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Abstract: Th e Poloniny National Park, located largely in the Bukovské vrchy Mts, is the eastern-
most protected area in Slovakia. It is situated within the Eastern Carpathians and represents a spe-
cial area in Slovakia, with the largest complex of primeval forests in the country. Th e bryophyte 
fl ora of this region has been relatively well studied in the past century and so far 375 bryophyte taxa 
have been reported from the territory of the national park. Th is paper contributes to the knowledge 
on the bryophyte fl ora of the Poloniny National Park. We recorded a total of 117 bryophyte taxa 
(one hornwort, 16 liverworts, and 100 mosses), out of which 12 are reported as new for the region. 
Two species are considered as endangered (EN) in Slovakia (Dicranum viride, Zygodon rupestris), 
three are vulnerable (VU) (Anacamptodon splachnoides, Anomodon rugelii, Didymodon spadiceus), 
four are near-threatened (NT) (Buxbaumia viridis, Orthotrichum patens, Phaeoceros carolinianus, 
Ulota bruchii), and three are reported here as new for the country (Philonotis capillaris, Tortula 
schimperi, Ulota crispula).
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INTRODUCTION

Th e region of the Bukovské vrchy Mts (Poloniny National Park in the broad-
er sense) forms a geographical and botanical border between the Eastern and 
Western Carpathian Mts. Th is is manifested in the fl ora of the territory mainly 
by the presence of some Eastern Carpathian elements, the range of which ends 
here, while some of them reach the western limit of their distribution. Although 
geologically more or less uniform, this region shows rich bryophyte fl ora due to 
its specifi c position, local climatic variations, and well-preserved ecosystems, 
especially beech forests, which represent the largest primeval forest complex in 
Slovakia (Buraľová 2002).

From a bryological point of view, the region of Poloniny and its wider area 
have been relatively well studied since the beginning of the last century. First 
records from this region were documented by Chyzer (1905). Later, the area 
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was studied by Bauer (1941). Few data on bryophytes from the territory of the 
Poloniny National Park can be found in the works of Šmarda (1948), Šmarda 
and Vaněk (1955), Kučerová and Jeník (1963), Peciar (1960, 1970, 1985), 
Hadač et al. (1986, 1988), Hadač and Terray (1989) or Kliment et al. 
(2004). Sporadic records on the occurrence of liverwort species from the region 
were reported in the series of Duda and Váňa (1970–1992). More comprehen-
sive works on the bryophyte fl ora of the region were published by Peciar (1965) 
and Herben et al. (1980), furthermore some unpublished manuscripts were pre-
pared by Soldán (1990, 1992, 1993). Th e work of Peciar (1965) on epiphytic 
bryophyte communities of Slovakia is especially important, in which he reports 
47 species from the territory of the Poloniny National Park. A summary of bryo-
logical studies from the Bukovské vrchy Mts with addition of own results was 
published by Peciar (1987) and later by Šoltés and Buraľ (2012), who re-
ported a total of 375 bryophyte species from the Poloniny National Park.

Th e aim of this paper is to supplement knowledge on the bryophyte fl ora of 
the Poloniny National Park.

MATERIAL AND METHODS

Description of the investigated area

Th e investigated area belongs to the Poloniny National Park, located 
in Eastern Slovakia within the Eastern Carpathian Mts, along the borders of 
Slovakia, Poland, and Ukraine, with a larger part of the park area situated in the 
Bukovské vrchy Mts and smaller parts in the Laborecká vrchovina Highlands and 
the Beskydské predhorie Foothill. Th e park was established in 1997 and it is the 
easternmost large-scale protected area in Slovakia (Kramarík 1998, Buraľová 
2002). Th e geological substrate of the area is built of Upper Cretaceous and 
Paleogene fl ysch rocks, including mainly fi ne-grained sandstones and claystones, 
partly including also moderately calcareous layers. Soils are mostly cambisols, to 
a lesser extent pseudogleys. Climatically, the largest part of the studied area is at 
higher elevations (800 m and more) and belongs to a cold, very wet climatic zone 
with a mean annual temperature of 5–5.5 °C, a mean July temperature from 12 °C 
to 16 °C and an average total precipitation of 1,000–1,200 mm. Th e area between 
400–800 m a. s. l. belongs to a moderately warm, wet to very wet climatic zone 
with a July mean temperature of 16 °C or more and an average total precipita-
tion of ca 800 mm. Th e average depth of snow cover in the lower parts is 30–40 
cm, in the mountains it reaches about 70 cm. Hydrologically, the study region 
belongs to the Bodrog catchment area (Vološčuk 1988, Miklós 2002, Olah 
et al. 2006).
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According to the phytogeographical division of Slovakia (Futák 1984), the 
Bukovské vrchy Mts belong to the Eastern Carpathian fl oral region (Carpaticum 
orientale). Th e region has been intensively exploited for centuries, however, some 
forest stands, especially in less accessible areas, have preserved their primeval 
character. Th ey now represent some of the most complex natural beech forests 
in Europe and are protected in several reserves within the Poloniny National 
Park. Th eir high conservation value lies also in the amount of dead wood they 
contain which is close to natural and means a signifi cant component of the eco-
system, forming key habitats for many species and increasing overall forest bio-
diversity (Adamčík et al. 2007, Solár et al. 2016, 2017). Th e mountain range 
is covered predominantly by beech-dominated (Fagus sylvatica) forests with 
admixture of fi r (Abies alba) in the eastern part (mainly in the Stužica National 
Nature Reserve), as well as small patches of ash (Fraxinus excelsior), sycamore 
maple (Acer pseudoplatanus), and elm (Ulmus glabra). In lower altitudes, beech 
forests form stands with European hornbeam (Carpinus betulus) and sessile oak 
(Quercus petrea) (Juřičková et al. 2006, Štofík and Saniga 2012). Deforested 
mountain ridges are covered by alpine grasslands called ‘poloniny’ in this part of 
the Carpathians, which give the national park its name. Although they cover a 
much smaller area of the national park than deciduous forests, they contribute 
signifi cantly to the natural richness of the region and enable the immigration 
of many Eastern Carpathian plant species (Peciar 1987, Halada 2000; Blaž-
ková and Březina 2003).

