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Abstract

Hedenäs, L., Bisang, I. and Schnyder, N. 2003. The distribution of bryophytes in Switzerland

and Liechtenstein. IV. Hamatocaulis and Pseudocalliergon. Bot. Helv. 113/2:
111-123.

The geographical distributions, in the form of mosaic maps, altitudinal ranges,
frequencies, habitat requirements, and threat status of the four pleurocarpous wetland
mosses Hamatocaulis vernicosus, Pseudocalliergon lycopodioides, P. trifarium, and P.

turgescens in Switzerland are presented. The total and European ranges of the taxa are
outlined. Hamatocaulis vernicosus is widely distributed over the whole of Switzerland,
with a concentration of finds in the NE, though not common. Pseudocalliergon lycopodioides

also occurs scattered all over the country, but fewer records from a narrower
vertical range than for the former are known. Both species appear to have decreased
at lower altitudes during the last decades. Pseudocalliergon trifarium is the most
frequent of the studied taxa, more common in the east, and with the widest altitudinal
span, but it has also considerably declined north of the Alps. While widespread in
Europe, P. turgescens was known from a restricted area in Switzerland, where it has not
been collected after 1953. The disappearance and deterioration of suitable wetlands is
the likely proximate cause for the observed declines.

Key words: Wetlands, Amblystegiaceae, land use, frequency change.

Introduction

This paper is the fourth in a series on the geographical distributions of Swiss

bryophytes (Bisang 1999; Bisang et al. 1998; Geissler et al. 2002). In addition, a paper

The authors were supported by the Swiss Bryophyte Mapping Group (NISM).
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presenting the distribution of the Swiss Sphagnum species was published by Feldmey-
er-Christe et al. (2001). The project to map the distributions of bryophytes in Switzerland,

"Naturräumliches Inventar der Schweizer Moosflora" (NISM), started in 1984. A
general introduction to this series was provided by Bisang et al. (1998). This contribution

presents four members of the family Amblystegiaceae s. 1., Hamatocaulis vernico-
sus (Mitt.) Hedenäs, Pseudocalliergon lycopodioides (Brid.) Hedenäs, P. trifarium
(Web. & Mohr) Loeske, and P. turgescens (T. Jens.) Loeske, which occur mainly in
relatively mineral-rich wetland environments.

Despite recent systematic investigations (Hedenäs 1998a; Vanderpoorten et al.
2002a, b), the relationships within the Amblystegiaceae s. 1. remain partly unresolved
and further studies of additional genes and species are necessary to achieve a definitive

reclassification of all taxa in this family. Nevertheless, recent data show that
Hamatocaulis and Pseudocalliergon belong to different clades within the Amblystegiaceae s.

1., and that Hamatocaulis should be placed within the Calliergonaceae rather than in
the Amblystegiaceae s. str. (Vanderpoorten et al. 2002a, b).

Members of the Amblystegiaceae s. 1. occur in a wide variety of wetland types, from
relatively acid to strongly calcareous and from nutrient-poor to nutrient-rich habitats.
A few species, such as Wamstorfia fluitans (Hedw.) Loeske and Straminergon stra-
mineum (Brid.) Hedenäs, can grow in bogs, whereas most other species are restricted
to minerotrophic habitats. The latter include fens, wet meadows, springs, flushes, ponds,
late snow-beds, and temporarily dry depressions in rocks and soil.

Many species of the Amblystegiaceae have decreased considerably in most parts of
Europe due to the deterioration of wetlands (Berg and Wiehle 1992; Dtill 1987; Grütt-
ner 1990; Kooijman 1992). In most countries of the European Union only one or a few
percent of the original mire area remains today (Raeymaekers 2000). Also in Switzerland

the wetland area has decreased considerably, especially in the hill regions north
of the Alps (Mittelland) (cf. Fig. 5 and Hangartner 1997). Even if the Mittelland has
been most heavily affected, many wetland types at higher altitudes are also influenced
by changed agricultural practices, such as the closing down of many farms, or peat
cutting, drainage, and intensified fertilisation on those farms that still remain (Grünig
1994).

In the following, the Swiss distributions of H. vernicosus, P. lycopodioides, P. trifarium,

and P. turgescens are mapped. The distributions in Switzerland are compared with
the European and total ranges of the species, with climatic factors, habitat requirements,

and historical factors. The information provides a basis for further study of the
species as well as for monitoring changes in the frequencies and distributions of the
treated species.

