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Nephromopsis ornata (Parmeliaceae, lichenized Ascomycota) —
a new species to Siberia
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Abstract. The discovery of a new for Siberia suboceanic nemoral lichen Nephromopsis ornata is
reported. All collected specimens fully correspond to the morphological description of the species
and differ from other representatives of the genus in the light-yellow color of the medulla. The new
locality is more than 1500 km away from the previously known ones. The habitat conditions and as-
sociated species are described. Within the surveyed area, there are also other East Asian lichens with
disjunctive ranges — Dolichousnea diffracta and Parmelia shinanoana. At present, this is the extreme
northwestern locality of Nephromopsis ornata.
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Pesiome. Coobitaercst 0 Haxojike HOBOTrO juist Cubupu cyboKeaHnuecKoro HeMOPaJIbHOTO Jin-
maituuka Nephromopsis ornata. Bee cobpattbie 06pasiibl MOJTHOCTBIO COOTBETCTBYIOT MOPGhOIOrU-
YECKOMY OIUCAHUIO BU/IA U OTJIUYAIOTCS OT JAPYTUX TPEJCTABUTENIEH POJIA CBETIIO-JKEJITON OKPACKOIL
cepatesunbl. HoBoe Mectonaxoskenue Haxoaurest 6osee uem B 1500 kv ot paree uszsectubix. Omnu-
CaHbl YCJIOBUSI MECTOOOUTAHMUS 1 COITYTCTBYIOIINE BUbL. B npeziesax o6caeloBaHHON TeppUTOpPHH,
KPOMe YKa3aHHOTO BHJIA, BCTPEYAIOTCS U PYTUe BOCTOYHOA3UATCKUE JUMIANHUKY C JAUZBIOHKTUB-
HbeIME apeasamu — Dolichousnea diffracta w Parmelia shinanoana. B mactosiiee BpeMst 9T0 KpaiiHsis
ceBepo-3anajinast Touka apeana Nephromopsis ornata.

Kiouessie cioBa: 6uoreorpadust, Guopaznoobpasue, JUIail HUKY, HOBbIe HaX0Ku, Poccust.

The lichen genus Nephromopsis Miill. Arg. is a genetically isolated phylum of ce-
trarioid lichens from the family Parmeliaceae Zenker (Divakar et al., 2017). Recent
studies of the genus Nephromopsis in the Eastern Asia including China, Japan, Russia,
and South Korea have made a great progress in our understanding of the diversity of
this genus in the region and in the world. The genus comprises 19 species worldwide,
10 of which occur in Russia (Thell et al., 2005; Randlane, Saag, 2022). In Southern Si-
beria, two species were known before our study: N. komarovii (Elenkin) J. C. Wei and
N. laureri (Kremp.) Kurok. In addition, the only locality of N. rugosa Asahina in Mon-
golia is known from collection made in 1968 (Golubkova, 1981).
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Nephromopsis ornata (Miill. Arg.) Hue is a rare nemoral suboceanic foliose lichen
that forms a distinct monophyletic group within the genus (Randlane, Saag, 1998).
The general distribution of the species (Fig. 1) is limited to East Asia — China, pro-
vinces of Hunan, Guizhou, the Guangxi Juan Autonomous Region (Wei, 1991), Tai-
wan (Lai, 1981), South Korea (Park, 1990), and Japan, Honshu and Hokkaido (Kuro-
kawa, 1980). In Russia, the species is located on the northern border of its range, and
until now it was known in the Far East only: Primorye Territory, Sikhote-Alin Range
(Skirina, 1995, 1998; Tchabanenko, 2002); the Sakhalin Region, Shikotan (Ches-
nokov, Konoreva, 2022), Iturup, Kunashir (Tchabanenko, 2002), Sakhalin (Tcha-
banenko, 2014) islands; the Jewish Autonomous Region, Maly Khingan, Sutarsky,
and Bureinsky ranges (Skirina, 2003); southern part of the Khabarovsk Territory
(Skirina et al., 2007); the Amur Region, Tukuringra Range (Makry, Stetsura, 1987).
The distribution of the species suggests that it prefers to grow in wet forest areas in
the floodplains at low elevations. The species inhabits coniferous, mixed coniferous-
broadleaved, occasionally deciduous forests, where it grows on the bark of pines,
birches, and also on mossy boulders. Outside oceanic areas, this species is mainly an
epiphyte of conifers in humid conditions. Nephromopsis ornata is rare throughout
its area, found in individual thalli, sometimes in small populations. The species is
protected in many nature reserves of the Far East and is included in the Red Data
Books of the Jewish Autonomous Region (Krasnaya..., 2019a), Khabarovsk Terri-
tory (Krasnaya..., 2008a), Primorye Territory (Krasnaya..., 2008b), and the Sakhalin
Region (Krasnaya..., 2019b).

