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Summary. Leptotrema lithophila, the rare species being recognized as endemic for Sikhote-Alin’ Mountain (Rus-
sian Far East), has been discovered for the South Siberia from the Transbaikal Territory. The species was found in a
single locality — in the Alkhanai National Park, on isolated cliff named Dimchig Sume Mt. within the lower forest belt
in rocK’s cleft in wet and shade micro condition. All known localities of Leptotrema lithophila are given including the
first locality of the species from Khabarovsk Territory. The species is excluded from the lichen flora of the Kamchatka
Territory. A comparison of the material from the main and peripheric parts of its distribution area, as well as ecology
and illustrations for the species are given. In addition, the red-listed species Coccocarpia erythroxyli and C. palmicola
are reported for the first time for Alkhanai National Park. Those species, as well as Leptotrema lithophila, are treated
as relics of Paleogene-Neogene thermophilic mesogydrophilic flora. Taking into account the relict status of this rare
species, Leptotrema lithophila is recommended for inclusion in the Red Data Book of Russia.

SIBnserca nu Leptotrema lithophila (Graphidaceae, nnxeHn3upoBaHHbIe
Ascomycota) sngeMuKom xpe6ta Cuxore-ATNHB?

J1. C. IxoBueHKO

DedepanvHolil HAyUHIL UeHMP 6UOPa3HO0Opa3Us HA3emHoll 6uomuvl Bocmounoii Asuu JJBO PAH,
np. Cmonemus Bnadusocmoxa, 0. 159, e. Braousocmox, 690022, Poccust

Kntoueswvie cnosa: 6nopasHoobpasue, 3abaiikanbckuil Kpait, KpacHas KHWUra, HallMOHa/IbHBIA IapK «AJIXaHail»,
[TpuMopckuit Kpail, pegKuil BUJ, PeIMKTOBBI BUJ, yMepeHHas Bocrounas Asws, ¢ropucrmyecKue HaXOIKIU,
Xabaposcknit kpait, FOxxHass Cubnps.

Annomauvus. Leptotrema lithophila, penkuit BUJI, OIMCaHHBI KaK 3HAeMMK rop Cruxora-Amusb ([Janpanit Boctok
Poccnn), obuapyxen B I0xxuoit Cubnpu B 3abarikanbckoM Kpae. Buy 6bUT HaiifieH B €A HCTBEHHOM MeCTOOONTaHUIY —
B HAIMIOHAJIbHOM IapKe «AJIXaHail», Ha M30/MMpOBaHHON cKane Jumvyur CyMe B HIDKHEN 4acTH JIECHOTO IOsACA, B
pacmiennyae CKajbl, BO BIAXKHBIX U 3aTeHEHHBIX MI/IKPOYCIIOBI/IHX. HpVIBeI[eHbI BC€ N3BECTHBIC MECTOHAXOXXICHMA Lep—
totrema lithophila, BkIo4as mepBoe MeCTOHaxXOXJeHue Byuja B XabapoBckoM Kpae. Bup vckmouéH u3 ¢ropsl -
mariankoB Kamuarckoro kpast. [TprBouTcs: cpaBHeHMe MaTepuaa 13 OCHOBHOI 1 epudepuitHoi yacreii apeara,
a TaK>Ke PacIpOCTpaHeHIe 1 9KOJIOINsT; Aalotcs pororpaduu. Kpome Toro, st HaMOHATbHOTO MapKa «AjIxaHai»
BIIepBbIe IPUBOAATCA KPaCHOKHIDKHBIe BUAbI Coccocarpia erythroxyli u C. palmicola, koTopble Hapany ¢ Leptotrema
lithophila, ABIAIOTCA peNMKTaMM ITaIeOTeH-HeOr€HOBOI TepMODUIbHOI Me30rnApodIIbHON (GIophL. YUUTBIBaA pe-
JIMKTOBBIIL CTaTyC 3TOr0 peKoro Bupa, Leptotrema lithophila pexomenposan k BKmodeHuio B Kpacuyro kaury Poccun.
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Introduction

Leptotrema lithophila Oxner was described
as endemic species of Sikhote-Alin’ Range
(southern part of the Russian Far East) based
on two specimens collected on Tumannaya Mt.
(Lazovsky Nature Reserve) and Kedrovaya Pad’
Nature Reserve presently deposited in KW (Oxner,
1960). The species was also reported by Knyazheva
(1973) from the southern part of the Primorye
Territory. Tchabanenko (1990) cited Leptotrema
lithophila from Lazovsky Nature Reserve based on
holotype specimen data. Subsequently, the species
was included to checklists for the southern part
the Russian Far East by Tchabanenko (2002) and
Urbanavichus (2010). The second collection of
Leptotrema lithophila was made 50 years after its
original description ca. 50 km to the NW from
the locus classicus (Cherdantseva et al, 2013).
Yakovchenko and Davydov found the species for
the first time on the seacoast within middle Sikhote-
Alin’ Range in the Primorye Territory (Davydov et
al., 2021a).

