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Abstract
New lichenological data of thirteen rare, protected, and noteworthy lichen species
found in Central and North-Eastern Poland are presented. One species – Abscon-
ditonia rubra is new to Poland and six of them – Biatora veteranorum, Normand-
ina pulchella, Lepraria umbricola, Micarea isidioprasina, M. soralifera, Mycoblas-
tus sanguinarius, and Trapelia involuta are new to Central Poland. In addition,
new localities of five rare and protected lichen species – Cetraria ericetorum,
Chaenotheca brachypoda, Cladonia stellaris, Parmelia submontana and Peltigera
malacea, are also presented.

Keywords
Absconditonia rubra; lichenized fungi; protected species; endangered species;
species distribution

Dedicated to Professor Lucyna Śliwa

1. Introduction

In early 2024, the updated lichen checklist of Poland was
published, in which data on the occurrence of species in all
regions of the Country are given (Fałtynowicz et al., 2024).
However, new and detailed lichenological studies conducted
in Poland still provide new data on the presence of lichen
species (e.g., Hachułka et al., 2024; Szczepańska et al., 2023).
is data enriches information about lichen distribution and
their environmental preferences. Central and North-Eastern
Poland are the regions where lichenological research has
been conducted for a long time. Many lichen species were
found here, and their distribution was summarised (e.g.,
Cieśliński, 2003; Czyżewska, 2020; Fałtynowicz et al., 2024).
However, large parts of this area have still not been studied,
especially in terms of the distribution of species recently
described (e.g., Guzow-Krzemińska et al., 2016, 2019) and
small, inconspicuous species easy to overlook in the field.
e lichens distribution and population size change over
time (Czyżewska, 2003). erefore, field data on the lichen

populations should be obtained regularly to keep up with the
actual state of knowledge on them. us, the knowledge
state of the species occurrence in Central and North-Eastern
Poland requires supplementation and actualization. Particu-
larly noteworthy are the protected and endangered species, as
well as those that are rarely recorded in Poland, which have
specific microhabitat preferences and are associated with a
specific habitat type. e full distribution of such species has
not yet been well recognized. In this context, describing new
sites of lichen species occurrence is of great scientific and
nature conservation value.

is work aimed to provide new distribution data of rare,
threatened, and protected lichen species and to supplement
the knowledge of their habitat preferences.

2. Material andmethods

e lichenological fieldwork was conducted from 2011 to
2023 in Central and North-Eastern Poland. e easily distin-
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guishable lichen species were identified in the field, while the
remaining specimens were collected for laboratory analysis.
e material was morphologically and anatomically analyzed
using standard microscope techniques (Smith et al., 2009).
e chemical properties of lichen thalli were determined
using 10% potassium dioxide (K), sodium hypochlorite (C),
p-phenylenediamine in ethanol (Pd), and Lugol’s iodine (I).
e presence of secondary metabolites was determined by
thin-layer chromatography (TLC) in solvent C (Orange et al.,
2001).

e presented brief characteristics of lichen species were
based on species description (e.g., Smith et al., 2009), as well
as own analyses and observations. Localities of species were
provided using the degrees of World Geodetic System ’84
(WGS84) and according to the 10 km ATPOL grid square
system by Cieśliński and Fałtynowicz (1993). e localities of
epigeic, protected lichen species (Cetraria ericetorum, Clado-
nia stellaris, and Peltigera malacea) were described addition-
ally as centroid coordinates of the 1 km APOL grid (Komsta,
2016; Verey, 2017), and the numbers of these cartogram
squares were given with the asterisk. e nomenclature of
physico-geographical mesoregions of Poland follows Solon
et al. (2018).e nomenclature of species follows Fałtynowicz
et al. (2024), while the nomenclature of Absconditonia rubra
follows Suija and van denBoom (2023).e collectedmaterial
was deposited in the KTC and UGDA lichen herbaria.

3. Results and discussion

During the lichenological studies conducted in various areas
of Poland, we obtained new data on the localities of thirteen
lichen species. One of them, Absconditonia rubra, is new to
Poland. In addition, six of them, Biatora veteranorum, Nor-
mandina pulchella, Lepraria umbricola,Micarea isidioprasina,
M. soralifera, Mycoblastus sanguinarius and Trapelia involuta
are new to Wyżyna Kielecka Upland mesoregion and Central
Poland, when five species, Cetraria ericetorum, Chaenotheca
brachypoda, Cladonia stellaris, Parmelia submontana and
Peltigera malacea are rare or scattered in Poland. Five of
the provided taxa, Cetraria ericetorum, Cladonia stellaris,
Normandina pulchella, Parmelia submontana, and Peltigera
malacea, are protected in Poland.

3.1. Absconditonia rubra (van den Boom, M. Brand &
Suija) Suija & van den Boom

e species is characterized by very thin thallus visible as pale
greenish, roundish patches, 1–1.5 cm wide in size, containing
small cells of Coccomyxa-like algae. Apothecia are very small,
creamy to pale-orange and orange-reddish, 0.06–0.15 mm in
diam. (please see Fot.1 A in Malíček et al., 2018). Apothe-
cia produce cylindrical-acicular, slightly curved, 3–7-septate
ascospores with a size of 33–40 × 1.2–1.8 μm (van den Boom
et al., 2015). allus and apothecia do not react with chem-
ical reagents and do not contain any secondary metabolites.
Very similar to A. rubra are Absconditella pauxilla Vězda &
Vivant and Absconditella annexa Vězda & Vivant, but both
of these species have inconspicuous thallus, paler (yellowish-
white) and bigger (0.2–0.4 μm) apothecia and occur on wood,
stumps and plant debris.

So far in Europe, A. rubra has been noted in France, Nether-
lands, Germany (van den Boom et al., 2015), and Czechia
(Malíček et al., 2018). It is the only species of the genus
Absconditella in Europe that grows as an epiphyte on trunks
of different trees, e.g., Carpinus, Fagus, Salix, Quercus, and
Sarothamnus. Malíček et al. (2018) state that it is a pioneer
species. It occurs in acidophytic and species-poor commu-
nities in different forests, from managed to old-growth. is
agrees with our findings, as A. rubra grew on the bark of
Pinus sylvestris and Abies alba in the transformed forest
habitats surrounding the quarry where quartzite sandstone is
extracted. e species was recognized in the field by distinct
pale green spots with little orange apothecia.