Methods

Th e collection was made in October 2022 mainly in forest stands with 
Dicranum viride populations and their surroundings, because the main pur-
pose of our visit was the monitoring of this species in the Poloniny National 
Park. Bryophytes were collected from diff erent substrates (soil, rocks, tree bark, 
and decaying wood). Th e investigated area can be seen in Figure 1. Th e map 
was created using the QGIS soft ware, version 3.22 (Open Source Geospatial 
Foundation).

Th e specimens are preserved in the Bryophyte Collection of the Hungarian 
Natural History Museum, Budapest (BP). Nomenclature of bryophytes follows 
Hodgetts et al. (2020). European and country red list status of species is given 
according to Hodgetts et al. (2019b) and Hodgetts and Lockhart (2020).

Site details

1, Slovakia, Bukovské vrchy Mts, Poloniny National Park, Topoľa, near the 
confl uence of the Pľaša and Ulička streams, near a bus stop at the road junction 
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towards Runina and Ruské, 49.07345° N, 22.37815° E, 475 m, 25.10.2022. leg. and 
det. Papp, B.

2, Slovakia, Bukovské vrchy Mts, Poloniny National Park, Runina, near a 
bus stop at the World War I. monument, Fagetum and a wet lawn, 49.06795° N, 
22.3863° E, 480 m, 25.10.2022. leg. and det. Papp, B.

3, Slovakia, Bukovské vrchy Mts, Poloniny National Park, Stakčín, towards 
Ruské, near Černegov potok stream, Fagetum, 49.108217° N, 22.3777° E, 650 m, 
25.10.2022. leg. and det. Papp, B.

4, Slovakia, Bukovské vrchy Mts, Poloniny National Park, Stakčín, towards 
Ruské, near Černegov potok stream, Fagetum, 49.108217° N, 22.3777° E, 650 m, 
25.10.2022. leg. Lőkös, L., det. Papp, B.

5, Slovakia, Bukovské vrchy Mts, Poloniny National Park, Nová Sedlica, 
Stužica National Nature Reserve, along the red tourist path starting at the Temný 
vŕšok hill, from 49.069783° N, 22.540283° E to 49.0787° N, 22.542° E, 780 m, 
26.10.2022. leg. and det. Papp, B.

6, Slovakia, Bukovské vrchy Mts., Poloniny National Park, Stakčín, near 
Ruské, Fagetum, 49.10735° N, 22.36065° E, 525 m, 26.10.2022. leg. and det. 
Papp, B.

Fig. 1. Investigated localities (marked in red) within the Poloniny National Park (green bounda-
ries).
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7, Slovakia, Bukovské vrchy Mts, Poloniny National Park, Runina, pasture, 
49.067367° N, 22.4114° E, 565 m, 27.10.2022, leg. and det. Papp, B.

8, Slovakia, Bukovské vrchy Mts, Poloniny National Park, Nová Sedlica, val-
ley of the Zbojský potok stream, 49.069917° N, 22.477983° E, 510 m, 28.10.2022, 
leg. and det. Papp, B.

9, Slovakia, Laborecká vrchovina highlands, Poloniny National Park, 
Stakčín, at Beskydský panteón, Carpinetum on a steep slope and an adjacent 
meadow, 49.036083° N, 22.24955° E, 305 m, 28.10.2022, leg. and det. Papp, B. 
and Širka, P.

10, Slovakia, Bukovské vrchy Mts, Poloniny National Park, Runina, valley 
of the Hlboký potok stream, production Fagus sylvatica forest 49.063269° N, 
22.433208° E, 700 m, 27.10.2022, leg. Širka, P., det. Širka, P. and Papp, B.

11, Slovakia, Bukovské vrchy Mts, Poloniny National Park, Nová Sedlica, 
near the Bahno Nature Reserve, Fagus sylvatica forest with admixture of Quercus 
petraea, Carpinus betulus, and Acer pseudoplatanus, sporadically also Cerasus avi-
um and Larix decidua, 49.059119° N, 22.480767° E, 700 m, 27.10.2022, leg. Širka, 
P., det. Širka, P. and Papp, B.