The species was recorded in the Kamchatka
Territory by Mikulin (1988) and then was included
in the Handbook of the lichens of Kamchatka
(Mikulin, 1990). Basing on this record the species
was subsequently listed in Urbanavichus (2010)
for the northern part of the Russian Far East. The
discovery of Leptotrema lithophila in Kamchatka
had called into questions its status as the endemic
species of Sikhote-Alin’ Range. At the same time,
the growth of the lichen from such tropical genus so
much to the north caused some doubts since, firstly,
Mikulin (1990) used the following characteristic
for Leptorema lithophila as “the thallus is attached
by the hyphae of medulla” whereas the thallus of
L. lithophila soon partly flake away from the rocky
substrate and has numerous thick branched root-
like outgrowths on the lower cortex. In addition,
this remarkable species was not found during
over 15-years comprehensive study of lichens of
Kamchatka (Himelbrant et al., 2009, 2019, 2021,
2023; Davydov et al., 2011, 2024a, b; Himelbrant,
Stepanchikova, 2011; Stepanchikova, Himelbrant,
2011; Kotkova et al., 2023; Stepanchikova et al.,
2023).

The Alkhanai National Park is located on the
southern slope of the Mogoitui Ridge (Transbaikal
Territory) with the highest point Alkhanai Mt. (elev.
1662 m). The territory is characterized by a distinct
vertical zonality. The subalpine belt (above 1500 m
a. s. 1) is confined to the top of Alkhanai Mt. Pinus

pumila (Pall.) Regel and Larix gmelinii (Rupr.) Rupr.
sparse growth are common within the belt. In the
upper forest belt (1400-1500 m a. s. 1) the forests
of Pinus sibirica Du Tour and Larix gmelinii with
large-block boulders are common. Picea obovata
Ledeb. is distributed along streams, springs and
tributaries of the Ilya and Ureya Rivers. The bushes
of Betula spp. and Salix spp. are abundant here. The
forests of the lower forest belt (1000-1400 m a. s. L)
are formed by Larix gmelinii, Betula platyphylla
Sukaczev, Pinus sylvesrtis L. and Populus tremula L.
Within the forest-steppe zone (850-1000 m a. s. L.)
the Larix gmelinii — Betula platiphylla forests are
clearly confined to the slopes of the northern
expositions, and the Dahurian prairies (Kamelin,
1987; Belikovich, Galanin, 2005) - to the slopes of
the southern expositions. The checklist of lichens of
the Alkhanai National Park includes 132 taxa from
60 genera (Yakovchenko, Galanina, 2009).

As aresult of identification of herbarium material
collected in 2009 from Alkhanai National Park,
Leptotrema lithophila has been found in South Siberia
where it is collected in a single locality on an isolated
cliff within the lower forest belt in rocK’s cleft in wet
and shaded micro conditions. The accompanying
species, Coccocarpia erythroxyli (Spreng.) Swinscow
et Krog and C. palmicola (Spreng.) Arv. et D. J.
Galloway listed in the Red Data Book of Transbaikal
Territory (Makryi, 2017) are reported here for the
first time for Alkhanai National Park. The species
is reported here for the first time for Khabarovsk
Territory from the left bank of the Amur River. In
addition, all known localities are given including
full locality label data of the specimen reported by
Cherdantseva et al. (2013) which regarded as closest
locality to the locus classicus.

Materials and methods

The material for the study comprises four speci-
mens collected by the author in 2009, 2011, 2012,
and 2014 from Transbaikal, Khabarovsk and Primo-
rye Territories and deposited in the Herbarium of
the Federal Scientific Center of the East Asia Terres-
trial Biodiversity, Far Eastern Branch, Russian Acad-
emy of Sciences (VLA), the Herbarium of the Altai
State University (ALTB) and the personal collection
of the author. The review of the natural conditions
of the Russian Far East and lichenological studies of
the region is given in Davydov et al. (2021b). The
specimens were examined using a stereomicroscope
(Zeiss Stemi 2000-C) and a compound microscope
(Zeiss Axio Lab.Al). Cross-sections of apothecia
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and thalli were made by hand with razor blade and
observed after mounting in water. Measurements of
ascospores and apothecia are presented as: (extreme
minimum)minimum-maximum/(extreme maxi-
mum). Measurements of other parameters are given
as maximum value observed. The measurements
of anatomical structures were made to the nearest
0.5 um. Number of measurements is given for asco-
spores and apothecia in brackets [n]. Terminology
is given followed by Frisch et al. (2006) and Rivas
Plata et al. (2010). Lichen substances were studied
using spot tests with potassium hydroxide solution
(K), sodium hypochlorite solution (C) and 1,4-p-
phenylendiamine (PD), and by high performance
thin-layer chromatography (TLC) with solvent sys-
tems A (toluene: 1,4-dioxane: acetic acid, 180 : 45 :
5), B’ (hexane: methyl tert-butyl ether: formic acid,
140 : 72 : 18) and C (toluene: acetic acid = 170 : 30)
following Orange et al. (2001). Distance between lo-
cations measured using Google Earth (www.earth.
google.com).