Material and Methods

In view of recent results from revisions of species and genera, as well as of internal
relationships within the Amblystegiaceae s. 1. (Hedenäs 1989,1992; Vanderpoorten et
al. 2002a, b), names that reflect phylogenetic relationships are used in this paper rather
than the more conservative nomenclature of Geissler et al. (1998). In the latter, H.
vernicosus is called Drepanocladus vernicosus (Mitt.) Warnst., P. lycopodioides is named
Drepanocladus lycopodioides (Brid.) Warnst., P. trifarium is called Calliergon trifarium
(Web. & Mohr) Kindb., and P. turgescens is found under Scorpidium turgescens (T.
Jens.) Loeske.
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The present distribution maps are mosaic maps that are based on a system of
physiographic units. For Switzerland these include 413 and for Liechtenstein two units
that are as homogeneous as possible regarding geology and climate (Urmi and Schny-
der 1996). Every symbol represents the occurrence of a certain species within a
physiographic unit, regardless of its frequency. Finds are differentiated as to time (before
and since 1960) and for those since 1960 also as to altitude (see legend of Fig. 1). The
geographical subdivision of Switzerland follows Gutersohn (1973).

The distribution maps are largely based on releves and collections that were made
within the framework of NISM. All data are stored in a database at the Computing
Centre of the University of Zürich. The specimen data result partly from a systematic
field survey (Urmi et al. 1990), and partly from a revision of herbarium material from
the following herbaria: BAS, BERN, CHUR, G, H, LAU, LUG, NEU, NMLU, NY, S, Z,
ZT, Frauenfeld, St. Gallen, Winterthur, and Zug. Vouchers for newer finds are found in
G, Z, or in the private herbaria of the collaborators. Data from other projects were also
included in the database (Bergamini et al. 2001; Grünig 1997; Grünig et al. 1986;
Hangartner 1997; Schnyder 1993; Zimmerli 1988). The European and total geographical

ranges of the four included species follow Hedenäs (1989, 1992, 2002, in press).
Threat status in Switzerland and Europe were retrieved from Urmi et al. (1992) and
ECCB (1995), respectively. Ongoing work on a revised version of the Swiss bryophyte
Red List was also considered.

The pH indications are based on own measurements (Hedenäs, unpublished data,
Hedenäs and Kooijman, unpublished data) and literature (Albertson 1946; Apinis and
Lacis 1936; Krusenstjerna 1945; S0rensen 1948; Witting 1949). Although most of the pH
measurements were made in N Europe, personal field experience and a few pH
measurements from Switzerland suggest that the pH preferences of the study species
are approximately similar in these geographical areas.

Hamatocaulis vernicosus (Mitt.) Hedenäs

A pleurocarpous moss of the order Hypnales. Worldwide, Hamatocaulis consists of
two species, both occurring in Europe, but only one in Switzerland. Usually more or
less upright, more or less pinnately branched shoots with uppermost stem portion bent
like a walking stick; green with a slightly greyish or bluish tone, often with red colour
in a zone just above leaf insertion, rarely larger portions red. Leaves from erect base

suddenly curved in one direction in their distal part, distinctly plicate; costa single and
long. Dioicous; sporophytes relatively rare, mature in summer.

Habitat requirements: In fens and wet meadows, predominantly in connection with
spring influence or moving water; rarely in tree-covered wetlands. Mostly in slightly
nutrient-enriched and mineral-rich, but often not especially calcareous habitats; pH
5.4—7.3 at eight Swiss occurrences (in northern Europe pH 5.7-7.8).

Geographical distribution: In North and South America, Asia, and doubtfully occurring

in Africa (Algeria); in Europe widespread, but rarely common, rare or absent in
the Mediterranean area. In Switzerland in total 164 records, of which 71 from 1960 or
later. Scattered localities all over Switzerland, but with concentrations in E part of the
Mittelland and adjoining areas of the northern Alps, as well as in the Bernese part of
the northern Alps. Altitudinal span from 390 to 2400 m a.s.1. with median 50% of
known finds between 600 and 1300 m.
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Fig. 1. Hamatocaulis vernicosus (Mitt.) Hedenäs [Order Hypnales], In Figs. 1—4, finds are
differentiated as to time (open symbols: before 1960; filled symbols: since 1960), and those since 1960
as to altitude (^< 1000 m; 1001-2000 m; | > 2000 m).