12, Slovakia, Bukovské vrchy Mts, Poloniny National Park, Nová Sedlica, 
Stužica National Nature Reserve, beech-fi r forest, mainly south and central part 
of the reserve, roughly between 49.073272° N, 22.528883° E and 49.087844° N, 
22.533939° E, 720–980 m, 26.10.2022, leg. Širka, P., det. Širka, P. and Papp, B.

RESULTS AND DISCUSSION

Altogether, 117 bryophyte taxa (one hornwort, 16 liverworts, and 100 moss-
es) were recorded during our fi eld trip. Th e complete list of species can be found 
in the Appendix.

Th ree species are reported for the fi rst time from Slovakia (Philonotis capil-
laris, Tortula schimperi, Ulota crispula).

Out of the recorded species, two species are endangered (EN) in Slovakia 
(Dicranum viride, Zygodon rupestris), three are vulnerable (VU) (Anacamptodon 
splachnoides, Anomodon rugelii, Didymodon spadiceus), and four are near-threat-
ened (NT) (Buxbaumia viridis, Orthotrichum patens, Phaeoceros carolinianus, 
Ulota bruchii).

According to the lists of bryophyte taxa occurring in the territory of the 
Poloniny National Park published by Peciar (1987) and Šoltés and Buraľ 
(2012), we report here 12 species new for the area: Brachythecium geheebii, Bryum 
dichotomum, Didymodon spadiceus, Lewinskya fastigiata, Metzgeria consanguinea, 
Orthotrichum patens, Phaeoceros carolinianus, Philonotis capillaris, Tortula schim-
peri, Ulota crispula, U. intermedia, Zygodon rupestris.
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Species of conservation interest and other interesting records

Phaeoceros  carolinianus (Michx.) Prosk. – It is a hornwort of the southern 
temperate zone of Europe (Düll 1983). It is near-threatened (NT) in Europe. In 
Slovakia, it is also red-listed in the same threat category (Mišíková et al. 2021). 
In the surrounding countries, it is endangered (EN) in Austria and near-threat-
ened (NT) in Hungary. It grows in arable fi elds on slightly acid clayey, sandy soils. 
Th is species is threatened by intensive agricultural practices as it depends on tra-
ditional fi eld management. Immediate ploughing aft er harvesting crops prevents 
the species from completing its annual life cycle (Bisang et al. 2009). Th e species 
is known from many regions of Slovakia, including the nearby Vihorlat Protected 
Landscape Area (Pujmanová et al. 1990), however, here we report the fi rst fi nd-
ing from the Bukovské vrchy Mts. In the Poloniny National Park it was found in a 
ditch by the road at the edge of a small wetland in the valley of the Zbojský potok 
stream in the Nová Sedlica village.

Metzgeria consanguinea Schiff n. – It is an Atlantic-Mediterranean epiphyte 
liverwort (Düll 1983) becoming very rare, with sporadic distribution towards 
the east. It is not included in the checklist of Slovakia (Mišíková et al. 2021), al-
though an unpublished record of this species is known from the Badínsky prales 
National Nature Reserve from a Fagus tree (29.09.2011, leg. and det. Fritz, Ö., 
conf. Papp, B. and Širka, P.). We reported it based on our collection as new for the 
Slovakian bryophyte fl ora in Ellis et al. (2023). In the surrounding countries it is 
known only from Austria. In the Poloniny National Park it was found on a Fagus 
tree in the valley of the Zbojský potok stream near the Nová Sedlica village.

Anacamptodon splachnoides (Froel. ex Brid.) Brid. – It is a sub-Mediterra-
nean-sub-Atlantic, montane moss (Düll 1985) growing mostly around knot-
holes or other hollows of trees, where water can accumulate (dendrotelm). Th e 
species requires bright and constant humid habitats (Schröck et al. 2019). It is 
near-threatened (NT) in Europe. In Slovakia, it is assessed as vulnerable (VU) 
(Mišíková et al. 2020). In the surrounding countries it is highly endangered 
in Austria, endangered (EN) in the Czech Republic, Poland, and Hungary, and 
vulnerable (VU) in Ukraine. Th e major threat to this species is forestry. Clear-
cutting completely destroys its habitat and changes the local micro-climate. 
Old host trees are important for the species and time plays an important role in 
colonization (Schröck et al. 2019). According to the recent forestry practice, 
old trees are usually removed. From the Bukovské vrchy Mts it is already known 
(Šoltés and Buraľ 2012). We found it on the bark of a Fagus tree in an old 
stand near Ruské.

Anomodon rugelii (Müll. Hal.) Keissl. – It is a northern subcontinental, 
montane element (Düll 1985). It is near-threatened (NT) at European level and 
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vulnerable (VU) in Slovakia (Mišíková et al. 2020). In the neighbouring coun-
tries it is endangered (EN) in Austria and Hungary, and vulnerable (VU) in the 
Czech Republic and Poland. It grows on tree barks or on basic and acidic rocks 
in deciduous or mixed montane forests. It is directly threatened by forestry ac-
tivity, which degrades and destroys its habitat. Climate change may also impact 
the species by prolonged periods of drought (Sabovljević et al. 2019a). In the 
Poloniny National Park it was already reported from several localities (Šoltés 
and Buraľ 2012). We found it on the bark of a Fagus tree in the Stužica National 
Nature Reserve.