Results and Discussion

The diagnostic features of Leptotrema lithophila
based on the South Siberian material are summa-
rized by 1) crustose pale grey (brownish in herba-
rium), continuous, irregular thallus up to 5 cm long
and 0.3-0.8 mm thick, soon partly flaking away from
the substrate (Fig. 1), 2) presence of numerous in-
clusions of calcium oxalate crystals in the thallus, 3)
Trentepohlia algae as photobiont, 4) beige to brow-
nish lower surface with numerous root-like heavy-
branched outgrowths, 5) sunken, rounded to ir-
regular, pruinose myriotremoid- to lepadinoid-type
apothecia, (0.1-)0.3-0.5(-0.6) mm in diam. [n = 15],
6) 8-spored asci with brown, *ellipsoid submuriform
to muriform ascospores, (20.5-)22.0-24.5(-26.5) x
(9.5-)12.5-14.5 ym [n = 25], 7) lacking secondary
metabolites detected by TLC, 8) growing on sili-
ceous rocks in shaded situations, and 9) occurrence
at elevation up to 1162 m a. s. l. within the lower
forest belt.

Morphological features of the South Siberian
specimen of Leptotrema lithophila agree well with the
protologue (Oxner, 1960) and available description
of the species (Piterans, 1975) as well as herbarium
specimens of the species (Yakovchenko 1174, VLA!)
collected by the author ca. 50 km NW from the locus
classicus (Cherdantseva et al., 2013), however, apo-
thecia and thallus thickness in South Siberian ma-
terial are smaller - maximum value corresponds to
the average value in material from the Russian Far

East. In the region the species is morphologically
resemble to some representatives of Diploschistes
Norman (Graphidaceae) but not closely related and
phenotypically differing mainly by the photobiont —
trebouxioid in Diploschistes and trentepohlioid in
Leptotrema.

In South Siberia Leptorema lithophila is known
from the single locality where it occurs on siliceous
rock massif Dimchig Sume Mt. (Alkhanai National
Park) growing on rock and partly on mosses and
humus at elevation 1162 m (Fig. 2). The species re-
quired the special microclimate conditions - wet
hidey cleft in solitary rocks within forest belt on low
elevation. The lower forest belt is characterized by
wetter and warmer conditions in contrast to upper
forest belt and steppe belt. The distribution and ecol-
ogy of Leptotrema lithophila suggest its relic status
in South Siberia - it is located in a very limited area
strongly separated from the main population by
large disjunction and grows in wet micro conditions
on isolated rocks within forest belt on low elevation
which can be considered as a refugium of the pa-
leogen-neogen thermophilic mesohydrophilic flora.
Other rare relic lichens, Coccocarpia erythroxyli and
C. palmicola listed in the Red Book of Trans-Baikal
Territory (Makryi, 2017), were found in Dimchig
Sume Mt. These species also grow in wet micro
conditions with mosses but occur in more exposed
habitats on the silicate rock surface. These species
are reported here for the first time for the Alkhanai
National Park (Fig. 3).

We provide here the label data of the specimen
collected by the author and reported by Cherdantse-
va et al. (2013) which is the closest collection of the
species to the locus classicus. In addition, the species
is reported here for the first time for the Khabarovsk
Territory where it was found on rocks in wet rock
crevice of cliffs. This locality is situated on the left
bank of Amur River and does not belong to Sikhote
Alin’ Range strictly although is located very close.
The distance between the most remote localities
within southern part of the Russian Far East exceeds
ca. 1000 km. The South Siberian locality is equidis-
tant from the southernmost locality in the Primo-
rye Territory and the locality in the Khabarovsk
Territory and is ca. 1700 km. The locality from the
Khabarovsk Territory is the northernmost since the
record of the species in Kamchatka Territory (Mi-
kulin, 1988, 1990) was not confirmed: three speci-
mens from Kamchatka collected and identified as
Leptorema lithophila by A. G. Mikulin deposited in
VLA belong to genus Diploschistes.
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1000 pm