Specimens examined. Ee-64 – Wyżyna Kielecka Upland,
Góry Świętokrzyskie Mts, Wiśniówka stone quarry near
Kielce, 50.9329°N, 20.6912°E, forest with dominant Abies
alba, on the trunk of Abies alba Sept. 2021, leg. A. Łubek,
det. P. Czarnota (KTC); Wyżyna Kielecka Upland, Góry
Świętokrzyskie Mts, Wiśniówka stone quarry near Kielce,
50.9366°N, 20.7030°E, forest with domination of Pinus syl-
vestris, on the trunk of Pinus sylvestris, Sept. 2021, leg., det. A.
Łubek (KTC).

3.2. Biatora veteranorum Coppins & Sérus.

e species is distinguished by thin, pale and indistinct thal-
lus, and white to pale brown apothecia, 0.16–0.4 mm in diam.
(not present in collectedmaterials). It also has distinctive, ses-
sile to short-stalked, white-pruinose pycnidia, with aseptate,
bacilliform conidia, with a size of 2.8–3.5 × 0.8–1 μm.

is species is very rare in Poland. Its occurrence was known
only frommountainous areas such as Karpaty Zachodnie and
Bieszczady Mountains (Czarnota & Węgrzyn, 2012). It was
also recorded in the Ukrainian Carpathians (Kondratyuk &
Coppins, 2000). Sites in the Góry Świętokrzyskie Mountains
are the most northern sites in Poland. B. veteranorum prefers
decayed wood of decorticated conifer snags within shady
mixed and spruce montane forests (Czarnota & Węgrzyn,
2012). Species can be mistaken with similar Biatora ligni-
mollis T. Sprib. & Printzen (Cannon et al., 2021), which
has a UV+ white thallus and globose pycnidia, Micarea
pycnidiophora Coppins & P. James – having white stalked
pycnidia that turn red with C and M. stipitata Coppins &
P. James – having conidia with the size of 6–8 × 1–1.8 μm.

Specimens examined. Ee-86 – Wyżyna Kielecka Upland,
Góry Świętokrzyskie Mts, Cisowsko-Orłowiński Landscape
Park, Cisów im. prof. Zygmunta Czubińskiego nature reserve,
50.7716°N, 20.8905°E, beech forest, on the trunk ofAbies alba,
14 June 2023, leg., det. R. Szymczyk (KTC); Wyżyna Kielecka
Upland, Góry Świętokrzyskie Mts, Cisowsko-Orłowiński
Landscape Park, Cisów im. prof. Zygmunta Czubińskiego
nature reserve, 50.7726°N, 20.8958°E, beech forest, on wood,
14 June 2023, leg., det. R. Szymczyk (KTC).

3.3. Cetraria ericetorum Opiz

e species can be easily distinguished from C. islandica
by the presence of only strictly marginal pseudocyphellae
and more narrow, canaliculate lobes. Its thallus also does
not react with Pd (Smith et al., 2009). It grows on soil in
psammophilous grasslands, heathlands, and young pine plan-
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tations in oligotrophic, sandy habitats (Cieśliński, 1979, 2003;
Czyżewska, 1986; Faliński et al., 1993; Halicz & Godlewski,
1968; Zielińska, 1967).

e species was relatively frequent in the Polish lowlands in
the 20th Century (Cieśliński, 1979, 2003; Czyżewska, 1986;
Faliński et al., 1993; Halicz & Godlewski, 1968; Zielińska,
1967). However, it is getting scattered nowadays. Recently,
it was reported i.e., by Adamska (2014), Fałtynowicz (2018),
Fałtynowicz and Fałtynowicz (2022), Hachułka (2012), Kier-
cul (2020), Matwiejuk (2009a, 2009b). e species is under
strict species protection in Poland (Dz.U. z 2014 r. Poz. 1408)
and classified in the NT (Near reatened) category on the
red list of lichens in Poland (Cieśliński et al., 2006). However,
its threat is probably much higher nowadays.

Specimens examined. Cf-07 (*FC7095) – Dolina Dolnego
Bugu Valley, Kamieńczyk village, 52.60407°N, 21.59149°E, in
the small path of psammophilous grassland on the edge of
a dirt road and dune slope with xeric Scots-pine forest, May
2011, det. P. Zaniewski (field observation); De-39 (*ED9353)
– Dolina Białobrzeska Valley, Różanna village, 51.58250°N,
20.49355°E, in psammophilous grassland and nearby heath-
land with common juniper, 28 Aug. 2021, det. P. Zaniewski
(field observation).

3.4. Chaenotheca brachypoda (Ach.) Tibell

especies is characterized by very thin, oen endosubstratic,
crustose thallus, with long-stalked, pin-like, 0.4–1.4 mm high
apothecia, with dark brown mazaedium that is visible as
yellowish to green due to being heavily pruinosed. Ascospores
are 1-celled and 3–4 μm wide. It contains pulvinic and
vulpinic acids (Smith et al., 2009).

In Poland, Ch. brachypoda is found mainly on deadwood and
old deciduous trees inwell-preserved forest ecosystems.How-
ever, it is sometimes found in old village parks (Cieśliński,
2003; Kubiak, 2017). e species is known from scattered
localities in Central and North-Eastern Poland (Cieśliński,
2003; Czyżewska, 2020; Kukwa et al., 2020). It is listed in the
EN (Endangered) category in Poland (Cieśliński et al., 2006).

Specimens examined. De-64 (*ED46) – Równina Warsza-
wska Plain, Górki Szymona Park, 52.0593°N, 21.0219°E, on
an old willow near the stream, 13 Oct. 2023, leg., det. P.
Zaniewski (private herbarium).

3.5. Cladonia stellaris (Opiz) Pouzar & Vězda

It is a bright, fruticose, mat-forming Cladonia species. e
species is easily distinguishable in the field from most of
the other reindeer lichen species by the presence of different
orientations (star-like) of podetial tips, usually dividing into
four. It differs from C. portentosa (Dufour) Coem. mainly by
podetial tips (in that species usually divided into three tips),
denser branching, and a “cauliflower-like” appearance (Smith
et al., 2009).