Brachythecium geheebii Milde – It is a subcontinental, montane, dealpine 
moss (Düll 1985). It is near-threatened (NT) in Europe, but least-concern (LC) 
in Slovakia (Mišíková et al. 2020). In the neighbouring countries, it is endan-
gered (EN) in the Czech Republic, vulnerable (VU) in Poland, “risk assumed” in 
Austria and data-defi cient (DD) in Hungary. Th is species grows mostly on shad-
ed rocks. In mountainous areas it also occurs on tree bases. Th e main threat to 
this species is forest destruction and degradation due to forestry (Sabovljević 
et al. 2019b). It has not been reported from the Poloniny National Park yet. In 
our study it was found on bark on the base of trees in the Stužica National Nature 
Reserve, and in an old beech stand near the Ruské village.

Buxbaumia viridis (Moug. ex Lam. et DC.) Brid. ex Moug. et Nestl. – It is 
a boreal element (Düll 1984), included in the EU Habitat Directive and an im-
portant fl agship species of nature conservation growing on moist decaying wood. 
In Slovakia, it is considered near-threatened (NT) (Mišíková et al. 2020) and it 
is red-listed in many European countries, including neighbouring Austria (highly 
endangered), Hungary, Poland (EN, endangered) and the Czech Republic (VU, 
vulnerable). Main threat to this species is forestry and the removal of coarse 
woody debris. Th e protection of B. viridis also ensures the protection of other spe-
cies from diff erent taxonomic groups occupying the same habitat (Hodgetts et 
al. 2019a). In Slovakia, it has a scattered occurrence, mainly in central, northern, 
and eastern parts of the country and the populations are regularly monitored. 
From the Stužica National Nature Reserve it was already reported by Peciar 
(1970). During our fi eld work it was found growing on dead wood on three fi r 
logs (10 sporophytes in total).

Dicranum viride (Sull. et Lesq.) Lindb. – It is a species of the temperate zone 
of Europe (Düll 1984), included in the EU Habitat Directive. It grows mainly 
on the bark of deciduous trees, especially beech. Th is moss species is endangered 
(EN) in Austria, vulnerable (VU) in Hungary, near-threatened (NT) in the Czech 
Republic, and rare in Poland. In Slovakia, it is endangered (EN) (Mišíková et 
al. 2020), distributed mainly in the Bukovské vrchy Mts, recently, however, new 
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localities have been found in Eastern and mostly Central Slovakia (Širka et al., 
unpublished records). All populations in Slovakia are regularly monitored. Within 
the Poloniny National Park, large populations of D. viride were known especial-
ly in the Stužica National Nature Reserve, near Runina and Ruské and near the 
Bahno Nature Reserve. All populations in the Poloniny National Park were moni-
tored during our visit. At some localities they are threatened by forestry.

Didymodon spadiceus (Mitt.) Limpr. – It is a montane element of the tem-
perate zone of Europe (Düll 1984). It is vulnerable (VU) in Slovakia (Mišíková 
et al. 2020). It grows usually on base rich rocks in fast-fl owing rivers (Smith 
2004). In the neighbouring countries, it is endangered (EN) in Hungary and near-
threatened (NT) in the Czech Republic. Th e species has a scattered occurrence 
in Slovakia. Th is is the fi rst record from the Bukovské vrchy Mts. In the Poloniny 
National Park it was found in the Zbojský potok stream near Nová Sedlica village.

Lewinskya fastigiata (Bruch ex Brid.) Vigalondo, F. Lara et Garilleti – Th is 
species is not included in the latest checklist of Slovakia (Mišíková et al. 2020). 
It was re-established by Vigalondo et al. (2019) based on integrative taxo-
nomic analyses of the Lewinskya affi  nis complex and further description and dis-
tinguishing characters were published in Vigalondo et al. (2020). According 
to Düll (1985), it is under the name Orthotrichum affi  ne Brid. var. fastigiatum 
(Brid.) Hueb. and it is a taxon of the temperate zone of Europe. As it has been 
considered as an infraspecifi c taxon, variety or subspecies of L. affi  nis and has 
been elevated to the species rank only recently, it has rarely been taken into con-
sideration in bryological works in the region. Th erefore, the distribution of this 
species in Slovakia is not known. So far, there is only one published record of 
this species from the Poľana Mts (Širka et al. 2020) and one unpublished record 
from the Turzovská vrchovina Hills (28.07.2022, leg. Skokanová, K., Mereďa, P. 
et al., det. Širka, P. and Papp, B.). In the Poloniny National Park, it was collected 
from a Populus tremula tree near the village of Runina.

Orthotrichum patens Bruch ex Brid. – It is a sub-Atlantic epiphytic moss 
(Düll 1985). It is near-threatened (NT) in Slovakia (Mišíková et al. 2020). In 
the neighbouring countries, it is endangered (EN) in Austria, vulnerable (VU) 
in Hungary, near-threatened (NT) in the Czech Republic, and rare in Poland. 
Probably the national threat status is overestimated, because for example in 
Hungary, several data of this species have arisen in the last decade (Papp 2021). 
It seems to be spreading in the region. In the Poloniny National Park, it also does 
not seem to be rare. It was found in fi ve investigated forest stands.