Fig. 1. Leptorema lithophila habit in South Siberia: a — pale grey thallus of Leptorema lithophila growing on wet hidey
rock cleft on Dimchig Sume Mt., Alkhanai National Park (field photo); b — brownish thallus of Leptorema lithophila

after 15-years keeping in herbarium. Scale = 1 cm

Thus, Leptotrema lithophila is not considered as
an endemic species of the Sikhote-Alin’ Range, as it
has been found in South Siberia, but the centre of
its area is devoted to the Sikhote-Alin’ Range (Fig.
4). The species occurs on elevation 25 to 1162 m
a. s. 1. from the coastal to inland regions, occurring
on siliceous rock surfaces in wet rock crevice of iso-

lated cliffs or gravelly barrens in wet and shaded
situations. The species is doubtfully reported to the
Kamchatka Territory (Mikulin, 1988, 1990) and for
the northern part of the Russian Far East (Urbanavi-
chus, 2010) and should be excluded from the list of
the territory.
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Fig. 2. The wet hidey cleft in isolated siliceous cliff in the forest belt at low elevation is a required habit for Leptorema
lithophila in South Siberia (Dimchig Sume Mt., Alkhanai National Park).
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Fig. 3. Accompany to Leptorema lithophila red listed, relic species, Coccocarpia palmicola, newly recorded for Alkhanai

National Park.

Fig. 4. Location map of Leptotrema lithophila.

The distribution of Leptotrema lithophila is prob-
ably wider as the species can be found in suitable
habitats of nemoral refugia of South Siberia and
southern part of the Russian Far East as well as tem-
perate East Asia. Taking into account the relict status
of Leptotrema lithophila, the species is recommend-
ed for inclusion in the Red Book of Russia.

Specimens Leptotrema lithophila examined:
“Russia, Transbaikal Territory, Alkhanai National
Park, Mogoytuyskiy Range, left bank of Uzbo-
goe River, Dimchig-Sume Massif, N exposition,
50°50'03.6"N, 113°23'25.4"E, 1162 m a. s. 1., on rocks
in wet rock crevice. 22 IX 2009. L. Yakovchenko.
1205” (ALTB); “Khabarovsk Territory, left bank of
Amur River, Komsomol’skiy District, at 60 km NE
from Boktor Settlement, Gorin River basin, Po-
ludenniy Stream valley in lower part, cliffs on over-
growing talus slope, 51°24'18"N, 137°53'45"E, 885 m
a. s. L., on rocks in wet rock crevice. 26 VIII 2011. L.
Yakovchenko. 1257” (VLA, dupl. ALTB); “Primorye
Territory, Dal'negorskiy District, at 1.5 km SW from
the Lidovka Settlement, Japan Sea coast, foothills
of Sikhote-Alin’ Range, gravelly barrens covered by
shrubs, 44°2422"N, 135°52'25"E, 25 m a. s. L., on si-
liceous rocks. 17 VIII 2014. L. Yakovchenko, E. A.
Davydov. 12304” (ALTB); “Shkotovskiy District, at
7.8 km SSW from Anisimovka Settelment, south-
ern Sikhote-Alin’ Range, upper stream of Berezoviy
Stream, north slope of Litovka (Falasa) Mt., gravelly
barrens field, 43°06'18.2"N, 132°47'15.4"E, 990 m
a. s. 1, on shady rocks. 26 VI 2012. L. Yakovchenko.
1174” (VLA, dupl. ALTB); “Litovka (Falasa) Mt.,
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gravelly barrens field in Abies-Picea forest, on rocks
in shade. 19 VIII 1967. L. A. Knyazheva” (VLA,
L-4302); “Vorobei Mt., gravelly barrens field in
Abies-Picea forest, on rocks in shade. 23 VIII 1967.
L. A. Knyazheva” (VLA, L-4479).

Specimens of Diploschistes incorrectly identi-
fied as Leptotrema lithophila: “Russia, Kamchatka
Territory, Elizovsky District, Kronotsky Nature Re-
serve, Central Semyachik Volcano System, south
east slope of Baran'ya Mt. (1426,2 m a. s. L), at 1 km
NW toward to lower termal field, gravelly barrens
field, 1000 m a. s. L., on rocks. 31 VII 1982. A. G. Mi-
kulin” (VLA, L-3353); “the mouth of Big Chazhma
River, coastal rocks at 1 km SE, 10 m a. s. 1., on soil.
23 VI1981. A. G. Mikulin” (VLA, L-3354); “Valagin-
sky Range, mountain peak at 1 km SE from Lysaya

Mt. (1222 m a. s. l.), mountain tundra, 1300 m a. s. 1,
on rocks. 24 VI 1984. A. G. Mikulin” (VLA, L-3352).
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