In Poland,C. stellaris occurs in themountains and raised bogs
(Cieśliński, 2004) but is especially abundant in Scots pine
forests (Juraszek, 1927; Kobendza, 1930), being the indicator
of the best-developed communities of Cladonio-Pinetum
Juraszek 1927 (Cieśliński, 1979; Zielińska, 1967). e species
was quite frequently reported from Poland, especially in

the central and north-eastern, more continental parts (i.e.,
Cieśliński, 1979, 1987, 2003; Czyżewska, 1986; Halicz &
Godlewski, 1968; Juraszek, 1927; Kobendza, 1930; Zielińska,
1967). Nowadays, the species is under decline (i.e., Cieśliński,
2004; Zaniewski et al., 2012, 2015), more frequently found in
pine forests and heathlands of Biebrza river valley (Berna-
towicz et al., 2015; Bystrek & Kolanko, 1997; Cieśliński,
2003). Despite this, new localities are still described (i.e.,
Kiercul, 2015; Szczepańska et al., 2023; Zaniewski & Siedlecki,
2021). However, they are probably the remnants of the
old populations. e newly found localities highlight the
Równina Kurpiowska Plain mesoregion as a significant area
of the present species occurrence.

Specimens examined. Be-79 (*EB9797) – Równina Kurpi-
owska Plain, Czarnia nature reserve, 53.32908°N, 21.21427°E,
on the edge of the paved road and xeric Scots pine forest, a
very small, vanishing population, July 2022, det. P. Zaniewski
(field observation); Ec-60 (*EC0640) – Równina Kurpiowska
Plain, Chorzele-Kolonia village, 53.28866°N, 20.95718°E, on
the edge of a dirt road and xeric Scots pine forest, Sept.
2017, det. P. Zaniewski (field observation); Ce-70 (*EC0739)
– Równina Kurpiowska Plain, Zawady village, 53.29270°N,
21.24243°E, in Cladonia-Scots pine forest and the edge of dirt
road, Sept. 2017, det. P. Zaniewski (field observation); Ce-70
(*EC0749) – Równina Kurpiowska Plain, Zawady village,
53.28374°N, 21.24196°E, in Cladonia-Scots pine forest, Sept.
2017, det. P. Zaniewski (field observation); Ce-80 (*EC0872)
– Równina Kurpiowska Plain, Nadlesie village, 53.25603°N,
21.28551°E, in Cladonia-Scots pine forest, Sept. 2017, det.
P. Zaniewski (field observation); Ce-80 (*EC0883) – Równ-
ina Kurpiowska Plain, Nadlesie, 53.24679°N, 21.30001°E,
in Cladonia-Scots pine forest, and on the edge of psam-
mophilous grassland, Sept. 2017, det. P. Zaniewski (field
observation); De-94 (*ED4993) – Dolina Środkowej Wisły
Valley, Pogorzel village, 51.980481°N, 21.38060°E, in the
vanishing path of Cladonia-Scots pine forest near the dirt
road, July 2017, det. P. Zaniewski (field observation).

3.6. Lepraria umbricola Tønsberg

e species is characterized by green, grey-green, relatively
thick, powdery, and finely-sorediate thallus, with visible pro-
jecting hyphae.allus turns bright yellowwith Pd andK.e
diagnostic feature of species is the presence of thamnolic acid
as a secondary metabolite (Smith et al., 2009).

So far, this species has been known from North-Eastern
Poland – from Eastern Baltic lakelands and Podlesie-Belarus
highlands, as well as Southern Poland – from Sudety Moun-
tains and Sudety foothills (Fałtynowicz et al., 2024). It usually
grows as an epiphyte on the acidic bark of Abies, Betula,
and Pinus and as epixylic on wood. Our findings are new
to Central Poland.

Specimens examined. Ee-45 – Wyżyna Kielecka Upland,
GarbGielniowski Ridge, S of theCiechostowice nature reserve,
51.1481°N, 20.7320°E, upland firmixed forest, on the trunk of
Larix polonica, Oct. 2021, leg., det. A. Łubek (KTC); Wyżyna
Kielecka Upland, Garb Gielniowski Ridge, Ciechostowice
nature reserve, 51.1531°N, 20.7390°E, upland firmixed forest,
on the trunk of Abies alba, Oct. 2021, leg., det. A. Łubek
(KTC); Ee-55 –Wyżyna Kielecka Upland, Płaskowyż Suched-
niowski Plateau, Suchedniowsko-Oblęgorski Landscape Park,
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Dalejów nature reserve, 51.0741°N, 20.7322°E, upland fir
mixed forest with old beeches and oaks, on the trunk of Abies
alba, Oct. 2021, leg., det. A. Łubek (KTC); Wyżyna Kielecka
Upland, Płaskowyż Suchedniowski Plateau, Suchedniowsko-
Oblęgorski Landscape Park, Świnia Góra nature reserve,
51.0546°N, 20.7038°E, upland fir mixed forest, on the trunk
of Pinus sylvestris, July 2023, leg., det. R. Szymczyk (UGDA
L-63786).

3.7. Micarea isidioprasina Brand, van den Boom,
Guzow-Krzemińska, Sérusiaux & Kukwa

e species is characterized by green to dark green thallus
with a bluish tinge, composed of branched isidia. Apothe-
cia are white to beige-white, flat to convex, very rare (not
present in collected materials), and producing ovoid, 0–1-
septate ascospores, reaching the size of 11–14 × 3.5–4.5 μm.
allus of this species contains micareic acid and Sedifolia-
grey pigment, which reacts violet with K (Guzow-Krzemińska
et al., 2019).

is species belongs to theMicarea prasina group, and it was
described in 2019 (Guzow-Krzemińska et al., 2019). It has
been noted from a few sites of North-East and East Poland
so far, i.e., Białowieża Primeval Forest, Roztocze Środkowe
(Guzow-Krzemińska et al., 2019), Pojezierze Kaszubskie
Lakeland (Kossowska et al., 2022) and Wybrzeże Słowińskie
Coast (Szczepańska et al., 2023). M. isidioprasina grows
mainly on wood and the acidic bark of Alnus and Picea. It
prefers humid places in forests. Our findings are new to the
Wyżyna Kielecka Upland and Central Poland.