Philonotis capillaris Lindb. – It is a northern sub-Atlantic element (Düll 
1985). It is not included in the latest checklist of Slovakia (Mišíková et al. 2020). 
Th ere were three unpublished records in the Museum of the Tatra National Park 
(TNP), but aft er checking these specimens (1/07434, 1/15510, 1/12803) none of 
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them proved to be P. capillaris. All of them have leaf cells with proximal papil-
lae. Two specimens have papillae tending to be in the middle of the leaf cells, in 
the lower part of the leaf, which is a character of P. seriata. Th e remaining one 
specimen is probably P. fontana. P. capillaris seems to be rare and threatened in 
the region, because it is red-listed in many countries, e.g. highly endangered in 
Austria, endangered (EN) in the Czech Republic, vulnerable (VU) in Poland, and 
near-threatened (NT) in Hungary. In the investigated area it was found in a wet 
lawn at the World War I monument, near a bus stop in Runina, and in a ditch by 
the road at the edge of a small wetland in the valley of the Zbojský potok stream 
near Nová Sedlica village.

Tortula schimperi M. J. Cano, O. Werner et J. Guerra – It is a sub-Atlantic, 
Mediterranean, montane element (Düll 1984). It is not included in the latest 
checklist of Slovakia (Mišíková et al. 2020). In the past, it was treated as a vari-
ety of T. subulata (var. angustata (Schimp.) Limpr.), hence it was not taken into 
consideration in some national checklists. Later on, it was elevated to the species 
rank by Cano et al. (2005). Aft er partial revision of herbarium specimens depos-
ited in SLO (Herbarium of Comenius University in Bratislava) by V. Peciar T. 
schimperi was identifi ed from several regions of Slovakia and it seems to be com-
mon in the country. In the Poloniny National Park, it was collected on soil on the 
roadside, in the valley of the Zbojský potok stream, near Nová Sedlica village.

Ulota bruchii Hornsch. ex Brid. – It is an epiphytic species with a northern 
sub-Atlantic distribution (Düll 1985). It is near-threatened (NT) in Slovakia 
(Mišíková et al. 2020). In the neighbouring countries, it is vulnerable (VU) in 
Hungary and Poland. In the Poloniny National Park, it was already reported from 
the Stužica National Nature Reserve (Plášek 2007). We found it on a Fagus tree 
in the valley of the Zbojský potok stream, near Nová Sedlica village.

Ulota crispula Bruch – It is not included in the latest checklist of Slovakia 
(Mišíková et al. 2020). It is an epiphytic moss. Th e study of Caparrós et al. 
(2016) divides the Ulota crispa complex into three species; U. crispa s. str., U. 
crispula Bruch, and U. intermedia Schimp. Th e paper of Blockeel (2017) also 
gives useful details on the correct identifi cation of Ulota species. Th is species of 
the Ulota crispa complex was found in the Poloniny National Park on Fagus and 
Acer platanoides trees in the valley of the Zbojský potok stream near Nová Sedlica 
village and on Fagus tree near the confl uence of the Pľaša and Ulička streams at 
the road junction towards Runina and Ruské.

Ulota intermedia Schimp. – It is not included in the latest checklist of 
Slovakia (Mišíková et al. 2020). It is an epiphytic moss, which was also separated 
from the Ulota crispa complex by Caparrós et al. (2016). Th e distribution of this 
species in Slovakia is poorly known, as there is only one published record from 
the Poľana Mts (Širka et al. 2020). It was found on Fagus trees in the Stužica 
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National Nature Reserve and in the valley of the Zbojský potok stream near Nová 
Sedlica village.

Zygodon rupestris Schimp. ex Lorentz – It is an epiphytic moss with a sub-
Atlantic, Mediterranean distribution (Düll 1985). It is endangered (EN) in 
Slovakia (Mišíková et al. 2020) and red-listed in many countries in the region, 
e.g. highly endangered in Austria, vulnerable (VU) in Hungary, near-threatened 
(NT) in the Czech Republic and Poland. In the past, this species was not distin-
guished from Z. viridissimus and therefore its current distribution in Slovakia 
is poorly known. Recently, it has been reported only from two localities, one in 
the Muránska planina Mts (Plášek et al. 2016) and the other in the Bukovské 
vrchy Mts, in the village Ruský Potok (Plášek 2007). In the studied area of the 
Poloniny National Park, it was found on the bark of a Fagus tree in the Stužica 
National Nature Reserve and on Acer trees in the valley of the Zbojský potok 
stream near Nová Sedlica village.

