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RANGE EXTENSION OF ORTHODICRANUM TAURICUM (BRYOPHYTA,
DICRANACEAE) IN CENTRAL-EAST EUROPE

ADAM STEBEL, VITALIY M. VIRCHENKO, VITEZSLAV PLASEK, RYSZARD OCHYRA
& HALINA BEDNAREK-OCHYRA

Abstract. In a few recent decades a unique phenomenon of the remarkable range extension of Orthodicranum tauricum
(Sapjegin) Smirnova in Europe is observed. This is in contrast to the reaction of many other epiphytic moss species which in
the response to the heavy air pollution markedly reduced the number and size of their populations. The current distribution of
O. tauricum (Sapjegin) Smirnova in Central-East Europe, including Poland, Ukraine, Czech Republic, Slovakia, Belarus and
Russia, is reviewed. The species has rapidly expanded its range in most of these countries and at present it is known from about
500 localities in the vast territory of Central-East Europe, but still being less frequent eastwards. Maps of the current distribu-
tion of O. tauricum in the Czech Republic, Slovakia, Poland and the Ukraine are presented and the global distribution map of
the species in Central-East Europe is also included. Information about the altitudinal range, habitats, size of populations and
reproduction in the study area are provided.
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INTRODUCTION

Orthodicranum tauricum (Sapjegin) Smirnova
(Figs 1-2) is a Euro-North American species that
is widespread throughout Europe and in western
North America where it ranges along the Pacific
coast from southeastern Alaska to central Cali-
fornia, Utah and northern Colorado and extends
eastward to Saskatchewan, South Dakota and Ne-
braska (Ireland 2007). A unique feature of this
species is its rapid spreading in recent decades
in Europe. In contrast to many epiphytic species
which markedly decline their ranges and become
threatened due to air pollution, O. fauricum ex-
hibits an unusual opposite tendency.

Since the 1980’s it is observed to have a re-
markable expansion of its geographical range in
many European countries (Diill & Meinunger

1989; Hegewald 1991; Greven 1992; Soderstrom
1992; Erzberger 1999; Meinunger & Schréder
2007; Németh 2009). The causes of the spread
of Orthodicranum tauricum are still unclear, al-
though it has been suggested that it may be as-
sociated with air pollution, especially acid rain.
This phenomenon has almost always been con-
sidered devastating for bryophytes resulting in
remarkable reductions in the number and size of
moss populations, but it appears that it could be
favourable for some species such as O. tauricum
(Soderstrom 1992).

Until the 1990°s Orthodicranum tauricum had
its maximum occurrence in western Europe but
in two recent decades it becomes more and more
frequent in Central-East Europe, especially in
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Fig. 1. Habit of Orthodicranum tauricum (photo by V. M.
Virchenko).

Poland and the Czech Republic. However, the new
records of the species also have been reported from
the Eastern European Lowlands of the Ukraine
and Russia.

The purpose of this article is to summarise
all available data about distribution and habitat
preferences of Orthodicranum tauricum in the
countries of Central-East Europe. All available
herbarium specimens were revised and details of
particular localities were set in the data-base with
the following categories: habitat, phorophyte, phy-
tocoenoses and altitude. Results of analysis are

Fig. 2. Plants of Orthodicranum tauricum with broken tips
of leaves, a characteristic feature of the species (photo by
V. Plagek).

discussed and presented on graphs. Current distri-
bution of O. fauricum in Central-Eastern Europe
is mapped (Fig. 3).

A REVIEW OF THE DISTRIBUTION IN CENTRAL-
EAST EUROPE

CZzECH REPUBLIC — In the Czech Republic Or-
thodicranum tauricum was first discovered in 1975
by Z. Pilous and the voucher specimen is housed in
BRNM. Plasek (2001) assembled all the literature
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Fig. 3. Distribution of Orthodicranum tauricum in Central-East Europe.
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Fig. 4. Distribution of Orthodicranum tauricum in the Czech
Republic.

and herbarium data and published the distribution
of the taxa in the Czech Republic. In that article 52
known localities were reported together with map
and results of analyses of ecological requirements
of the species. Since then the number of records
markedly increased and at present O. tauricum is
known from about 120 stations (Fig. 4).