Threat: Classified as vulnerable (V) in Switzerland, and included on the appendix
of threatened species of the BERN convention and on the EU Habitat Directive
approved in May 1992 (ECCB 1995).A decrease at lower altitudes in Switzerland obvious

from the distribution map.
Literature: Hedenäs (1989).

Pseudocalliergon lycopodioides (Brid.) Hedenäs

A pleurocarpous moss of the order Hypnales. Worldwide, the genus Pseudocalliergon

includes five species, all occurring in Europe, and three in Switzerland. Creeping
to ascending, mostly relatively sparsely pinnately branched shoots; green or mostly
with secondary yellow to brownish yellow colour, when dry with spots having a golden
metallic gloss. Leaves falcate-secund, concave; costa single, long but relatively weak.
Dioicous; sporophytes rare, also in Switzerland, mature in summer.

Habitat requirements: In shallow and usually treeless wetlands, survives drying out
for shorter or longer periods during summer. In natural depressions in rock or soil, but
also in anthropogenic habitats, such as ditches; relatively rare in fens, but now and then
in wet meadows. In strongly calcareous habitats with a pH between 6.0 and 8.2.
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Fig. 2. Pseudocalliergon lycopodioides (Brid.) Hedenäs [Order Hypnales], Time periods and
altitudes are explained in the legend of Fig. 1.

Geographical distribution: Endemic to Europe and westernmost Asia, just east of
the Ural Mountains; in Europe widespread and in some areas relatively common. In
total 89 finds from Switzerland, 26 of which made after 1959. Most old Swiss finds in
the NE and SW portions of the Mittelland, recent finds scattered in the Mittelland and
the Alps. Occurs between 390 and 2050 m a.s.l. with median 50% of finds between 400
and 1000 m.

Threat. Until recently not considered threatened in Switzerland; however, since
only few and scattered recent finds in the Mittelland, to be included in the revised Red
List, the provisional status is VU D2 (vulnerable).

Literature: Hedenäs (1992).

Pseudocalliergon turgescens (T. Jens.) Loeske

For general information about the genus, see P. lycopodioides. Creeping to more or
less upright, not or sparsely branched, turgid shoots; green or mostly with secondary
yellow to brownish yellow colour, when dry mostly with spots having a golden metallic

gloss. Leaves straight and erect, strongly concave, and mostly imbricate, above
suddenly narrowed to broad and shortly apiculate apex; costa double, short. Dioicous, most
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Fig. 3. Pseudocalliergon turgescens (T. Jensen) Loeske [Order Hypnales], Time periods and
altitudes are explained in the legend of Fig. 1.

populations sterile (at least in N Europe), male expressing plants rarer than female
expressing ones; sporophytes rare, especially in central Europe, unknown from
Switzerland.

Habitat requirements: In shallow, treeless wetlands, often drying out for shorter or
longer periods during the summer, for example shallow depressions in rock or soil, or
sometimes on rocks with at least periodically trickling water; also on grazed calcareous
ground where animals and management reduce competition from vascular plants, in
gravel pits, and, more rarely, in shallow fens or on lake shores. In strongly calcareous
habitats or, when water is moving through the moss, in less mineral-rich environments;
pH from (5.9) 6.7 to 8.6.

Geographical distribution: In North and South America and in Asia; in Europe
widespread and locally moderately frequent in the north, relatively rare in the regions
surrounding the Alps. In Switzerland 15 records, of which none recent. Known from a
few old populations in the NE portion of the Mittelland, in the SW portion of the Jura
mountains, and in the Alps. Altitudinal span from 390 to 2350 m a.s.1. with median 50%
of known finds between 400 and 1000 m.

Threat: Considered vulnerable (V) in the Swiss Red List, not endangered in Europe
because of many and strong populations in the northern portion of the continent.
Searched for, but not re-found at two formerly known localities in 2002, and no other
extant localities known. Therefore potentially extinct or has drastically declined in
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Fig. 4. Pseudocalliergon trifarium (Web. & Mohr) Loeske [Order Hypnales]. Time periods and
altitudes are explained in the legend of Fig. 1.

Switzerland, likely due to changes in land-use. Included in the Red Lists of Austria
(Grims 1986), Germany (Ludwig et al. 1996), and Italy (Cortini Pedrotti and Aleffi
1992).

Literature: Bisang and Hedenäs (2000), Hedenäs (1992,2002), Paul (1924).