Specimens examined. Ee-45 – Wyżyna Kielecka Upland,
Garb Gielniowski Ridge, to the S of the Ciechostowice nature
reserve, 51.1481°N, 20.7320°E, upland fir mixed forest, on
wood,Oct. 2021, leg., det. A. Łubek (KTC);Ee-55–Płaskowyż
Suchedniowski Plateau, Suchedniowsko-Oblęgorski Land-
scape Park, Dalejów nature reserve, 51.0741°N, 20.7322°E,
upland fir mixed forest with old Fagus and Quercus, on
wood, Oct. 2021, leg., det. A. Łubek (KTC); Płaskowyż
Suchedniowski Plateau, Suchedniowsko-Oblęgorski Land-
scape Park, Dalejów nature reserve, 51.0705°N, 20.7380°E,
subcontinental oak-hornbeam forest with old Larix polonica,
on wood, Oct. 2021, leg., det. A. Łubek (KTC); Płaskowyż
Suchedniowski Plateau, Suchedniowsko-Oblęgorski Land-
scape Park, Dalejów nature reserve, 51.0715°N, 20.7446°E,
upland fir mixed forest with old Fagus and Quercus, on stone,
Oct. 2021, leg., det. A. Łubek (KTC).

3.8. Micarea soralifera Guzow-Krzemińska, Czarnota,
Łubek & Kukwa

especies is characterized by green to greyish-green crustose
thallus and green soralia with a bluish-grey or brownish
tinge. Soralia develop both from endosubstratal, as well as
areolate thallus. Soredia are farinose, bright to pale green.
In some of our collected materials, M. soralifera has con-
vex, immarginate, and pale greyish apothecia, 0.1–0.3 mm
in diam., with ovoid, ellipsoid or oblong, 0–1(–2)-septate
ascospores with a size of 6–12 × 3.5–4.5 μm. allus and
soralia of this species contain micareic acid, and soredia
contain Sedifolia-grey pigment, which reacts violet with K
and C (Guzow-Krzemińska et al., 2016).

is species belongs to theMicarea prasina, group, and it was
described in 2016 (Guzow-Krzemińska et al., 2016). It has
been noted so far frommany sites in the north, east, and south
of Poland (Fałtynowicz et al., 2024), but it has not yet been
recorded in Central Poland. Micarea soralifera grows mainly
on wood and sometimes on the bark of Alnus, Quercus, and
Tilia in humid places. e species appears to be quite com-
mon, but in the field, it can be confused with other sorediate
species, e.g., Trapeliopsis flexuosa (Fr.) Coppins & P. James.

Specimens examined. Ee-45 – Wyżyna Kielecka Upland,
GarbGielniowski Ridge, S of theCiechostowice nature reserve,
51.1481°N, 20.7320°E, upland fir mixed forest, on wood, Oct.
2021, leg., det. A. Łubek (KTC); Wyżyna Kielecka Upland,
Garb Gielniowski Ridge, Ciechostowice nature reserve,
51.1565°E, 20.7382°E, upland fir mixed forest, on wood, Oct.
2021, leg., det. A. Łubek (KTC); Wyżyna Kielecka Upland,
Garb Gielniowski Ridge, Ciechostowice nature reserve,
51.1549°N, 20.7382°E, upland fir mixed forest, on wood, Oct.
2021, leg., det. A. Łubek (KTC); Wyżyna Kielecka Upland,
Garb Gielniowski Ridge, Ciechostowice nature reserve,
51.1531°N, 20.7390°E, upland fir mixed forest, on wood, Oct.
2021, leg., det. A. Łubek (KTC); Ee-55 – Wyżyna Kielecka
Upland, Płaskowyż Suchedniowski Plateau, Suchedniowsko-
Oblęgorski Landscape Park, Dalejów nature reserve,
51.0752°N, 20.7382°E, upland firmixed forest, onwood inwet
place, Oct. 2021, leg., det. A. Łubek (KTC); Wyżyna Kielecka
Upland, Płaskowyż Suchedniowski Plateau, Suchedniowsko-
Oblęgorski Landscape Park, Dalejów nature reserve,
51.0705°N, 20.7380°E, subcontinental oak-hornbeam forest
with oldLarix polonica, onwood,Oct. 2021, leg., det. A. Łubek
(KTC).

3.9. Mycoblastus sanguinarius (L.) Norman

e species is characterized by pale to dark grey, very irregu-
lar, thick, verrucose, and warted, continuous, or cracked thal-
lus. It usually has frequent apothecia, that are black, convex or
almost spherical, appressed or sessile, reaching 0.5–3.0mm in
diam. e typical feature of the species is bright carmine-red
tissue visible under abraded apothecia, which reacts bright
red with K. is species contains atranorin, chloratranorin,
rhodocladonic acid, and caperatic acid as secondary metabo-
lites (Smith et al., 2009).

is circumboreal species prefers cool and moist environ-
ments. It grows typically on conifer bark and wood (Spribille
et al., 2011). In Poland, M. sanguinarius primarily grows on
the bark of old trees, e.g., Abies, Betula, Fagus, and Picea, and
also on siliceous stones and wood (Fałtynowicz et al., 2024).
It is knownmainly from the south andnorth regions of Poland
(Fałtynowicz et al., 2024) and has not been noted in Central
Poland so far.

Specimens examined. Ee-55 – Wyżyna Kielecka Upland,
Płaskowyż Suchedniowski Plateau, Suchedniowsko-Oblęgor-
ski Landscape Park, Skałki Piekło Dalejowskie Rocks nature
monument, 51.08001°N, 20.76004°E, upland fir mixed forest,
on acidic stone, Oct. 2021, leg., det. A. Łubek (KTC).

3.10. Normandina pulchella (Borrer) Nyl.

e species is composed of rounded and shell-like squamules
with sharply raised margins, which can be plain to concave in
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pale grey to green color. On the surface and along the squa-
mules’ margin, greenish soredia are present. Squamules and
soredia do not react with chemical reagents. Nevertheless, as
secondary metabolites, zeorin is present (Smith et al., 2009).

e species has been recorded so far in North-Eastern and
Southern Poland (Fałtynowicz et al., 2024), and it has not been
reported from Góry Świętokrzyskie Mountains and Central
Poland so far. e species is listed in category EN (Endan-
gered) on the red list of lichens in Poland (Cieśliński et al.,
2006), and it is under strict species protection (Dz.U. z 2014
r. Poz. 1408). It occurs mainly on the bark of old trees and
occasionally on bryophytes and other lichens in shady and
moist places, in forests, and in open habitats.

Specimens examined. Ee-86 – Wyżyna Kielecka Upland,
Góry Świętokrzyskie Mts, Cisowsko-Orłowiński Landscape
Park, Cisów im. Prof. Zygmunta Czubińskiego nature reserve,
50.7696°N, 20.8919°E, beech forest, on the trunk of Quercus
robur, June 2023, leg., det. R. Szymczyk (KTC).

