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Summary. During the revision of the lichen genus Protopannaria in the Russian Far East an epiphyte lichen species
new to Russia is reported. Protopannaria corticola previously known only from Sichuan Province of China (Himalayas)
was found in montane coniferous and riparian deciduous forests on bark of conifer and deciduous trees in the northern
and middle Sakhalin and the north-eastern Sikhote-Alin Mountain Range in the Khabarovsk Territory. The record of
the species in the Russian Far East shows a rather major disjunction (ca. 4600 km) of the species area. Detailed original
descriptions and distinctive features with illustrations for two representatives of the genus — Protopannaria corticola n
P, pezizoides - are presented. One specimen of Fuscopannaria poeltii reported for Sakhalin earlier was reidentified as
Protopannaria corticola, so the species was excluded from the lichen species list of Sakhalin and Russia.

PeBusus popa mumaitHukoB Protopannaria (Pannariaceae, Peltigerales)
Ha poccuiickoM [lanbHeM BocToke

A. K. Exxun!, JI. C. IkoBY4eHKO?

! Unemumym mopckoti eeonoeuu u eeopusuxu [JBO PAH, yn. Hayxu, 0. 1B, 2. Oxcno-Caxanutck, 693022, Poccust

2 OHI] Buopastoobpasus HasemHoil 6uomut Bocrmounoii Asuu JJBO PAH, np. 100-nem Bnadusocmoxka, 0. 159,
2. Bnaousocmox, 690022, Poccust

Kntoueswvie cnosa: 6opeanbHas 30Ha, JJanpHuit BOcToK Poccuy, IM3BIOHKTUBHBIE BUJbL, PacIpOCTpaHEHUe B
YMEepEeHHOM KJIMMarte, pefikiie BUJIbl, SN THbIE TUITATHUKIA.

Annomauusa. IlpencraBiennl pesynbTaThl peBusum popa Protopannaria Ha poccmiickom [lanbHem Bocroke.
CornacHo oTy4eHHBIM IaHHBIM, POJ, HACUMThIBAET HA M3YUeHHOI TEPPUTOPUN [Ba BUIA, OIMH 113 KOTOPBIX — Proto-
pannaria corticola - npuBopurcsa ayia Poccun Buepsble. Ha PIIB P, corticola 6b11 HatiieH B TOPHBIX XBOJHBIX 1 JOJIVTHHBIX
JICTOTIA/JHBIX JIeCaX Ha KOpe XBOMHBIX U JIVICTBEHHBIX IEPEBbEB B CEBEPHOI U CpefHelt yacTu ocTpoBa CaxannH u
B CEBEPO-BOCTOYHOI yacTu ropHoro xpebra Cuxora-Anuup B XabapoBckoM Kpae. HoBble MeCTOHAXOX/IeHNsI BU/IA,
paHee M3BECTHOTO TONBKO 13 IpoByHIVM Knras Cerayans ([yManan), HOKaspIBaIOT 3HAUUTEIbHYIO (0K0/IO 4600 KM)
IOV3BIOHKIMIO B €70 PACIpOCTPaHeHUN. B cTaThe nmpuBeeHb! TOApOOHbIE OPUTMHATBHBIE OIMCAHMUS Y WITIOCTPALIUNI
oboux BBIABIEHHBIX B Poccum mpepcrasuteneit poga — Protopannaria corticola u P. pezizoides, a Takxe JaHbI UX
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oT/4KTeNnbHble npusHaku. [lockonbKy ofut obpaser P. corticola 6bI1 paHee HeBepHO olpefienieH Kak Fuscopannaria
poeltii, panubI Bup oumnbouHo npuBoauiacs ausa Caxamuua n Poccuy, MO3TOMY OH MCK/IIOYAETCsl HAMY U3 CIIMCKa

nuiIaiHuKoB Poccnu.

Introduction

Protopannaria  (Gyeln.) P. M. Jorg. et
S. Ekman (Pannariaceae Tuck.) was introduced to
accommodate crustose-squamulose species without
secondary chemistry with lecanorine apothecia,
amyloid hymenium and ascilacking internal amyloid
structures (Jorgensen, 2000). Phylogenetic studies
(Ekman, Jergensen, 2002; Spribille, Muggia, 2013;
Ekman et al., 2014) have shown an independent
generic status of Protopannaria. The genus is small,
of 7 species worldwide growing on mosses, debris or
turf, or occasionally found on bark of trees in damp
habitats. In Russia only one species of the genus is
known - Protopannaria pezizoides (Weber) P. M.
Jorg. et S. Ekman, which is widely distributed mostly
in Arctic and mountain regions southward (Andreev
et al., 1996; Urbanavichus, 2011).