Most of them come from the submontane and
montane areas and in the lowlands O. tauricum
was recorded less often. Nevertheless, data about
its distribution reflect the state of exploration
of the country rather than its real distribution.
More often visited areas, such as the KrkonoSe
mountains (Giant Mountains), Cesky les moun-
tains, Bilé Karpaty mountains and Zd’arské vrchy
hills recorded most of the data. The highest in-
crease of recorded sites was in the last 20 years
but in the last decade the number of new dis-
coveries increased twice in comparison to earlier
records.

SLOVAKIA — As is the case with other bryophytes,
knowledge of the distribution of Orthodicranum
tauricum in Slovakia is still very poor. So far, no
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Fig. 5. Distribution of Orthodicranum tauricum in Slovakia.

account on the distribution or ecology of moss
taxa was published in this country. Recently, on
the basis of herbarium studies, only four records
of O. tauricum in Slovakia have been detected
(Fig. 5). The species was recorded for the first
time in this country in 1994 by J. Duda (the
voucher specimen is housed in BRNM). It was
found in the northern part of Slovakia near the
border with Poland in the eastern part of the Pi-
eniny mountains.

The other three localities are situated in the
western part of the country in the foothills of the
Velka Fatra mountains. Considerable parts of these
mountain ranges are made of various Mesozoic
rocks (limestone, dolomite) and the mountain
ridges are usually separated by canyon-like valleys.
Nearly 90% of the area is covered by beech and
beech-fir forests, or in some places by spruce plan-
tations. The last finding of O. fauricum was made
in 2009 also by J. Duda and the specimen is stored
as part of the private collection of Z. Hradilek in
Olomouc in the Czech Republic.

POLAND — It was generally accepted that in Po-
land Orthodicranum tauricum was recorded for
the first time by Mondelska (1932) in Ludwikowo
near Poznan in the Wielkopolska region. How-
ever, recently it was discovered that the first re-
cord of the species in Poland should be credited to
F. Hintze who collected the moss near the village
of Ubiedrze (germ. Ubedel) in Western Pomerania
(Loeske 1922).

For over half a century only a few additional
records of the species were made and the first
overview of O. tfauricum in Poland yielded only
several localities scattered throughout the country
(Bochenski 1986). However, since the late 1980’s
many new localities of this species have been
reported. This information was summarised by
Stebel et al. (2008, 2012). At present, O. tau-
ricum is known from over 200 localities, dis-
tributed through the whole country (Fig. 6). The
concentration of its localities in certain regions,
for example in Silesia (Stebel & Plasek 2001),
reflects the best knowledge of the bryoflora of
these areas rather than the lack of the species in
other parts of the country.
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Fig. 6. Distribution of Orthodicranum tauricum in Poland.

UKRAINE — Orthodicranum tauricum was de- and Donetsk province (1 locality). In the low-
scribed for the first time as a species in its own land of the Ukraine the species was collected
right from the Crimea on the basis of the speci- by V. Virchenko, H. Bachuryna, M. Slobodyan,
mens collected at 11 localities (Sapehin 1910). The  B. Balkovskiy and others. Most Ukrainian speci-
species was subsequently collected in this area by ~ mens of O. tauricum are kept in the bryological
other Ukrainian bryologists, including D. Zerov, herbarium of the M. H. Kholodny Institute of
V. Melnychuk, M. Slobodyan, L. Partyka and Botany of National Academy of Sciences of the
O. Vysotska. In the Crimea O. tauricum occurs  Ukraine (KW) and some of them are housed in the
sporadically in the southeastern coastal areas from  herbarium of the Lviv Natural History Museum
Mt. Ai-Petri, in outskirts of Alupka, to the town (LWS). The Sapehin collection of the Crimean
of Sudak (Partyka 2005). mosses is probably lost. It should be added that
Apart from the Crimea, Orthodicranum tau-  the species is known from Transcarpathia only
ricum was found in ten provinces in the Ukraine: = from the literature and no voucher specimens
Zakarpatska province (4 localities), Lviv prov-  have been located (Slobodyan 1951; Smarda
ince (1 locality), Rivne province (1 locality), & Vaiiek 1955).
Vinnytsia province (2 localities), Kiev province Thus, Orthodicranum tauricum occurs in the
(5 localities), Chernihiv province (2 localities),  western, central, northern and southeastern Ukraine
Cherkasy province (1 locality), Poltava province  and in the Crimea (Fig. 7). The discovery of the
(1 locality), Luhansk province (3 localities), species at new stations in the central and northern
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Fig. 7. Distribution of Orthodicranum tauricum in the Ukraine.

parts of the country during the last 20-25 years
indicates that it has spread there.