3.11. Parmelia submontana Hale

Parmelia submontana is an epiphytic species. It is character-
ized by a foliose thallus, loosely attached to the substrate,
composed of elongated, pendulous, and characteristically
wrapped lobes. Non-typical specimens, less well-formed
and mixed with other species of the genus Parmelia, make
identification in the field difficult. e appearance of circular
to irregular soralia, with soredia being similar to isidia, may
be helpful in identification (Hachułka et al., 2024; Ossowska,
2021). e upper cortex with atranorin reacts yellow with K,
orange-yellow with Pd, and does not react with C and KC.
Medulla with salazinic and consalazinic acids reacts yellow
turning orange-red with K and orange-red with Pd, but does
not react with C and KC.is species is most common on the
bark of deciduous and coniferous trees in forest communities,
rarer in open areas in gardens, country parks, or on roadside
trees.

e species is known mainly from southern Poland and has
some dispersed localities in the north (Ossowska, 2021). In
the central part of the country, it is known only from the
historical localities of the Wysoczyzna Bełchatowska Plateau
and the Pasmo Przedborsko-Małogoskie Range (Czyżewska,
2020). In the Wyżyna Kielecka Upland, it was found in 1989
in the Świnia Góra nature reserve by Toborowicz (Ossowska,
2021). It is considered an extinct species in the Góry Świę-
tokrzyskie Mountains region (Cieśliński & Łubek, 2003). In
2023, during another exploration in the nature reserve, we
found P. submontana on fallen branches of Populus tremula.
is species is under strict protection in Poland (Dz.U. z 2014
r. Poz. 1408).

Species examined. Ee-55 – Wyżyna Kielecka Upland, Pła-
skowyż Suchedniowski Plateau, Świnia Góra nature reserve,
51.0582°N, 20.7124°E,wetAbies alba forest, on fallen branches
of Populus tremula, June 2023, leg., det. R. Szymczyk (KTC);
Ee-91 – Niecka Nidziańska Basin, Płaskowyż Jędrzejowski
Plateau, Gaj nature reserve, 50.6691°N, 20.2694°E, deciduous
forest, on bark of Padus avium, June 2023, det. R. Szymczyk
(field observation and photographic documentation).

3.12. Peltigeramalacea (Ach.) Funck

is lichen species reaches up to 15 cm in diam., and fre-
quently produces marginal apothecia. It is well distinguished
from the other Peltigera species by the lack of veins and very
sparse rhizines on the lower surface of the thallus, as well as
a characteristic blue-green color in the moisture state (Smith
et al., 2009).

In Poland, it grows on soil, especially in open and partially
shaded habitats, on sandy soils in xeric conditions, in psam-
mophilous grasslands, on dirt road edges, and in young pine
plantations (i.e., Cieśliński, 2003; Czyżewska, 1986; Zielińska,
1967). In the 20th century, it was considered widespread
(Czyżewska, 1986; Faliński et al., 1993; Halicz & Godlewski,
1968; Zielińska, 1967) however, it vanished nowadays, i.e.,
in the vicinity of Siemianówka reservoir (Matwiejuk, 2016),
and was not confirmed in the areas of Kampinos National
Park and Równina Kurpiowska Plain (field observations).
e species was recorded in the vicinity of the presented
site in the 20th century (Faliński et al., 1993). It is listed in
the category of VU (Vulnerable) on the red list of lichens
in Poland (Cieśliński et al., 2006), but this threat category
probably should be increased nowadays. It is also under strict
species protection in Poland (Dz.U. z 2014 r. Poz. 1408).

Specimens examined. Cg-27 (*GC7253) – Równina Bielska
Plain, north of Kleszczele town, 52.58952°N, 23.33414°E, on
soil on the edge of a sandy dirt road and xeric Scots-pine
forest, 22 Apr. 2021, det. P. Zaniewski (field observation).

3.13. Trapelia involuta (Taylor) Hertel

e species is characterized by pale grey to brownish grey,
slightly glossy to matt thallus, built from single and radially
growing areoles. When mature, thallus forms aggregations
of thick primary areoles and crust cracked of secondary
areoles (Orange, 2018). Apothecia are oen sparse, with
pinkish-brown to black discs, with grey-brown or white-
pruninose margins. It contains two secondary metabolites –
5-O-methylhiascic acid as amajor component and gyrophoric
acid as a trace (Orange, 2018).

T. involuta was previously synonymous with T. glebulosa.
However, the latest research reconfirmed them as a separate
species (Orange, 2018). In this context, correct and verified
field data of those taxa are important. T. involuta was pre-
viously known from the Karpaty Mountains (Fałtynowicz
et al., 2024). At Wyżyna Kielecka Upland, this species has
been recorded in 1991 by Cieśliński (Cieśliński, 1991) from
stone at Świętokrzyski National Park area. T. involuta grows
on siliceous rock, small stones, or brick in varying habitats as
a colonist of recently exposed surfaces (Orange, 2018).

Specimens examined. Ee-55 – Wyżyna Kielecka Upland,
Płaskowyż Suchedniowski Plateau, Suchedniowsko-Oblęgor-
ski Landscape Park, Skałki Piekło Dalejowskie Rocks nature
monument, 51.0800°N, 20.7600°E, upland fir mixed forest,
on acidic stone, Oct. 2021, leg., det. A. Łubek (KTC).

Acknowledgments

We are greatly indebted to the two reviewers for their helpful
comments.

ActaMycologica / 2024 / Volume 59 / Article 193964
Publisher: Polish Botanical Society

5



Łubek et al. / New lichen records in Poland

References

Adamska, E. (2014). Biota porostów Torunia na tle warunków
siedliskowych miasta [Lichen biota in Toruń in relations
to habitat conditions of the city]. Wydawnictwo Naukowe
Uniwersytetu M. Kopernika.

Bernatowicz, A., Zaniewski, P., & Pestka, Z. (2015). Zbiorowiska
roślinne z udziałem Cladonia stellaris na obszarach
wydmowych Basenu Dolnego doliny Biebrzy – wyniki
wstępne [Plant communities with Cladonia stellaris in a
dune areas of the Lower Basin of the Biebrza Valley –
Preliminary results]. Studia i Materiały CEPL w Rogowie,
42(1), 198–210.