During the treatment of herbarium from the
Sakhalin Region and the Khabarovsk Territory we
discovered a peculiar Pannariaceae growing on
bark of conifer and deciduous trees in montane
coniferous and riparian deciduous forests. The
taxon was identified as Protopannaria corticola P.
M. Jorg which was described from Sichuan Province
of China (Himalayas) by Jergensen (2007) and so
far was known only from the locus classicus. The
findings of the species in the Russian Far East shows
a rather major disjunction (ca. 4600 km) of the
species distribution area.

Material and methods

Ten specimens of Protopannaria corticola were
collected in 2011-2018 in North and Middle Sakha-
lin by the first author and North-Eastern Sikhote-
Alin Mountain Range in the Khabarovsk Territory
by the second author. Sixteen specimens of Proto-
pannaria pezizoides, collected from the Far East of
Russia — Sakhalin, Kuriles and Kamchatka Peninsula
by several authors in different years, were treated for
comparison with a new record - P. corticola. The
specimens were examined using a stereomicroscope
(MBS-10) and compound microscope (LOMO Mik-
med 3) by standard microscopic techniques (Ste-
panchikova, Gagarina, 2014) and identification keys
(Jorgensen, 2000, 2007). Anatomical examination
was undertaken using hand cut sections mounted
in water with following reagents: 10 % KOH (K)

and Lugols solution (I). Spot tests were made with
K, sodium hypochlorite solution (C) and 1,4-p-
phenylendiamine (P), and I. Examined specimens
are deposited in the herbaria of Institute of Marine
Geology and Geophysics (SAK), Federal Scientific
Center of East Asian Terrestrial Biodiversity (VLA)
and Botanical Garden-Institute FEB RAS (VBGI).
The duplicate of the specimen Protopannaria corti-
cola VBGI 177902 is deposited in ALTB.

The results

Protopannaria corticola P. M. Jorg. (Fig. 1, 2):
“Russia, Sakhalin Region, Sakhalin Island, No-
glikskiy District, Nogliki vicinity, 51°49'14.4"N,
142°56'36.17"E, 83 m, old-growth coniferous forest,
on bark of old Betula ermanii. 12 X 2012. Leg. A. K.
Ezhkin” (SAK 1273); ibid., “...on bark of fallen Picea
jezoensis. 12 X 2012. Leg. A. K. Ezhkin” (SAK 2517);
ibid., ... Tymovskiy District, Tym' and Belaya River
valley, 50°36'52.34"N, 142°50'41.58"E, 204 m, low-
disturbed riparian forest, on bark of Populus sua-
veolens. 25 VI 2018. Leg. A. K. Ezhkin” (SAK 2518);
“Khabarovsk Territory, Ulchskiy District, 40 km
western from De-Kastri Village, North-Eastern
Sikhote-Alin Mountain Range, western slope of
Ploskaya Mt., Yay River Valley, between Zvonkiy
and Glubokiy Streams, 51°25'01.9"N, 140°14'13.5"E,
450 m, old-growth coniferous forest, on bark of Pi-
cea jezoensis. 05 VIII 2011. Leg. L. S. Yakovchenko”
(VBGI 177897-177903).

Description of studied specimens: Thallus squa-
mulose, 2-3 cm diam., greenish or brownish grey
with white-pruinose margins, 120-130 m thick with
a cellular upper cortex, 20-30 um wide; 50-100 um
thick photobiont layer with Nostoc in clusters, indi-
vidual cells 4-6(7) pum diam; no lower cortex, the
medulla merging into the blackish rhizohyphae.
Apothecia numerous, 0.5-1.5(2) mm broad with
prominent, crenulate, white-rimmed thalline mar-
gin and orange-brown, flat disc with reduced proper
exciple. Hymenium up to 200 pm high, I+ blue, asci
clavate 50-90 x 10-15(20) pm, without internal
amyloid apical structures, 8-spored. Ascospores co-
lourless, simple, broadly ellipsoid, (13)17-19(22) x
(5.5)7.5-8(11) pm including perispore.

Chemistry: cortex and medulla K-, C-, P-.