BELARUS — There are only a few records of Or-
thodicranum tauricum in Belarus situated at el-
evations below 160 m a.s.l. For the first time the
species was reported from one site in the south of
Homel province by the Ukrainian bryologist A. S.
Lazarenko (1951) and it has not been rediscov-
ered since at this station. After that O. tauricum
was recorded at two stations in the Pripyatskiy
National Park of the same province (Rykovskiy
& Maslovskiy 2004; Rykovskiy et al. 2010). There
is also a record of the species from Biatowieza
Forest (Kujala 1936) but because the detailed
locality data are missing it is uncertain whether
the record is from the Polish or Belarus part of
the forest.

RuUsSsIA — There are three centres of occurrence of
Orthodicranum tauricum in Russia. Two of them
were reviewed by Ignatova and Fedosov (2008).
The species is widely distributed but scattered in
Central Russian Uppland including Moscow, Orel,
Kursk, Belgorod, Voronezh, Lipetsk and Rostov

provinces (Popova, 2002; Ignatov et al. 2006)
which are all situated at low elevations, generally
below 290 m a.s.l. In the recent decade the species
was discovered in the Northern Caucasus including
Kabardino-Balkaria, Karachaevo-Cherkessia and
North Ossetia where is occurs at montane eleva-
tions of 1600-2100 m. These records date from
1995 and it may indicate the species is spreading
eastward. Additionally, O. fauricum was once re-
corded in Kaliningrad province in the Baltic region
(Ignatov et al. 2006) (Fig. 3).

ALTITUDINAL RANGE

Orthodicranum tauricum is a lowland species. An
analysis of 331 records of the species in Central-
East Europe for which altitudinal data are available
showed that 68.3% of its localities lie below an
altitude of 399 metres (Fig. 8). The highest station
of the species is situated at 1820 m a.s.l. on Mt.
Neniska (roman. Mika-Mare) in the Marmaroske
Karpaty mountains (Maramuresz Mountains) in the
Eastern Carpathians on the Ukrainian-Romanian
border (Slobodyan 1951). In Poland the highest
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Fig. 8. Altitudinal distribution of Orthodicranum tauricum.

elevation of O. fauricum was recorded at 1186 m
a.s.l. in the Karkonosze mountains (Giant Moun-
tains) in the Sudetes (Dunajski & Fudali 2007).
Finally, in the Czech Republic the highest locality
of this species is at 1300 m a.s.l. in the Sumava
mountains (Plasek 2001), whereas in Slovakia
at 1164 m a.s.l. (leg. J. Duda, 23 September
2000, private herbarium of J. Duda, unpublished
data).

No elevational data are available for three
records of Orthodicranum tauricum in Belarus.
Here, the species was collected in the Pripyat
Polesye region which is situated in the East Eu-
ropean Lowlands where the highest elevations do
not exceed 160 m a.s.1.

At similar altitudes the species grows in the
lowland sites in Russia where the elevations ex-
tend from below 180 to 290 m a.s.l., whereas the
mean elevation of Kalingrad province in the Baltic
region is below 100 m a.s.1. However, in the Cau-
casus O. tauricum was only found in fir and pine
forests at elevations ranging from 1600 to 2100 m

a.s.l. but it is absent from the coastal areas of the
Black Sea (Ignatova & Fedosov 2008).

HABITATS

Analysis of available data (374 records) showed
that Orthodicranum tauricum occurs mainly in
epiphytic habitats (58.8% records), whereas in ter-
restrial habitats it grows sporadically (only 0.6%
of records) (Fig. 9).