CONCLUSIONS

Although bryological research in the Slovak part of the Eastern Carpathians 
has been relatively intensive, it is far from complete. Th is is highly proved by the 
considerable number of species new for the region and for the whole country, re-
ported in this paper. Most of them are due to new taxonomic results in some species 
groups like the Lewinskya affi  nis or the Ulota crispa complexes, but there are some 
newly discovered taxa in the country, e.g. Metzgeria consanguinea or Philonotis cap-
illaris. Besides the new country records, several species of European or regional 
conservation interest were also found during our fi eld work. Th ese data contribute 
to the better knowledge on the distribution of threatened species and on the factors 
threatening them and help the eff ective conservation of bryophytes in the country. 
Ultimately, the results of this study supplement the knowledge on the bryophyte 
fl ora of the Poloniny National Park and the Eastern Carpathians as a whole.

* * *
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Összefoglaló: A Poloniny Nemzeti Park a Bukovec-hegység része és Szlovákia legkeletibb vé-
dett területe. A Keleti-Kárpátokhoz tartozik és Szlovákián belül is egy speciális terület, mivel a leg-
nagyobb őserdők itt találhatók az országban. A régió mohavegetációját a múlt század folyamán jól 
feltárták és 375 moha taxont mutattak ki a nemzeti park területéről. Jelen cikkben további adatok-
kal járulunk hozzá a park mohafl órájának ismeretéhez. Összesen 117 mohafajt (egy becősmoha, 16 
májmoha és 100 lombosmoha) találtunk a Dicranum viride, EU Természetvédelmi Irányelvek lis-
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táján szereplő, ún. közösségi jelentőségű faj, populációinak monitorozására irányuló projekt során. 
Három faj (Philonotis capillaris, Tortula schimperi, Ulota crispula) új Szlovákia mohafl órájában. 12 
fajt először sikerült kimutatnunk a területen. Ezenkívül számos európai vagy regionális szinten ve-
szélyeztetett fajnak a populációit fedeztük fel. Két faj (Dicranum viride, Zygodon rupestris) veszé-
lyeztetett (EN), három faj (Anacamptodon splachnoides, Anomodon rugelii, Didymodon spadiceus) sé-
rülékeny (VU), és négy faj (Buxbaumia viridis, Orthotrichum patens, Phaeoceros carolinianus, Ulota 
bruchii) a közel veszélyeztetett (NT) kategóriában szerepel Szlovákia Moha Vörös Listáján.
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Appendix. Complete list of bryophyte records.

Th e numerals following the species names refer to the collection sites listed 
in Materials and Methods.

Hornworts

Phaeoceros carolinianus (Michx.) Prosk. – 8: bank of a ditch

Liverworts

Apopellia endiviifolia (Dicks.) Nebel et D. Quand – 8: bank of a ditch
Calypogeia suecica (Arnell et J. Perss.) Müll. Frib. – 5: decaying wood
Cephaloziella divaricata (Sm.) Schiff n. – 7: on soil
Chiloscyphus pallescens (Ehrh.) Dumort. – 8: on soil
Frullania dilatata (L.) Dumort. – 4, 6, 7: Fagus bark; 8: bark of Fagus and Acer pseudo-

platanus
Fuscocephaloziopsis connivens (Dicks.) Váňa et L. Söderstr. – 5: decaying wood
Lophocolea heterophylla (Schrad.) Dumort. – 8, 12: decaying wood near stream
Metzgeria conjugata Lindb. – 2, 6: Fagus bark; 8: on soil
Metzgeria consanguinea Schiff n. – 8: Fagus bark
Metzgeria furcata (L.) Corda – 1, 4, 5, 6, 11, 12: Fagus bark; 8: bark of Fagus, Acer plata-

noides, and A. pseudoplatanus; 9: Carpinus bark
Nowellia curvifolia (Dicks.) Mitt. – 5, 12: decaying wood
Pellia epiphylla (L.) Corda – 6: at a source
Porella cordaeana (Huebener) Moore – 2, 5: Fagus bark
Porella platyphylla (L.) Pfeiff . – 6: Fagus bark; 8: bark of Acer pseudoplatanus, 9: Carpi-

nus bark
Radula complanata (L.) Dumort. – 1, 2, 4, 5, 6: Fagus bark, 8: bark of Fagus and Acer 

platanoides
Riccardia palmata (Hedw.) Carruth. – 5: decaying wood; 8: decaying wood at the stream

Mosses

Alleniella complanata (Hedw.) S. Olsson, Enroth et D. Quandt – 2, 5, 6: Fagus bark
Amblystegium serpens (Hedw.) Schimp. – 11: Fagus bark
Anacamptodon splachnoides (Froel. ex Brid.) Brid. – 4: Fagus bark
Anomodon longifolius (Schleich. ex Brid.) Hartm. – 2, 5, 6: Fagus bark
Anomodon rugelii (Müll. Hal.) Keissl. – 5: Fagus bark
Anomodon viticulosus (Hedw.) Hook. et Taylor – 2, 5, 6: Fagus bark; 8: bark of Acer pla-

tanoides, 9: Carpinus bark
Atrichum undulatum (Hedw.) P. Beauv. – 3: on soil; 9: on soil in Carpinetum
Aulacomnium palustre (Hedw.) Schwägr. – 2: on soil
Barbula unguiculata Hedw. – 8: on soil
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Brachytheciastrum velutinum (Hedw.) Ignatov et Huttunen – 1, 11: Fagus bark; 8: on 
soil; 9: on soil in Carpinetum