Pseudocalliergon trifarium (Web. & Möhr) Loeske

For general information about the genus, see P. lycopodioides. Creeping or ascending,

unbranched or sparsely branched shoots; usually yellow or brownish yellow.
Leaves straight, usually erect and imbricate along most of shoots, concave, with broadly

rounded apex; costa single and ending in upper part of leaf. Dioicous; sporophytes
very rare (in Switzerland found once, in 1931).

Habitat requirements: In deep fens or in sloping fens with moving water, rarely on
lake shores or on rocks with trickling water; most frequent in mineral-rich areas; pH at
twelve Swiss occurrences between 6.2 and 8.1 (in northern Europe pH 5.6-7.6). Often
found together with Scorpidium scorpioides (Hedw.) Limpr.

Geographical distribution: In North and South America, and in Asia; widespread in
Europe, where it is relatively common in the boreal zone. In Switzerland in total 284
finds, 79 records from 1960 or later. Distributed all over the country, especially abun-
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Fig. 5. Joint distribution map for all Swiss finds of Calliergon spp., Campylium stellatum (Hedw.)
C. E. O. Jensen, Drepanocladus spp., Hamatocaulis vemicosus (Mitt.) Hedenäs, Pseudocalliergon
spp., Scorpidium spp., Straminergon stramineum (Brid.) Hedenäs, Tomentypnum nitens (Hedw.)
Loeske, and Warnstorfia spp. Note that Sanionia uncinata (Hedw.) Loeske, which rarely grows in
real wetlands in Switzerland, is not included.

dant in the NE portion of the Mittelland and the eastern Alps. Very few recent finds
from the Mittelland, the Jura mountains, and the northern slope of the western Alps.
Altitudinal span from 240 to 2480 m a.s.l. with median 50% of finds between 500 and
1800 m.

Threat: Not included in the Swiss Red List. Relatively few recent finds compared
with the known old ones may indicate a decline in some areas, still frequent in at least
some areas of Graubünden.

Literature: Hedenäs (1992).

Discussion

The distribution of the collected specimens of Hamatocaulis and Pseudocalliergon
is uneven over both space and time (Figs. 1-4). The first can be explained by irregular
occurrences of suitable habitats or uneven collecting activities, whereas the latter may
either be due to the latter factor or may reflect a real decline of the species in nature.
In order to evaluate patterns of geographical distributions of individual wetland moss-
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Fig. 6. Altitudinal distribution of the Swiss Hamatocaulis and Pseudocalliergon species. 50% of
the records of a species are found within the altitudinal range represented by the boxes, 80%
within the span between the bar endpoints, and 10% each originate from below and above,
respectively. The line within the boxes indicates the median. The numbers of observations for
each taxon are given below the names.

es, we provide a background map where the distribution of all Swiss collections of Cal-
liergon spp., Campylium stellatum (Hedw.) C. E. O. Jensen, Drepanocladus spp.,
Hamatocaulis vernicosus, Pseudocalliergon spp., Scorpidium spp., Straminergon stramineum,
Tomentypnum nitens (Hedw.) Loeske, and Warnstorfia spp. is indicated (Fig. 5). These
taxa occur in most Swiss wetland types without closed tree cover, excluding running
waters such as larger brooks and rivers. Accordingly, their joint distribution pattern
reflects the occurrence of such wetland habitats in the wide sense. A gap in the
geographic distribution of a species that corresponds to a gap of the entire species group
can thus be explained by factors common to all such species. On the other hand, a
distribution gap of an individual species that does not correspond to a gap of the entire
species set is probably due to factors affecting this particular species. A certain species
may, for example, have specific chemical or climatic requirements. The same reasoning
applies to frequency changes over time.

In the total wetland material there are relatively few collections from the higher
and southern Alps and from the middle portion of the Mittelland and adjoining parts
of the Jura mountains (Fig. 5). These areas poor in specimens correspond to those with
relatively few bogs and fens of national or regional importance (Grünig 1994). Because
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common species such as Bryum argenteum Hedw. were collected in areas where
wetlands are scarce (cf., Bisang et al. 1998), the lack of collections of wetland species in
such regions reflect the scarcity of wetlands rather than a general undercollecting in
these areas. Thus, the absence or scarcity of Hamatocaulis and Pseudocalliergon
species in these geographical areas are best explained by a general lack of suitable
wetland habitats. When the temporal aspect is considered, it is clear that the lack of
recent finds in some portions of the NE and SW Mittelland is due to deterioration or
destruction of many wetlands in these regions (Broggi 1990; Grünig 1994; Hangartner
1997).

