblong, then sometimes
with a broader distal end, constricted at middle septa, with rounded ends, or the proxi-
mal end subacute, thin-walled, with distinct epispore, lacking a halo, (15.0)17.5—
25.5(28.5) x 6.5-8.0 um (n = 35); locules similar in size or often 1-2 cells are broader.
Pycnidia, if present, abundant, solitary, immersed in the thallus, black, punctiform,
K+ olive-brown. Conidia hyaline, straight, narrowly ellipsoid or oblong 3.5-5.0 x 1.5—
2.0 um (n = 35). Chemistry: no substances detected by HPTLC.

Fig. 1. Arthonia phaeobaea: A — thallus with pycnidia (E. A. Davydoov 19607).
B — thallus with apothecia (E. A. Davydov 19602). Scale bars: A =1 mm; B =0.5 mm.

Distribution and ecology. Arthonia phaobaea is a rare coastal species growing
on hard non-carbonate rocks in the lower supralittoral zone (splash zone) (Brodo,
Sloan, 2004). The species is known from Central and Northern Europe — Ireland,
Britain, Germany, Sweden, Finland, Norway (including Arctic coast) and Pacific
North West of North America (Foucard, 2001; Brodo, Sloan, 2004; Kristinsson et al.,
2010; Schiefelbein et al., 2010; Wirth et al., 2013; McCune, 2017; Cannon et al., 2020;
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Westberg et al., 2021). In Asia it is recorded for the first time from Sakhalin Ts., Rus-
sian Far East (here).

Specimens examined: Russia, Sakhalin Region, Sakhalin Is., Anivsky District,
Aniva Bay, Konabeevka Cape, 46°04'22.3"N, 142°11'25.4"E, 0 m a. s. ., seashore, sea-
side meadow, rocks at the mouth of the stream, on a boulder, 19 VIII 2023, Davy-
dov 19590 (ALTB), 19594 (hb. of E. A. Davydov); ibid., 46°04'13.1"N, 142°11'31.8"E,
20 m a. s. |, seaside rocks, on E exposed rocks, 19 VIII 2023, Davydov 19601 (ALTB);
ibid., 46°03'51.2"N, 142°11'17.9"E, 21 m a. s. l., seaside rocks, on rocks 20 VIII 2023,
Davydov 19602 (ALTB), 22247 (hb. of E. A. Davydov).

Discussion

The studied samples are fully corresponded to the protologue (Norman, 1869) and
detailed descriptions published in Makarevich (1977), Foucard (2001), Wirth et al.
(2013), McCune (2017), Cannon et al. (2020) having apothecia up to 0.25 mm in diam.
in our material [up to 0.3(0.5) mm in diam. in mentioned literature], conidia 3.5-5.0 x
1.5-2.0 ym in our material (vs. 3.0-5.5 x 1.0-2.0 in literature), and (2)3—4 cross-sep-
tate ascospores (15.0)17.5-25.5(28.5) x 6.5-8.0 um in our material with distinct epi-
spore and without halo [vs. ascospores (1)3-5 septate, 16.0-30.0 x 5.0-9.0 um, usu-
ally with distinct epispore or halo in literature]. The thallus color varies from typical
brown-grey to pale grey. Both fertile and sterile specimens with pycnidia were found.

In Sakhalin Island Arthonia phaobaea grows on sheltered, coarse-grained, siliceous
seashore rocks and on siliceous boulders in the mouth of the unnamed stream near the
seashore. During our work with coastal lichens (Davydov et al., 2021), as well as fresh-
water lichens (Yakovchenko et al., 2024), we have never encountered cases of these
specialized species growing in other habitats with the exception of Ramalina intestini-
formis Kashiw. et K. H. Moon (Davydov, Yakovchenko, 2023). We have not found
any mentions in the literature about the presence of Arthonia phaeobaea in freshwa-
ter habitats. However,some saltwater species, e. g. Hydropunctaria alaskana Thiis et
Pérez-Ort., also occur in freshwater habitats (Spribille et al., 2020).

Worldwide, there are a few coastal saxicolous Arthonia species. Arthonia cryptica
P. M. McCarthy et Elix described from sheltered, coarse-grained, siliceous seashore
rocks from Australia differs by its whitish effuse thallus associated with Trentepohlia
and smaller 3-septate ascospores 12.0-16.0 x 4.0-6.5 pm (McCarthy, Elix, 2019). An-
other saxicolous species, former Arthonia, is Reichlingia dendritica (Leight.) Ertz et
Sanderson (syn. Arthonia atlantica P. James) known from the coastal siliceous rocks in
North-Western Europe, which has (2)3—4 septate ascospores similar in size, 16—24 X
6—7 um, but with upper cell enlarged and old ascospores becoming brown. It is also
different from A. phaeobaea by its whitish cracked-areolate often pruinose thallus with
usually elongate or stellate ascomata, while two chemosyndromes contain either con-
fluentic acid or stictic acid (Cannon et al., 2020). Arthonia gerhardii Egea et Torrente
occurring on strongly maritime habitats near Pacific Ocean (southern California and
coastal Baja California) differs by its grey thick verrucose thallus (with psoromic and
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confluentic acids) sometimes delimited by broad dark prothallus with larger convex
apothecia 0.6—-2.5 mm in diam. and smaller 2—-3 septate ascospores, 15-18 x 6—7 ym
(Egea, Torrente, 1995; Grube, 2007). Arthonia madreana Egea et Torrente, known
from the coastal rocks in southern California, has white thallus, thicker than the thal-
lus of A. phaeobaea, sometimes delimited by black prothallus and containing conf-
luentic acid. The ascomata are immersed and larger, up to 1.2 in diam. with smaller
and narrower 1-3 septate ascospores 11.0-15.0 X 4.0-5.0(5.5) um and filiform curved
conidia 14-20 x 1 pm (Egea, Torrente, 1995; Grube, 2007). Another coastal species,
A. saxistellata Aptroot et M. Céceres described from Brasilia differs by its pale ochra-
ceous to pale orange thallus associated with Trentepohlia with apothecia eventually
confluent in groups, and smaller 3-septate clavate ascospores 12.0—13.0 X 3.0—4.5 ym
(Aptroot, Caceres, 2018).

Among five saxicolous Arthonia species recorded in Russia, only A. fusca is associa-
ted with non-Trentepohlia photobiont. It differs from A. phaeobaea by its dark brown
hypothecium, 1-septate ascospores and bacilliform conidia, up to 6 pm long and ca.
1 um thick, as well as occurring on limestones.

Arthonia phaobaea is a very inconspicuous species which was collected purely
by chance as accompanying species to Caloplaca Th. Fr., Buellia De Not., Rinodina
(Ach.) Gray, Lecanora Ach., and Verrucaria Schrad. Nevertheless, the species is dis-
tinguished by its typical smooth, brown-grey continuous thallus visible as a thin flecks
on the rocks. With a high probability, the species can be found in other coastal regions
within East Asia and the Russian Far East.
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