Brachythecium albicans (Hedw.) Schimp. – 2, 7: on soil
Brachythecium geheebii Milde – 5, 6: Fagus bark
Brachythecium rutabulum (Hedw.) Schimp. – 2, 7: on soil; 8: wet meadow 9: in a mead-

ow and Carpinus bark
Brachythecium salebrosum (Hoff m. ex F. Weber et D. Mohr) Schimp. – 7: bark of Populus 

tremula
Bryum dichotomum Hedw. – 7: on soil
Buxbaumia viridis (Moug. ex Lam. et DC.) Brid. ex Moug. et Nestl. – 12: decaying wood 

(fi r)
Calliergonella cuspidata (Hedw.) Loeske – 8: wet meadow; 9: in a meadow
Calliergonella lindbergii (Mitt.) Hedenäs – 8: by the stream and wet meadow
Campyliadelphus chrysophyllus (Brid.) R. S. Chopra – 9: in a meadow
Chionoloma tenuirostre (Hook. et Taylor) M. Alonso, M. J. Cano et J. A. Jiménez – 8: on 

soil
Cirriphyllum piliferum (Hedw.) Grout – 2, 8: on soil
Climacium dendroides (Hedw.) F. Weber et D. Mohr – 2: on soil
Cratoneuron fi licinum (Hedw.) Spruce – 6: at a source
Ctenidium molluscum (Hedw.) Mitt. – 8: on soil
Dichodontium pellucidum (Hedw.) Schimp. – 8: rocks in the stream
Dicranella heteromalla (Hedw.) Schimp. – 1, 3: on soil
Dicranella subulata (Hedw.) Schimp. – 8: wet meadow
Dicranodontium denudatum (Brid.) E. Britton – 5, 12: decaying wood
Dicranum montanum Hedw. – 1, 12: decaying wood; 8: Fagus bark
Dicranum scoparium Hedw. – 1, 10: Fagus bark; 12: decaying wood and on bases of Fagus 

sylvatica
Dicranum viride (Sull. et Lesq.) Lindb. – 1, 2, 3, 4, 5, 6, 10, 11, 12: Fagus bark; 8: bark of 

Acer platanoides and A. pseudoplatanus; 9: bark of Carpinus betulus and Betula pendula
Didymodon spadiceus (Mitt.) Limpr. – 8: rocks in the stream
Diphyscium foliosum (Hedw.) D. Mohr – 3: on soil; 9: on soil in Carpinetum
Drepanocladus aduncus (Hedw.) Warnst. – 7: on soil; 9: in a meadow
Eurhynchium angustirete (Broth.) T. J. Kop. – 8: on soil
Fissidens bryoides Hedw. – 8: on soil
Herzogiella seligeri (Brid.) Z. Iwats. – 1, 10, 12: decaying wood
Homalia trichomanoides (Hedw.) Brid. – 1, 2, 5, 6: Fagus bark; 8: on soil, bark of Fagus 

and Acer pseudoplatanus
Homalothecium sericeum (Hedw.) Schimp. – 6: Fagus bark; 8: bark of Acer platanoides 

and A. pseudoplatanus
Hygrohypnum luridum (Hedw.) Jenn. – 8: rocks in the stream
Hylocomium splendens (Hedw.) Schimp. – 2: on soil
Hypnum cupressiforme Hedw. – 1: acidic rock and Fagus bark; 4, 5, 6, 8, 10, 11, 12: Fagus 

bark, 7: bark of Populus tremula; 9: bark of Carpinus betulus, Betu la pendula and 
Fagus sylvatica
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Jochenia pallescens (Hedw.) Hedenäs, Schlesak et D. Quandt – 1: Fagus bark; 5, 12: de-
caying wood

Isothecium alopecuroides (Lam. ex Dubois) Isov. – 1, 4, 5, 6, 10, 12: Fagus bark; 8: on soil, 
bark of Fagus and Acer pseudoplatanus

Leskea polycarpa Hedw. – 7: bark of Populus tremula
Leucodon sciuroides (Hedw.) Schwägr. – 5, 6: Fagus bark; 8: bark of Acer platanoides and 

A. pseudoplatanus
Lewinskya affi  nis (Schrad. ex Brid.) F. Lara, Garilleti et Goffi  net – 1: Fagus bark, 7: bark 

of Populus tremula
Lewinskya fastigiata (Bruch ex Brid.) Vigalondo, F. Lara et Garilleti – 7: bark of Populus 

tremula
Lewinskya speciosa (Nees) F. Lara, Garilleti et Goffi  net – 1, 5: Fagus bark; 7: bark of 