Our study area lies within the Vitimsky State Reserve (Irkutsk Region) along
the southern shore of Lake Oron and the northern foothills of the Kodar Range. The
climate is characterized by frequent changes in air masses, sharply continental with
a short frost-free period. The annual rainfall does not exceed 350 mm. However, the
large area of the water surface of the tectonic lake (length 24 km, width 5-6 km)
and its great depth (184 m) are the cause of special microclimatic conditions. Old-
growth (over 200-year-old) dark coniferous forest has no traces of logging or fires.
Forest stand is formed by Picea obovata Ledeb., Betula platyphylla Sukaczev, and Sor-
bus aucuparia L. subsp. sibirica (Hedl.) Krylov. The ground vegetation is dominated
by Pinus pumila (Pall.) Regel and Ledum palustre 1., as well as a variety of mosses, li-
verworts, and lichens.

Material and Methods

Field work was carried out in July 2022 by the author using the standard route
method with detailed study of selected localities (Flora..., 2014). The size of the stu-
died locality is about 1 km? Associated species were collected on all substrates where
Nephromopsis ornata was found.

The morphological and anatomical features of the specimens were examined
by standard methods of light microscopy (Flora..., 2014). The investigation of li-
chen substances was not necessary because all the studied species can be easily
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distinguished by anatomy and morphology as well as by standard spot tests with
KOH and C;H,(NH,)..

Investigated specimens are stored in the herbarium of Irkutsk State University
(IRKU). The nomenclature of taxa follows Esslinger (2021) and Flora... (2022).

RUSSIA

Fig. 1. World distribution of Nephromopsis orata. Literature records are indicated by circles
and our record is indicated by asterisk.
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Results

During a detailed study of the habitat, more than 200 thalli of Nephromopsis ornata
(Fig. 2) were identified and investigated in the field. The discovered population fully
corresponds to the morphological description of the species (Randlane, Saag, 2022).

Specimens studied. Russia, Irkutsk Region, Vitimsky State Nature Re-
serve, S shore of Lake Oron, Pervy Kultushny waterfall, 57°07'10"N, 116°61'08"E,
377 m a. s. L, birch-spruce forest with mosses, on bark of rowan trunk (IRKU 2034),
birch (IRKU 2035), standing deadwood (IRKU 2036), and a mossy boulder (IRKU
2037), 5 VII 2022, Lishtva.

All representatives of the genus Nephromopsis known in Southern Siberia have
a yellowish coloration of the upper surface of the thallus (Table 1), but it can vary
from grayish to greenish depending on the wetness of the thallus. The lower surface
is usually brownish, only N. laureri may be whitish. In addition, this species is distin-
guished from all others by the presence of whitish marginal soredia. Precisely the pres-
ence of vegetative propagules seems to be one of the reasons for the rare development
of apothecia in N. laureri, while they are common in other species. Nephromopsis ornata
habitually differs well from other representatives of the genus, but its most reliable dis-
tinguishing feature is the light yellow medulla, while in N. rugosa it is white. Morpho-
logically, N. ornata is similar to N. endocrocea Asahina, but N. endocrocea has a dark
yellow to orange medulla and is still known only from the oceanic regions of East Asia.

Table 1

Diagnostic features of representatives of the genus Nephromopsis in Southern Siberia

Species Upper surface Lower surface Medulla Apothecia Soredia
N. komarovii yellow.lsh green, light brown, white almost always absent
wrinkled smooth
N. laureri light yellow, white, light .
brown, generally white very rarely present
smooth
smooth
N rugosa yellowish or olive, yellow1sh ’ l ight .
. brown, distinctly white often absent
reticulated .
reticulated
N. ornata yellowish green, light or dark .
smooth or retic- b h light yellow often absent
ulated rown, Smoot