Bystrek, J., & Kolanko, K. (1997). Porosty okolic Gugien w
Biebrzańskim Parku Narodowym [Lichens of the Gugien
area in the Biebrza National Park]. Fragmenta Floristica et
Geobotanica Polonica, 4, 245–251.

Cannon, P., Ekman, S., Kistenich, S., LaGreca, S., Printzen, C.,
Timdal, E., Aptroot, A., Coppins, B., Fletcher, A.,
Sanderson, N., & Simkin, J. (2021). Lecanorales:
Ramalinaceae, including the genera Bacidia, Bacidina,
Bellicidia, Biatora, Bibbya, Bilimbia, Cliostomum, Kiliasia,
Lecania,Megalaria,Mycobilimbia, Phyllopsora, Ramalina,
Scutula,alloidima, Toninia, Toniniopsis and Tylothallia.
Revisions of British and Irish Lichens, 11, 1–82.

Cieśliński, S. (1979). Udział oraz rola diagnostyczna porostów
naziemnych w zbiorowiskach roślin naczyniowych Wyżyny
Kielecko-Sandomierskiej i jej pobrzeży [Participation and
diagnostic role of aboveground lichens in the vascular
plant communities of the Kielce-Sandomierska Upland
and its shores]. Wyższa Szkoła Pedagogiczna.

Cieśliński, S. (1987). Porosty rezerwatu Czarnia i Surowe w
Zielonej Puszczy Kurpiowskiej [Lichens of Czarnia and
Surowe reserves in Zielona Puszcza Kurpiowska (Green
Kurpie Forest)]. Parki Narodowe i Rezerwaty Przyrody,
8(1), 65–75.

Cieśliński, S. (1991). Stan aktualny oraz zmiany we florze
porostów naskalnych i naziemnych w Świętokrzyskim
Parku Narodowym [Current status and changes in the
flora of epilitic and terricolous lichens in the
Świętokrzyski National Park]. Parki Narodowe i
Rezerwaty Przyrody, 10(3–4), 125–136.

Cieśliński, S. (2003). Distribution atlas of lichens (Lichenes) in
north-eastern Poland. Phytocoenosis (NS), Supplementum
Cartographiae Geobotanicae, 15, 1–430.

Cieśliński, S. (2004). Zanikanie Cladonia stellaris (Opiz) Pouzar
& Vézda w borze sosnowym Cladonio-Pinetum na
Wyżynie Kielecko-Sandomierskiej [Disappearance of
Cladonia stellaris (Opiz) Pouzar & Vézda in
Cladonio-Pinetum pine forest in the Kielce-Sandomierska
Highlands]. Chrońmy Przyrodę Ojczystą, 60(5), 41–50.

Cieśliński, S., Czyżewska, K., & Fabiszewski, J. (2006). Red list of
the lichens in Poland. In Z. Mirek, K. Zarzycki,
W. Wojewoda, & Z. Szeląg (Eds.), Red list of plants and
fungi in Poland (pp. 71–89). W. Szafer Institute of Botany,
Polish Academy of Sciences.

Cieśliński, S., & Fałtynowicz, W. (1993). Note from editors.
In S. Cieśliński & W. Fałtynowicz (Eds.), Atlas of the
geographical distribution of lichens in Poland 1 (pp. 7–9).
W. Szafer Institute of Botany, Polish Academy of Sciences.

Cieśliński, S., & Łubek, A. (2003). Czerwona lista porostów
zagrożonych w Górach Świętokrzyskich [Red list of
lichens threatened in the Świętokrzyskie Mountains].
Monographiae Botanicae, 91, 143–158.

Czarnota, P., & Węgrzyn, M. (2012). Lichenized and
lichenicolous fungi new to Babia Góra National Park
(Poland, Western Carpathians).Mycotaxon, 122, 89–110.
https://doi.org/10.5248/122.89

Czyżewska, K. (1986). Flora porostów naziemnych w
Załęczańskim Parku Krajobrazowym (Wyżyna
Wieluńska) [Flora of terrestrial lichens in Załęcze
Landscape Park (Wieluńska Upland)]. Acta Universitatis
Lodziensis Folia Sozologica, 2, 315–341.

Czyżewska, K. (2003). Wprowadzenie [Introduction].
Monographiae Botanicae, 91, 5–11.

Czyżewska, K. (2020).e lichenized, lichenicolous and other
non-lichenized allied fungi of central Poland. A catalogue.
W. Szafer Institute of Botany, Polish Academy of Sciences.
https://doi.org/10.35535/978-83-62975-40-2

Faliński, J. B., Cieśliński, S., & Czyżewska, K. (1993).
Dynamic-floristic atlas of Jelonka reserve and adjacent
areas. Distribution of vascular plant species, bryophytes
and lichens on the abandoned farmlands during
secondary succession. Phytocoenosis (NS), Supplementum
Cartographiae Geobotanicae, 3, 1–139.

Fałtynowicz, W. (2018). Materials to the lichen biota of Western
Pomerania (Northern Poland). Part 3. Lichen along the
shore of the Baltic Sea. Steciana, 22(4), 143–152.
https://doi.org/10.12657/steciana.022.017

Fałtynowicz, W., Czarnota, P., Krzewicka, B., Wilk, K.,
Jabłońska, A., Oset, M., Ossowska, E. A., Śliwa, L., &
Kukwa, M. (2024). Lichens of Poland. A fih annotated
checklist. W. Szafer Institute of Botany, Polish Academy of
Sciences. https://doi.org/10.35535/978-83-62975-47-1

Fałtynowicz, W., & Fałtynowicz, H. (2022). Materiały do bioty
porostów Przemkowskiego Parku Krajobrazowego
(Południowo-Zachodnia Polska) [Materials to the lichen
biota of the Przemkowski Landscape Park
(South-Western Poland)]. Steciana, 27(4), 83–90.
https://doi.org/10.12657/steciana.027.007

Guzow-Krzemińska, B., Czarnota, P., Łubek, A., & Kukwa, M.
(2016).Micarea soralifera sp. nov., a new sorediate species
in theM. prasina group. Lichenologist, 48(3), 161–169.
https://doi.org/10.1017/S0024282916000050

Guzow-Krzemińska, B., Sérusiaux, E., van den Boom, P. P. G.,
Brand, A. M., Launis, A., Łubek, A., & Kukwa, M. (2019).
Understanding the evolution of phenotypical characters
in theMicarea prasina group (Pilocarpaceae) and
descriptions of six new species within the group.
MycoKeys, 57, 1–30.
https://doi.org/10.3897/mycokeys.57.33267

Hachułka, M. (2012). Protected and threatened lichens in the
Wzniesienia Łódzkie Landscape Park (central Poland).
In L. Lipnicki (Ed.), Lichen protection – Protected lichen
species (pp. 243–252). Sonar Literacki.