Habitat and distribution: The species grows on
trees and shrubs — Rhododendron sp. and Salix sp.
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in montane forest in the Himalayas at altitude 2980~  ermanii Cham., and Populus suaveolens Fisch. Pro-
3150 m. In the Russian Far East the species occurs topannaria corticola is a rare species in the region
in boreal zone in coniferous and riparian forests and prefers old-growth and low-disturbed forests at
on bark of Picea (Siebold et Zucc.) Carriére, Betula altitude up to 450 m.
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Fig. 2. Protopannaria corticola (VBGI 177902): A — Thallus with apothecia; B — Apothecium section and blue reaction
of hymenium with I; C - Asci without internal amyloid apical structures in I; D — Ascospores. Scale bars: A = 1 mm,
B =50 um, Cand D = 10 pm.
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Notes: The species reminds a northern, terrico-
lous species — Protopannaria pezizoides (Weber)
P. M. Jorg. et Ekman by the same orange-brown apo-
thecia, but the last one is clearly differed by its less
developed thallus, larger ascospores, (18)20-28(30)
x (8)9-11(13) um and apothecia, lack of pruinose
on margins and different habitat — grows on soil,
plant debris and moss (Jorgensen, 2000, 2007; Smith
et al., 2009; Stenroos et al., 2016). The studied speci-
mens are in general corresponded to the protologue
(Jorgensen, 2007), however we have found larger
size of ascospores (12-15 x 7-10 um in the proto-
logue), smaller size of asci (100-130 x 10-15 pym in
protologue) and thinner size of thallus with thicker
upper cortex (200-300 pum thick with a cellular up-
per cortex, 40-50 um wide in the protologue).

Protopannaria pezizoides (Weber) P. M Jorg. et
S. Ekman (Fig. 3): “Russia, Sakhalin Region, Shi-
kotan Island, The Krai Sveta Cape, 43°5028.9"N,
146°54'35.49"E, 59 m, seaside meadow, on soil on
old military bunker. 19 IV 2017. Leg. A. K. Ezh-
kin” (SAK 1268); ibid., “...Paramushir Island, The
Utesnaya Bay, 50°36'15.67"N, 156°09'27.72"E, 57 m,
seaside, on soil among rocks. 03 X 2017. Leg. A. K.
Ezhkin” (SAK 1269); ibid., “...The Ozernyi Cape,
50°3524.22"N, 156°09'40.96"E, 57 m, seaside mead-
ow, on soil among rocks. 03 X 2017. Leg. A. K. Ezh-
kin” (SAK 1270); ibid., “...Sakhalin Island, Smirnyk-
hovskiy district, Mt. Vaida vicinity, Vitnitsa River
valley, coniferous forest, on moss. 13 VII 2018. Leg.
V. V. Kaganov” (SAK 2001); ibid., “...Sakhalin Is-
land, Smirnykhovskiy district, Poronayskiy district,
Beluha River Valley, 50°10'10.61"N, 143°22'16.3"E,
293 m, mixed forest, on soil on forest trail. 2018 VIII
2020. Leg. A. K. Ezhkin” (SAK 719); “Kamchatka
Peninsula, Elisovskiy district, Valaginskyi Ridge, Mt.
Pereval, 1781 m, on soil among rocks. 25 VI 1984.
Leg. A. G. Mikulin” (VLA 840625-18,2); ibid., ..
Tihon'kaya Bay, 20 m, on soil among rocks. 29 VI
1981. Leg. A. G. Mikulin” (VLA 840-629-121); ibid.,
“...Kronotskoye Lake, 390 m, larch woodland, on soil
among rocks. 22 VI 1984. Leg. A. G. Mikulin” (VLA
840622-16-15); ibid., “...Krasheninnikova Bay, 375
m, heath tundra, on moss on soil. 30 VI 1984. Leg.
A. G. Mikulin” (VLA 840630-21-11); ibid., “...Gei-
zernaya River valley, 380 m, on soil among rocks.
08 VIII 1979. Leg. A. G. Mikulin” (VLA 790808-XIII-
I); ibid., “..Pyataya River, 20 m, birch forest, on
mossy tree trunk. 26 VII 1982. Leg. A. G. Mikulin”
(VLA 820726-91); ibid., “...Mt. Poputnaya, 1656
m, on soil. 9 VIII 1985. Leg. A. G. Mikulin” (VLA
850809-13a/2); ibid., “..Chazhma River valley, 20