The species was recorded on bark in the lower parts of rowan and birch trunks,
on a standing deadwood and on mossy boulders; the thalli of Nephromopsis ornata
occupy the largest areas (up to 65 x 27 cm) on rowan bark. Other 34 lichen species
were recorded on the same trees and other substrates: Amandinea punctata (Hoffm.)
Coppins et Scheid., Bryoria simplicior (Vain.) Brodo et D. Hawksw., Cetrelia cetrarioi-
des (Delise) W. L. Culb. et C. F. Culb., Evernia esorediosa (Miill. Arg.) Du Rietz,
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Fig. 2. Nephromopsis ornata on bark of rowan trunk. Scale bar: 5 cm.
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Graphis scripta (L.) Ach., Heterodermia speciosa (Wulfen) Trevis., Hypogymnia aus-
terodes (Nyl.) Rasanen, H. bitteri (Lynge) Ahti, H. physodes (L.) Nyl., H. vittata (Ach.)
Parrique, Imshaugia aleurites (Ach.) S. F. Meyer, Lecidella euphorea (Florke) Hertel,
Leptogium saturninum (Dicks.) Nyl., Lobaria retigera (Bory) Trevis., Melanohalea oli-
vacea (L.) O. Blanco et al., Mycoblastus sanguinarius (1..) Norman, Myelochroa auru-
lenta (Tuck.) Elix et Hale, Nephroma helveticum Ach., Nephromopsis laureri (Kremp.)
Kurok., Parmelia discordans Nyl., P. saxatilis (L.) Ach., P. squarrosa Hale, P. sulcata
Taylor, Parmeliopsis ambigua (Wulfen) Nyl., P. hyperopta (Ach.) Vain., Peltigera aph-
thosa (L.) Willd., P. didactyla (With.) J. R. Laundon, P. horizontalis (Huds.) Baumg,,
P. neopolydactyla (Gyeln.) Gyeln., Pyxine sorediata (Ach.) Mont., Ramalina dilace-
rata (Hoftm.) Hoftm., Tuckermannopsis chlorophylla (Willd.) Hale, T. gilva (Asahina)
M. J. Lai, Vulpicida pinastri (Scop.) J.-E. Mattsson et M. J. Lai.

Some of the identified species are quite rare not in Siberia only, but throughout Russia.
The presence of rare and vulnerable species, such as Heterodermia speciosa, Lobaria reti-
gera, Myelochroa aurulenta, Nephromopsis laureri, and Pyxine sorediata, show a high con-
servation value of biodiversity of the discovered locality. It should be noted that in addi-
tion to these species, other East Asian lichens with similar disjunctive ranges were found
in the vicinity of Lake Oron — Dolichousnea diffracta (Vain.) Articus (Makryi, Lishtva,
2005) and Parmelia shinanoana Zahlbr. (Lishtva, 1998). The presence of nemoral lichens
in this locality makes possible to consider it as a refugium of species which prefer warm and
humid conditions, and to assume a relict character of their local populations.

Acknowledgments

I would like to express gratitude to director of the Vitimsky Nature Reserve La-
risa Chechetkina and inspector Denis Zhetikov for their invaluable assistance in or-
ganizing and conducting field research. In addition, I am very grateful to professor
Tian Xinjin (Nanjing University, China) for help in translating the paper into English,
Alexey Potemkin, Dmitry Himelbrant, and Irina Stepanchikova (Komarov Botanical
Institute of the Russian Academy of Sciences) for valuable comments and corrections,
as well as to anonymous reviewers for improving the manuscript.

References / Jlureparypa

Chesnokov S. V., Konoreva L. A. 2022. Annotated list of lichens about. Shikotan (Southern Ku-
riles, Russian Far East). Novosti sistematiki nizshikh rastenii 56(2): 413—439. [YecHokos C. B.,
Konopesa JI. A. 2022. AnHOoTHpOBaHHBIH crincok aumaitHuKoB o. [ukoran (IOxubie Kypuib,

Poccuiickuii /lanpuuk Bocrtok). Hosocmu cucmemamuxu wuswux pacmenuii 56(2): 413—-439].
https://doi.org/10.31111/nsnr/2022.56.2.413

Divakar P. K., Crespo A., Kraichak E., Leavitt S. D., Singh G., Schmitt I., Lumbsch H. T. 2017. Using
a temporal phylogenetic method to harmonize family and genus-level classification in the largest
clade of lichen-forming fungi. Fungal Diversity 84(1): 101-117.
https://doi.org/10.1007 /s13225-017-0379-z

Esslinger T. L. 2021. A cumulative checklist for the lichen-forming, lichenicolous and allied fungi
of the Continental United States and Canada, Version 24. Opuscula Philolichenum 20: 100—394.

Flora lishainikov Rossii: Biologiya, ekologiya, raznoobrazie, rasprostranenie i metody izucheniya lishai-
nikov [The lichen flora of Russia: biology, ecology, diversity, distribution and methods to study

80


https://doi.org/10.31111/nsnr/2022.56.2.413
https://doi.org/10.1007/s13225-017-0379-z

Hosocmu cucmemamuxu nuswux pacmenuii — Novosti sistematiki nizshikh rastenii 57(1): 75-82. 2023

lichens]. 2014. Moscow; St. Petersburg: 392 p. [ @ropa muwaiinuxos Poccuu: buonozus, sxonozust,
pasnoobpasue, pacnpocmpanenue u memoovt usyuenus auuwatinuxos. 2014. M.; CI16.: 392 c.].