Hachułka, M., Rutkowski, K., Kubiak, D., Kossowska, M.,
Fałtynowicz, W., Kościelniak, R., Betleja, L., Darmostuk,
V., Sira, O., Bohdan, A., Grajewska, A., Szymczyk, R.,
Kowalewska, A., & Kukwa, M. (2024). Materials for the
distribution of lichens and lichenicolous fungi in Poland,

ActaMycologica / 2024 / Volume 59 / Article 193964
Publisher: Polish Botanical Society

6

https://doi.org/10.5248/122.89
https://doi.org/10.35535/978-83-62975-40-2
https://doi.org/10.12657/steciana.022.017
https://doi.org/10.35535/978-83-62975-47-1
https://doi.org/10.12657/steciana.027.007
https://doi.org/10.1017/S0024282916000050
https://doi.org/10.3897/mycokeys.57.33267


Łubek et al. / New lichen records in Poland

4.Wiadomości Botaniczne, 68, 1–25.
https://doi.org/10.5586/wb/188210

Halicz, B., & Godlewski, M. (1968). Flora i stosunki
fitosocjologiczne naziemnych porostów Zielonej Puszczy
Kurpiowskiej [Flora and phytosociological relations of
terrestrial lichens of the Zielonej Puszczy Kurpiowskiej].
Łódzkie Towarzystwo Naukowe, Prace Wydziału III –
Nauk Matematyczno-Przyrodniczych, 104, 7–46.

Juraszek, H. (1927). Pflanzensoziologische Studien uber die
Dunen bei Warschau [Phytosociological studies on dunes
near Warsaw]. Bulletin international de l’Académie
polonaise des sciences et des lettres, Classe des sciences
mathématiques et naturelles: Sciences naturelles. Série B,
565–610.

Kiercul, S. (2015). Nowe stanowisko chrobotka alpejskiego
Cladonia stellaris w Polsce północno-wschodniej
[New site of Cladonia stellaris in North-Eastern Poland].
Chrońmy Przyrodę Ojczystą, 71(4), 316–318.

Kiercul, S. (2020). Changes in species diversity of lichens in
Ciechanowiec and surrounding areas (NE Poland).
Parki Narodowe i Rezerwaty Przyrody, 39(1), 3–30.

Kobendza, R. (1930). Stosunki fitosocjologiczne Puszczy
Kampinoskiej [Phytosociological relations of the
Kampinos Forest]. Planta Polonica, 2, 1–200.

Komsta, Ł. (2016). ATPOL geobotanical grid revisited – A
proposal of coordinate conversion algorithms. Agronomy
Science, 71(1), 31–37.
https://doi.org/10.24326/as.2016.1.3

Kondratyuk, S. Y., & Coppins, B. J. (2000). Basement for the
lichen monitoring in Uzhansky National Nature Park,
Ukrainian Part of the Biosphere Reserve ‘Eastern
Carpathians’. Roczniki Bieszczadzkie, 8, 149–192.

Kossowska, M., Krzewicka, B., Kościelniak, R., Kukwa, M.,
Kowalewska, A., Szymczyk, R., Smoczyk, M.,
Markiewicz, K., & Adamski, M. (2022). Materiały do
rozmieszczenia porostów i grzybów naporostowych
Polski, 2 [Materials for the distribution of lichens and
lichenicolous fungi of Poland, 2].Wiadomości Botaniczne,
66, Article 661. https://doi.org/10.5586/wb.661

Kubiak, D. (2017). Porosty epifityczne parku przypałacowego w
Łężanach (NE Polska) [Epiphytic lichens of the manor
park in Łezany (NE Poland)]. Acta Botanica Silesiaca, 12,
5–18.

Kukwa, M., Szymczyk, R., Zalewska, A., Ossowska, E., Hajek, B.,
Jaskólska, J., Kossowska, M., Kubiak, D., Rutkowski, K.,
Czarnota, P., Tanona, M., & Smoczyk, M. (2020).
Materiały do rozmieszczenia porostów i grzybów
naporostowych Polski, 1 [Materials for the distribution of
lichens and lichenicolous fungi of Poland, 1].Wiadomości
Botaniczne, 64. https://orcid.org/000-0002-7752-3024

Malíček, J., Palice, Z., & Vondrák, J. (2018). Additions and
corrections to the lichen biota of the Czech Republic.
Herzogia, 31, 453–475.
https://doi.org/10.13158/heia.31.1.2018.453

Matwiejuk, A. (2009a). Lichens of Drohiczyn on the Bug river
(Podlasie, Eastern Poland). Botanika. Steciana, 13, 57–62.

Matwiejuk, A. (2009b). Porosty miejscowości Boćki i okolic na
Podlasiu (NE Polska) [Lichens of the Boćki and its
surroundings in Podlasie (NE Poland)]. Nature Journal,
42, 49–61.

Matwiejuk, A. (2016). Występowanie porostów naziemnych w
wybranych płatach różnych typów siedlisk w okolicach
Zalewu Siemianówka w Dolinie Górnej Narwi
[e occurrence of epigeic lichens in different habitats
around the Siemianowka Lagoon in the Upper Narew
Valley]. Leśne Prace Badawcze, 77(2), 94–103.
https://doi.org/10.1515/frp-2016-0011

Orange, A. (2018). A new species-level taxonomy for Trapelia
(Trapeliaceae, Ostropomycetidae) with special reference
to Great Britain and the Falkland Islands. Lichenologist,
50(1), 3–42. https://doi.org/10.1017/S0024282917000639

Orange, A., James, P. W., & White, F. J. (2001).Microchemical
methods for the identification of lichens. Twayne
Publishers.

Ossowska, E. A. (2021). Porosty z rodzaju Parmelia w Polsce –
studium taksonomiczne [e lichens from Parmelia genus
in Poland – A taxonomic study]. Wydawnictwo
Uniwersytetu Gdańskiego.

Rozporządzenie Ministra Środowiska z dnia 9 października
2014 r. w sprawie ochrony gatunkowej grzybów
[Regulation of the Minister protection of species of
fungi]. Dz.U. z 2014 r. Poz. (1408).