m, on soil. 7 VII 1981. Leg. A. G. Mikulin” (VLA
810707-255); ibid., “...Chazhma Cape, 40 m, sea-
side, on soil among rocks. 23 VI 1981. Leg. A. G. Mi-
kulin” (VLA 810623-32); ibid., “...Pamyatnik Cape,
seaside, 5 m, on soil among rocks. 25 VIII 1979. Leg.
A. G. Mikulin” (VLA 790825-I-B); ibid., “...Tyu-
shevka River and Volch'ya River valley, 120 m, coast-
al cliffs, on soil among rocks. 14 IX 1981. Leg. A. G.
Mikulin” (VLA 810914-948).

Description of studied specimens: Thallus squa-
mulose, 2-4 cm diam., usually brown without pru-
inose, blue-grey in shaded habitats, often forming
compact mats on substrate, 200 um thick with a cel-
lular upper cortex, (20)30-50 um wide; 60-140(160)
pm thick photobiont layer with Nostoc in clusters,
individual cells 4-5 pm diam.; no lower cortex. Apo-
thecia numerous, 0.5-2.5(3) mm broad with promi-
nent crenulate margin and bright orange-brown, flat
disc. Hymenium up to 190 um high, I+ blue, asci cla-
vate to subcylindrical 100-120 x 13-16 pum, without
internal amyloid apical structures, 8-spored. Asco-
spores colourless, simple, broadly ellipsoid, (18)20-
28(30) x (8)9-11(13) um including perispore.

Chemistry: cortex and medulla K-, C-, P-.

Habitat and distribution: The species grows on
bare soil, over dump mosses on basses of trees, walls
and rocks, on decaying wood and plant debris, pre-
fers northern territories and mountains (Jergensen,
2000, 2007; Smith et al., 2009; Stenroos et al., 2016).

Notes: The studied specimens are in general cor-
responded to the protologue (Jorgensen, 1978),
however we have found wider range of the size of
ascospores (25-30 x 9-12 um including perispore in
the protologue), larger size of apothecia (to 2 mm in
the protologue), thicker photobiont layer (60-90 pm
in the protologue) and hymenium (up to 150 um in
the protologue).

Discussion

After the revision of the genus Protopannaria
collected from the Russian Far East we reported a
species new to Russia — P. corticola, which occurs in
boreal zone on Sakhalin and Sikhote-Alin Moun-
tain Range. In the area of investigation, the species
prefers cool moist old-growth montane coniferous
forests and grows on bark of old coniferous trees and
birch. Only one finding of the species was reported
in riparian forest where the species occurs on bark
of poplar. The most extended localities of Protopan-
naria corticola is ca. 4600 km. Obviously, this spe-
cies has a much wider cool temperate distribution
and its disjunction hardly real since it certainly has
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been overlooked in the interjacent area and with a
high probability can be found in other mountain-
ous regions within East Asia. Protopannaria corti-
cola seems to be a rare lichen as it is absent in man-
aged and young forests. So, the species can be used
as an indicator of low-disturbed coniferous forests
in the region. It resembles another representative of
the genus — widespread Protopannaria pezizoides,
which grows on soil, moss and plant debris mostly
in northern territories and mountains. Protopanna-
ria corticola differs from P. pezizoides by lesser sizes
of spores and ecology - the species grows only on
tree bark. Earlier, one specimen of Protopannaria
corticola (SAK 1273) was misidentified and reported
as Fuscopannaria poeltii (P. M. Jorg.) P. M. Jorg. for
Sakhalin (Ezhkin, Jorgensen, 2018), so the species is
excluded here from the lichen species list of Sakha-
lin and Russia. Fuscoppanaria species differs from

other Pannariaceae lichens by hemiamyloid hyme-
nium, first reacting blue-green, then rapidly turning
red-brown, and the asci have amyloid apical struc-
tures, most often a ring-structure or tube. Protopan-
naria species have amyloid hymenium I+ blue only
around the asci lacking internal amyloid structures
(Jorgensen, 2000).
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Fig. 3. Protopannaria pezizoides (VLA 810707-255): A — Thallus with apothecia; B — Apothecium section and blue
reaction of hymenium with I; C - Asci without internal amyloid apical structures in I; D — Ascospores. Scale bars:
A =2mm, B=50um, Cand D =10 um.
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