Flora lishainikov Rossii: Semeistoo Parmeliaeceae [ The lichen flora of Russia: Family Parmeliaeceae].

2022. Moscow; St. Petersburg: 187 p. [@aopa muwaiinuxos Poccuu: Cemeticmeo Parmeliaceae.
2022. M.; CII16.:186.].

Golubkova N. S. 1981. Synopsis of the lichen flora of the Mongolian People’s Republic. Lenin-
grad: 200 p. [Tony6kosa H. C. 1981. Koncnexm ¢paopvr auwaiinuxoe Monzonockou Hapoonoi
Pecnybnuxu. J1.: 200 c.].

Krasnaya kniga Evreiskoi avtonomnoi oblasti: Redkie i nakhodyashchiesya pod ugrozoi ischeznoveniya
vidy rastenii i gribov [Red Data Book of the Jewish Autonomous Region. Rare and endangered
species of plants and mushrooms]. 2019a. Birobidzhan: 267 p. [ Kpacuas xnuza Espetickoii asmo-

nomnotl oonacmu. Pedxue u naxodsuguecst noo yeposoll ucuesnosenus udvl pacmenuil u zpudos.
2019a. Bupobukan: 267 c.].

Krasnaya kniga Khabarovskogo kraya: Redkie i nakhodyashchiesya pod ugrozoi ischeznoveniya vidy
rastenii i zhivotnykh [Red Data Book of the Khabarovsk Territory: Rare and endangered species
of plants and animals]. 2008a. Khabarovsk: 632p. [Kpacnuas xnuea Xabaposcxozo xpas: Pedkue

u naxoosuguecs nod yzposot ucuesnosenus sudvt pacmenuii u scusomuovix. 2008a. XabapoBek:
632 c.].

Krasnaya kniga Primorskogo kraya: Rasteniya. Redkie i nakhodyashchiesya pod ugrozoi ischeznoveniya
vidy rastenii i gribov [Red Data Book of the Primorie Territory: Plants. Rare and endangered
species of plants and fungi]. 2008b. Vladivostok: 688 p. [Kpacuas xnuza Ipumopckozo xpasi:
Pacmenus. Pedxue u naxoosuuecst nod yzpo3oil ucuesnosenus eudvl pacmenuii u zpubos. 2008b.
Baanusocrok: 688 c.].

Krasnaya kniga Sakhalinskoi oblasti: Rasteniya i griby [Red Data Book of the Sakhalin Region: Plants

and fungi]. 2019b. Kemerovo: 352 p. [Kpacnas xnuza Caxanurnckoii obnacmu: Pacmenus u eputoL.
2019b. Kemeposo: 352 c.].

Kurokawa S. 1980. Cetrariopsis, a new genus in Parmeliaceae, and its distribution. Memoirs of the
National Science Museum 13: 139—142.

Lai M.-J. 1981. Studies on the cetrarioid lichens in Parmeliaceae of East Asia. Quarterly Journal of
Taiwan Museum 33: 215-229.

Lishtva A. V. 1998. New for Central Siberia species Parmelia shinanoana (Parmeliaceae, Lichenes).
Botanicheskii zhurnal 83(12): 133-135. [JIumrea A. B. 1998. Hosorit ans Ilentpanbroit

Cubupu Bun Parmelia shinanoana (Parmeliaceae, Lichenes). Bomanuuecxuii scypnan 83(12):
133-135].

Makryi T. V., Lishtva A. V. 2005. Lichens. Biota Vitimskogo zapovednika | Biota of the Vitimsky Re-
serve: flora]. Novosibirsk: 115-175. [Makpsiii T. B., Jlumrea A. B. 2005. Jlumaiinuku. buoma
Bumumckozo sanoseonuxa: giopa. HoBocubupek: 115-175].

Makryi T. V., Stetsura N. N. 1987. Supplement to the lichen flora of the Zeya Reserve (Amur Region).
Bulletin of the Moscow Society of Naturalists. Biological series 92(1): 130—132. [Makpsiii T. B,,
Crenypa H. H. 1987. /lononnenne x ¢aope aummaifHIKoB 3elickoro 3amoBeqanka (AMypckas
obnactb). Broaremens Mockosckozo obwecmea ucnvimameneii npupoovt. Omaoen Ouonozuueckul
92(1): 130-132].