Smith, C. W., Aptroot, A., Coppins, R. J., Fletcher, A., Gilbert,
O. L., Lames, P. W., &Wolseley, P. A. (2009).e lichens of
Great Britain and Ireland. e British Lichen Society.

Solon, J., Borzyszkowski, J., Bidłasik, M., Richling, A., Biadora,
K., Balon, J., Brzezińska-Wójcik, T., Chabudziński, Ł.,
Dobrowolski, R., Grzegorczyk, I., Jodłowski, M.,
Kistowski, M., Kot, R., Krąż, P., Lechnio, J., Macias, A.,
Majchrowska, A., Malinowska, E., Migoń, P., … Ziaja, W.
(2018). Physico-geographical mesoregions of Poland:
Verification and adjustment of boundaries on the basis of
contemporary spatial data. Geographia Polonica, 91(2),
143–170. https://doi.org/10.7163/GPol.0115

Spribille, T., Klug, B., & Mayrhofer, H. (2011). A phylogenetic
analysis of the boreal lichenMycoblastus sanguinarius
(Mycoblastaceae, lichenized Ascomycota) reveals cryptic
clades correlated with fatty acid profiles.Molecular
Phylogenetics and Evolution, 59(3), 603–614.
https://doi.org/10.1016/j.ympev.2011.03.021

Suija, A., & van den Boom, P. (2023). Phylogenetic relationships,
taxonomic novelties, and combinations within
Stictidaceae (Ostropales, Lecanoromycetes, Ascomycota):
Focus on Absconditella.Mycological Progress, 22(6),
Article 46. https://doi.org/10.1007/s11557-023-01889-2

Szczepańska, K., Kubiak, D., Ossowska, E., Kukwa, M.,
Jaskólska, J., Kowalewska, A., Schiefelbein, U., Bohdan,
A., Kepel, A., Sęktas, M., Szymczyk, R., Hachułka, M.,
Rutkowski, K., Smoczyk, M., Zalewska, A., Piegdoń, A., &
Romanow-Pękal, E. (2023). Materiały do rozmieszczenia
porostów i grzybów naporostowych Polski, 3 [Materials
for the distribution of lichens and lichenicolous fungi of
Poland, 3].Wiadomości Botaniczne, 67, 1–33.
https://doi.org/10.5586/wb/168486

van den Boom, P. P. G., Brand, A. M., & Suija, A. (2015). A new
species of Absconditella from western and central Europe
with a key to the European members. Phytotaxa, 238,
271–277. https://doi.org/10.11646/phytotaxa.238.3.6

Verey, M. (2017). eoretical analysis and practical
consequences of adopting a model ATPOL grid as a
conical projection defining the conversion of plane

ActaMycologica / 2024 / Volume 59 / Article 193964
Publisher: Polish Botanical Society

7

https://doi.org/10.5586/wb/188210
https://doi.org/10.24326/as.2016.1.3
https://doi.org/10.5586/wb.661
https://orcid.org/000-0002-7752-3024
https://doi.org/10.13158/heia.31.1.2018.453
https://doi.org/10.1515/frp-2016-0011
https://doi.org/10.1017/S0024282917000639
https://doi.org/10.7163/GPol.0115
https://doi.org/10.1016/j.ympev.2011.03.021
https://doi.org/10.1007/s11557-023-01889-2
https://doi.org/10.5586/wb/168486
https://doi.org/10.11646/phytotaxa.238.3.6


Łubek et al. / New lichen records in Poland

coordinates to the WGS 84 ellipsoid. Fragmenta Floristica
et Geobotanica Polonica, 24(2), 469–488.

Zaniewski, P., Dingová, A., Valachovič, M., & Wierzbicka, M.
(2012). e conservation status of Cladonio-Pinetum
(Juraszek 1927) in Mazowiecki Landscape Park and
adjacent areas (Poland). In L. Lipnicki (Ed.), Lichen
protection – Protected lichen species (pp. 173–185).
Sonar Literacki.

Zaniewski, P. T., & Siedlecki, Ł. (2021). Nowe stanowisko
chrobotka alpejskiego Cladonia stellaris i boru
chrobotkowego Cladonio-Pinetum koło wsi Łoś w
Chojnowskim Parku Krajobrazowym (środkowa Polska)
[New stand of Cladonia stellaris and Cladonio-Pinetum in

the vicinity of Łoś village in Chojnowski Landscape Park
(Central Poland)]. Parki Narodowe i Rezerwaty Przyrody,
40(4), 59–74.

Zaniewski, P. T., Siedlecki, Ł., & Wierzbicka, M. (2015).
Bory chrobotkowe Puszczy Kampinoskiej – materiały do
historii, dynamiki i obecnego stanu [Cladonia-Scots pine
forests of Kampinos Forest – Materials for history,
dynamic and present state]. In D. Marczak & Ł. Tyburski
(Eds.), Lasy w parkach narodowych i rezerwatach
przyrody (pp. 209–226). Kampinoski Park Narodowy.

Zielińska, J. (1967). Porosty Puszczy Kampinoskiej [Lichenes of
the Kampinos Forest].Monographiae Botanicae, 24,
3–130. https://doi.org/10.5586/mb.1967.003

ActaMycologica / 2024 / Volume 59 / Article 193964
Publisher: Polish Botanical Society

8

https://doi.org/10.5586/mb.1967.003

	New and other noteworthy lichens from Poland
	1 Introduction
	2 Material and methods
	3 Results and discussion
	3.1 Absconditonia rubra (van den Boom, M. Brand & Suija) Suija & van den Boom
	3.2 Biatora veteranorum Coppins & Sérus.
	3.3 Cetraria ericetorum Opiz
	3.4 Chaenotheca brachypoda (Ach.) Tibell
	3.5 Cladonia stellaris (Opiz) Pouzar & Vězda
	3.6 Lepraria umbricola Tønsberg
	3.7 Micarea isidioprasina Brand, van den Boom, Guzow-Krzemińska, Sérusiaux & Kukwa
	3.8 Micarea soralifera Guzow-Krzemińska, Czarnota, Łubek & Kukwa
	3.9 Mycoblastus sanguinarius (L.) Norman
	3.10 Normandina pulchella (Borrer) Nyl.
	3.11 Parmelia submontana Hale
	3.12 Peltigera malacea (Ach.) Funck
	3.13 Trapelia involuta (Taylor) Hertel

	Acknowledgments
	References