Localities of Pseudocalliergon trifarium are relatively frequent up to 1800 m a.s.1.,

whereas the other three species have the majority of their localities at lower altitudes
(Fig. 6). However, all four species are known from scattered localities up to 2050-
2400 m a.s.l. The total altitudinal ranges of the three species known also from the
Americas, H. vernicosus, P. trifarium, and P. turgescens, agree well with the respective
ranges expected from the latitudinal position of Switzerland (Hedenäs 1999). This
suggests that the altitudinal distributions found in Switzerland reflect approximately the
climatic ranges of the species.

Hamatocaulis vernicosus is absent from many regions where wetland mosses were
collected in Switzerland. This may be explained by the fact that this species occurs
within a relatively narrow habitat (Hedenäs 1999). It is therefore unlikely that it was
ever really common. In connection with the general degradation of wetlands and
hydrological changes in the landscape it has disappeared from many former localities
in the most heavily affected parts of Switzerland. Similar frequency decreases
occurred in large parts of Europe (Hedenäs 1998b; Nebel 2001; Touw and Rubers
1989). However, the taxon's status on the continent as a whole is still somewhat
unclear.

Pseudocalliergon lycopodioides has not been found recently in the area around the
Lake of Geneva (Region lemanique) and few records are known from the northeastern

Mittelland. Because many of its earlier localities were situated in these areas, the
mentioned changes in the landscape have strongly affected the species' frequency in
Switzerland. The new finds from other parts of Switzerland most likely reflect an
increased collecting activity. Also P. turgescens has been severely affected by the
decline in number of suitable localities in Switzerland. This species was never frequent
in Switzerland, and no recent finds are known. However, the taxon may well have
survived at its high altitude locality in the eastern Alps, since there are no indications of
severe habitat changes in this region. Pseudocalliergon trifarium was originally much
more common than either of the previous two species. It is currently known from many
more localities than P. lycopodioides or P. turgescens. Nevertheless, the overall
frequency decrease in P. trifarium is drastic.

Wetlands were severely influenced by changed and intensified landscape use in
Central Europe. It is therefore not surprising that the frequencies of these four wetland
species have decreased considerably in at least parts of their Swiss ranges. Since the
Mittelland was most heavily affected by modern management it was expected that the
strongest declines of the four treated taxa should be found in this region. If we want to
sustain Mittelland populations of the three species that still occur there, these need to
be investigated and monitored to find appropriate measures to support their long-term
survival. However, even if it is considered enough to maintain viable populations
somewhere in Switzerland the present overview suggests that all four species should be
evaluated further. Even P. trifarium, the studied species that was once most widely distrib-
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uted, has drastically decreased, which suggests that the cause may be a major change in
wetland quality also in other regions than the Mittelland.

We thank the collaborators of the NISM, especially Bruno Bagutti and Heike Hofmann, who have
contributed with data used in the present study. Comments from Edi Urmi considerably improved the paper.

Zusammenfassung

Die geografische Verbreitung der pleurokarpen Sumpf-Moose Hamatocaulis verni-
cosus, Pseudocalliergon lycopodioides, P. trifarium und P. turgescens in der Schweiz
wird in Mosaik-Karten dargestellt. Ihre Höhenverteilung, Habitatsansprüche und der
Gefährdungsgrad werden erörtert und die weltweite und europäische Verbreitung
dargestellt. Hamatocaulis vernicosus ist in der Schweiz weit verbreitet und tritt vor
allem, wenn auch nicht häufig, in der Nordostschweiz auf. Pseudocalliergon lycopodioides

kommt vereinzelt im ganzen Land vor, aber an weniger Fundorten und weist
auch eine geringere Höhenverteilung auf als die vorhergenannte Art. Beide scheinen
in den letzten Jahrzehnten in tiefen Lagen seltener geworden zu sein. Pseudocalliergon
trifarium ist die häufigste Art. Ihr Verbreitungsschwerpunkt liegt in der Ostschweiz. Sie
weist die ausgedehnteste Höhenverteilung auf, ist aber auf der Alpennordseite ebenfalls

seltener geworden. Obwohl in Europa weit verbreitet, war. P. turgescens nur von
einem beschränkten Gebiet in der Schweiz bekannt und wurde seit 1953 nicht mehr in
der Schweiz gesammelt. Das Verschwinden und die Zerstörung der Feuchtgebiete sind
die wahrscheinlichsten Gründe für den beobachteten Rückgang in der Verbreitung
aller vier Arten.
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