Park Y. S. 1990. The macrolichen flora of South Korea. The Bryologist 93(2): 105-160.
https://doi.org/10.2307,/3243619

Randlane T, Saag A. 1998. Synopsis of the genus Nephromopsis (fam. Parmeliaceae, lichenized Asco-
mycota). Cryptogamie: Bryologie, Lichenologie 19(2-3): 175-191.

Randlane T, Saag A. 2022. Nephromopsis Miill. Arg. Flora lishainikov Rossii: Semeistvo Parmeliaceae
[The lichen flora of Russia: Family Parmeliaceae]. M., St. Petersburg: 133—144. [Panunane T,
Caar A. 2022. Nephromopsis Milll. Arg. @aopa muwainuxoe Poccuu: Cemeticmeéo Parmeliaceae.
M., CII6.: 133—144].

81


https://doi.org/10.2307/3243619

Lishtva. Nephromopsis ornata new to Siberia

Skirina I. F. 1995. Lishainiki Sikhote-Alin’skogo biosfernogo raiona [Lichens of the Sikhote-Alin bio-
sphere district]. Vladivostok: 132 p. [Ckupuna 1. ®@. 1995. Juwaiinuxu Cuxoms-Anunckozo
buocgepnoeo paiiona. Bnagusoctok: 132 c.].

Skirina I. E 1998. Distribution of cetrarioid lichens (Parmeliaceae, Lichenes) in the south of the
Russian Far East. Botanicheskii zhurnal 83(11): 48—57. [ Cxkupuna U. @. 1998. Pacupocrpanenue
nerpapuonaHbix Jummaiinukos (Parmeliaceae, Lichenes) Ha tore [lanbrero Bocroka Poccun. Bo-
manuueckuil scypuan 83(11): 48-57].

Skirina I. F. 2003. Lichens of the “Bastak” Reserve (Jewish Autonomous Region). Botanicheskie issle-
dovaniya v Aziatskoi Rossii. Materialy XI sezda Russkogo botanicheskogo obshchestva [Botanical
research in Asian Russia. Materials of XI congress of the Russian Botanical Society]. Barnaul:
189. [Cxupuna U. @. 2003. JIumaitnuku 3anoBennnka «bacraks (EBpeiickast aBToHOMHast 06-
nactb). Bomanuueckue uccaiedosanus ¢ Asuamcxoti Poccuu. Mamepuanot XI coesda Pycckozo 60-
manuueckozo obuwecmea. Bapuayur: 189].

Skirina I. F, Galanina I. A., Osipov S. V., Dudnik A. V. 2007. Data on lichens of the Bureinsky Re-
serve. Proceedings of the State Natural Reserve “Bureinsky” 3: 80—84. [ Cxkupuna U. @., Tananu-
na U. A., Ocumnos C. B., [lynnux A. B. 2007. /lannbie o siniaitnukax bypennckoro 3arnoBeanmka.
Tpy vt zocydapcmaeniiozo npupodnozo sanosedonuxa <«bypeunckuii> 3: 80—84.].

Tchabanenko S. 1. 2002. Konspekt flory lishainikoo yuga Rossiiskogo Dal’nrgo Vostoka [ Synopsis of the
lichen flora of the south of the Russian Far East]. Vladivostok: 232 p. [Habanenxo C. 1. 2002.
Kowncnexm ¢nopwvr nuwatinuxos 10za Poccutickozo /lanviezo Bocmoxa. BnagmocTox: 232 c.].

Tchabanenko S. 1. 2014. To the study of lichens of Shikotan Island. Materialy Mezhdunarodnoi nauch-
noi konferentsii: Rastitel’nost’ Vostochnoi Evropy i Severnoi Azii [Materials of the International
scientific conference: Vegetation of Eastern Europe and North Asia]. Bryansk: 152. [Yabamnen-
ko C. U. 2014. K usyuenuto sumaitaukos o. [llukoran. Mamepuanvt Mexcoynapoonoi nayunoi
xongpepenyuu: Pacmumenvriocmv Bocmounoii Esponvt u Cesepnoti Asuu. Bpsuck: 152].

Thell A, Randlane T., Saag A., Karnefelt 1. 2005. A new circumscription of the lichen genus Nephro-
mopsis (Parmeliaceae, lichenized Ascomycetes). Mycological Progress 4(4): 303—316.
https://doi.org/10.1007 /s11557-006-0135-3

Wei J. 1991. An enumeration of lichens in China. Beijing: 278 p.

82


https://doi.org/10.1007/s11557-006-0135-3