Amongst phorophytes (234 available records),
Orthodicranum tauricum often grows on bark of
birch (23.5%) and of the two species of this tree
on which it was found it definitely prefers Betula
pendula Roth over B. pubescens Ehrh. The other
tree on which the species thrives most often is oak
(20.9%). Of several species of this genus, O. fau-
ricum was most often recorded on Quercus robur
L. and only occasionally on Q. petraeca (Matt.)
Liebl., Q. rubra L. and Q. pubescens Willd. On
the latter tree it was found only in the Crimea.
The third tree which O. fauricum prefers is beech
(20.1%) including the widespread European spe-
cies Fagus sylvatica L. and only in the Crimea it
was also found on F. sylvatica subsp. moesiaca
(Maly) Hjelm. Occasionally, O. tauricum was
discovered on bark of such species, as Cerasus
avium (L.) Moench, Crataegus monogyna Jacq.,
Larix decidua Mill., Pinus pallasiana D. Don
(only in the Crimea), Populus spp., Pseudotsuga
taxifolia Britton, Pyrus communis L., Robinia
psudoacaccia L., Sambucus nigra L. and Sorbus
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Fig. 9. Occurrence of Orthodicranum tauricum on main habitat
types. 1 — epiphytic, 2 — epixylic, 3 — epilithic, 4 — terres-
trial.
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Fig. 10. Occurrence of Orthodicranum tauricum on main phorophytes in Central-East Europe.l — Abies alba, 2 — Acer spp.,
3 — Alnus glutinosa, 4 — Betula spp., 5 — Carpinus betulus, 6 — Cerasus avium, 7 — Crataegus monogyna, 8 — Fagus sylvatica,
9 — Fraxinus excelsior, 10 — Larix decidua, 12 — Picea abies, 13 — Pinus pallasiana, 14 — Pinus sylvestris, 15 — Populus sp., 16
— Pseudotsuga menziesii, 17 — Pyrus communis, 18 — Quercus spp., 19 — Robinia pseudoacacia, 20 — Salix spp., 21 — Sambucus
nigra, 22 — Sorbus aucuparia, 23 — Tilia cordata, 24 — Ulmus spp.

aucuparia L. (Fig. 10). In the Crimea O. tauricum
was found in beech, oak and pine forests growing
on roots, bases of trunks, stumps, rotten wood of
Fagus sylvatica subsp. moesiaca (= Fagus X tau-
rica Popl.), Quercus pubescens, Q. petraea, and
Pinus pallasiana. When growing on tree trunks,
O. tauricum is found mostly from the base to a
height of about 5 m.

Orthodicranum tauricum occurs fairly fre-
quently on epixylic habitats (34.3% records), in-
cluding stumps, logs and small pieces of wood.
These two kinds of habitats, connected with trees
and shrubs, comprise over 90% of occurrences of
O. tauricum in the study area.

Moreover, O. tauricum grows also, though
very rarely, in epilithic habitats. These include
mainly erratic blocks (in the lowlands) and various
types of acidic rock, such as basalt, gneiss and
schist (in the mountains). According to a litera-
ture record (Balkovskiy & Savostianov 1939) O.
tauricum occurs also on granite outcrops. Occur-
rence of the species on humic soil was observed
occasionally.

Although Orthodicranum tauricum is primarily
a forest species, it sometimes grows on wayside
or solitary trees, but in these cases they are almost

always near the forest roads and paths. This spe-
cies prefers deciduous forests, mainly dominated
by beech which form associations of the Fagion
silvaticae alliance (Fig. 11), riverside forest (as-
sociations of the Alno-Ulmion alliance) and oak-
linden-hornbeam (associations of the Carpinion
betuli alliance) (Fig. 12). In addition, there are
frequent findings of the species in mixed forests,
often of anthropogenic origin. In coniferous for-
ests it occurs only rarely. Sometimes O. tauricum
grows in old parks and orchards (Fig. 13). Phyto-
coenotic preferences of O. fauricum is presented
in Figure 14.

POPULATIONS

Orthodicranum tauricum grows in compact, rigid,
dark green tufts which covering mainly up to sev-
eral dozen square decimetres. However, sometimes
the populations are very large and occupy a few
square metres.