Populus tremula
Lewinskya striata (Hedw.) F. Lara, Garilleti et Goffi  net – 7: bark of Populus tre mula
Mnium marginatum (Dicks.) P. Beauv. – 2: Fagus bark
Mnium stellare Hedw. – 6: Fagus bark
Nyholmiella obtusifolia (Brid.) Holmen et E. Warncke – 7: bark of Populus tre mula
Orthotrichum pallens Bruch ex Brid. – 1, 5, 6: Fagus bark; 7: bark of Populus tre mula
Orthotrichum patens Bruch ex Brid. – 1, 2, 5, 6, 8: Fagus bark
Orthotrichum stramineum Hornsch. ex Brid. – 7: bark of Populus tremula; 8: Fa gus bark 

and bark of Acer platanoides
Oxyrrhynchium hians (Hedw.) Loeske – 2: on soil
Palustriella commutata (Hedw.) Ochyra – 6: at a source
Paraleucobryum longifolium (Hedw.) Loeske – 1: acidic rock; 3, 4, 5, 6, 10, 11, 12: Fagus 

bark
Philonotis capillaris Lindb. – 2: on soil; 8: on the bank of a ditch
Plagiochila asplenioides (L.) Dumort. – 8: on soil
Plagiochila porelloides (Torr. ex Nees) Lindenb. – 2, 4, 5: Fagus bark; 6: at a source; 8: 

on soil
Plagiomnium affi  ne (Blandow ex Funck) T. J. Kop. – 1, 6: on soil; 9: on soil in Carpinetum
Plagiomnium cuspidatum (Hedw.) T. J. Kop. – 6: Fagus bark; 8: on soil and Fagus bark
Plagiomnium rostratum (Schrad.) T. J. Kop. – 8: on soil
Plagiothecium cavifolium (Brid.) Z. Iwats. – 1: on the base of Fagus tree; 9: on soil in 

Carpinetum
Plagiothecium curvifolium Schlieph. ex Limpr. – 1, 12: on the base of Fagus tree
Plagiothecium denticulatum (Hedw.) Schimp. – 1: on the base of Fagus tree
Platygyrium repens (Brid.) Schimp. – 5, 12: Fagus bark; 7: bark of Populus tre mula
Pleurozium schreberi (Willd. ex Brid.) Mitt. – 2: on soil
Pohlia nutans (Hedw.) Lindb. – 9: on soil in Carpinetum
Pohlia wahlenbergii (F. Weber et D. Mohr) A. L. Andrews – 8: wet meadow
Polytrichum formosum Hedw. – 1, 8: on soil
Pseudanomodon attenuatus (Hedw.) Ignatov et Fedosov – 2, 5, 6: Fagus bark; 8: bark of 

Acer pseudoplatanus; 9: Carpinus bark
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Pseudoamblystegium subtile (Hedw.) Vanderp. et Hedenäs – 5, 6: Fagus bark; 8: bark of 
Acer pseudoplatanus

Pseudoleskeella nervosa (Brid.) Nyholm – 3, 4, 5, 6, 11, 12: Fagus bark; 8: bark of Acer 
pseudoplatanus; 9: Carpinus bark

Pseudoscleropodium purum (Hedw.) M. Fleisch. – 9: in a meadow
Pterigynandrum fi liforme Hedw. – 2, 4, 5, 6, 8, 10, 11: Fagus bark, 9: Carpinus bark
Ptychostomum moravicum (Podp.) Ros et Mazimpaka – 1, 5, 6: Fagus bark; 8: on soil; 9: 

Carpinus bark
Ptychostomum pseudotriquetrum (Hedw.) J. R. Spence et H. P. Ramsay ex Holyoak et N. 

Pedersen – 2: on soil
Pulvigera lyellii (Hook. et Taylor) Plášek, Sawicki et Ochyra – 8: bark of Acer platanoides
Pylaisia polyantha (Hedw.) Schimp. – 6: Fagus bark; 7: bark of Populus tremula
Racomitrium canescens (Hedw.) Brid. – 2: on soil
Rhizomnium punctatum (Hedw.) T. J. Kop. – 5: decaying wood; decaying wood at the 

stream
Rhynchostegium riparioides (Hedw.) Cardot – 8: rocks in the stream
Rhytidiadelphus squarrosus (Hedw.) Warnst. – 2: on soil
Sanionia uncinata (Hedw.) Loeske – 1: Fagus bark
Schistidium apocarpum (Hedw.) Bruch et Schimp. – 8: rocks in the stream
Sciuro-hypnum populeum (Hedw.) Ignatov et Huttunen – 5, 6, 11: Fagus bark; 8: on soil 

and bark of Acer platanoides
Sciuro-hypnum refl exum (Starke) Ignatov et Huttunen – 3, 5: Fagus bark
Streblotrichum convolutum (Hedw.) P. Beauv. – 7: on soil
Th uidium assimile (Mitt.) A. Jaeger – 2: on soil; 9: in a meadow
Th uidium tamariscinum (Hedw.) Schimp. – 6: at a source
Tortula schimperi M. J. Cano, O. Werner et J. Guerra – 8: on soil
Tortula truncata (Hedw.) Mitt. – 7: on soil; 8: wet meadow
Ulota bruchii Hornsch. ex Brid. – 8: Fagus bark
Ulota crispa (Hedw.) Brid. – 1, 2: Fagus bark; 8: bark of Fagus, Acer platanoides and A. 

pseudoplatanus
Ulota crispula Bruch – 1: Fagus bark; 8: bark of Fagus and Acer platanoides
Ulota intermedia Schimp. – 5, 8: Fagus bark
Zygodon rupestris Schimp. ex Lorentz – 5: Fagus bark; 8: bark of Acer platanoides and A. 

pseudoplatanus



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /HUN <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