ACCOMPANYING SPECIES

Orthodicranum tauricum usually forms pure
stands, but quite often it grows with a small
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Fig. 11. Beech forest — the most frequent habitat of Orthodi-
cranum tauricum. Poland, Boze Oczko Nature Reserve in the
Silesian Upland (photo by A. Stebel, 16 September 2010).

admixture of other bryophytes. These are mainly
common, mainly acidophilous species, such as
Brachythecium rutabulum (Hedw.) Schimp., Calli-
cladium haldanianum (Grev.) H. A. Crum (mainly
in the Ukraine), Dicranum scoparium Hedw., Her-
zogiella seligeri (Brid.) Z. Iwats., Hypnum cupres-
siforme Hedw., H. pallescens (Hedw.) P. Beauv.,
Lophocolea heterophylla (Schrad.) Dumort.,
Orthodicranum montanum (Hedw.) Loeske, Pla-
giothecium curvifolium Limpr., P. denticulatum
(Hedw.) Schimp., P. laetum Schimp., Platygyrium
repens (Brid.) Schimp., Pohlia nutans (Hedw.)
Lindb., and Ptilidium pulcherrimum (F. Weber)

Fig. 12. Hornbeam-oak-linden forest 7ilio cordatae-Carpin-
etum betuli — frequent habitat of Orthodicranum tauricum.
Poland, Warta river valley near Kopaniny village (photo by
A. Stebel, 27 April 2009).

Fig. 13. Park — rare habitat for Orthodicranum tauricum.
Ukraine, Chernihiv (photo by V. M. Virchenko, 3 May
2010).

Vain. Only in the Crimea it sometimes grows with
basophilic species, for example Homalothecium
sericeum (Hedw.) Schimp., Leucodon sciuroides

25,
227

211

20 18.9

17.8

15|

104

Percentage of records

1 2 3 4 5 6 7 8
Types of phytocoenoses

Fig. 14. Occurrence of Orthodicranum tauricum in main phyto-
coenosis types in Central-East Europe. 1 — beech forest (Fagion
sylvaticae), 2 — alder forest (4/no-Ulmion), 3 — mixed forest
(mainly of anthropogenic origin), 4 — hornbeam-oak-linden
forest (Carpinion betuli), 5 — oak forest (Quercetea robori-
petraeae), 6 — pine forest (Dicrano-Pinion), 7 — spruce-fir
forest (Piceion-Abietis), 8 — others.
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(Hedw.) Schwégr. and Isothecium alopecuroides
(Dubois) Isov.

REPRODUCTION

Orthodricranum tauricum produces sporophytes
very seldom in Europe. In Poland it has only once
been found with sporophytes in the northern part
of the Krakow-Czgstochowa Upland (Kuc 1959).
In the Ukraine fertile plants of the species have
been found only in the Crimea. On the other hand,
in the Czech Republic and Slovakia only sterile
plants have been discovered and the sporophytes
have never been observed in O. tauricum.

In contrast, the species produces sporophytes
quite often in North America. Bob Ireland (per-
sonal communication) checked the herbarium hold-
ings of Orthotrichum tauricum in the Smithsonian
Bryological Herbarium (US) and he found that
exactly half of the total 68 specimens preserved
in this herbarium bore sporophytes. In particular
regions the results are as follows: from British
Columbia there are 11 specimens and six with
sporophytes; from Alberta there is one specimen

Fig. 15. Gemmiferous plants of Orthodicranum tauricum
(photo by V. Plasek).

and it has sporophytes; from Alaska there are
nine specimens and none has sporophytes; from
California there are seven specimens and one
has sporophytes; from Washington there are four
specimens and two have sporophytes; from Oregon
there are eight specimens and five have sporo-
phytes; from Montana there are nine specimens
and seven have sporophytes; from Idaho there are
13 specimens and 11 have sporophytes; and from
Wyoming there are six specimens and one has
sporophytes. In Europe O. fauricum commonly
propagates by caduceus leaf tips (Fig. 2) but the
plants with clusters of gemmae which are abundant
on leaf apices and in leaf axils (Fig. 15) are quite
frequent (Stebel & Plasek 2001).
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