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Abstract – A new liverwort species, Cephaloziella integerrima (Lindb.) Warnst., has been
identified for the bryophyte flora of Italy. The species was gathered in the snow-beds of the
high Gavia Valley (Stelvio National Park, Lombardy). This work describes the distribution
and ecology of this rare species.
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INTRODUCTION

Compared to vascular plants, bryophytes constitute a major part of
several alpine plant communities, such as spring communities, peatland and snow-
bed communities (Gjærevoll, 1956; Geissler, 1982; Miller, 1982; Dierßen, 1984;
Tomaselli, 1991; Spitale et al., 2009; Tomaselli et al., 2011). In particular, snow-bed
communities have low species richness of vascular plants up to 18 per m2, usually
5 to 10 (Gjærevoll, 1956; Onipchenko & Semenova, 1995) which are limited by the
length of the snow-free period (Carbognani et al., 2012) and by soil resources
(Petraglia et al., 2013). Forbs constitute the dominant growth form, but are often
lacking in very late melting snow-beds, which are almost completely dominated by
bryophytes.

Among alpine plant communities, snow-beds are regarded as particularly
vulnerable to the predicted and occurring climate change (Björk & Molau, 2007).
In particular, the interannual variation in snow cover quantity and duration could
increase the vegetation dynamics in this peculiar habitat, leading to an increase in
vascular species that could interact negatively with bryophyte cover and diversity.
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STUDY AREA

One of the sites selected was the high Gavia Valley (Stelvio National
Park), 46°20’21”N-10°29’30”E, 2445-3360 m a.s.l.), on the Italian side of the
Rhaetian Alps.

Climatic features for the Gavia Pass indicate a mean annual rainfall
of 1150 mm and a mean annual temperature of 1.4°C, with an average maximum
of 9.3°C in the warmest month and an average minimum of 10.4°C in the coldest
one (Hijmans et al., 2005).

This area, developed on siliceous bedrock, is located within the alpine
vegetation belt, where Carex curvula All. grasslands represent the climax
vegetation. Vegetation at this altitude also includes pioneer communities on rock
faces and screes, mire and stream communities, dwarf shrub heathlands and snow-
beds. These latter differ in their species composition according to length of snow
cover, persistence of melt-waters in the soil and soil texture (Petraglia &
Tomaselli, 2007).

The aim of this paper is to contribute to the knowledge of the bryoflora
of snow-bed plant communities across the Alpine chain.

MATERIALS AND METHODS

At the end of July 1999, the authors carried out a phytosociological and
floristic survey in the snow-beds plant communities of the high Gavia Valley to
assess the species richness and the relationships between environmental variables
and species in different snow-bed habitats, collecting several bryophyte samples.
The samples are kept in the CAME Herbarium (University of Camerino).
Nomenclature follows Ros et al. (2013) for mosses and Ros et al. (2007) for
liverworts. The samples were identified using the taxonomic keys of Cortini
Pedrotti (2001, 2005) and Smith (2004) for mosses, and Paton (1999) for
liverworts.

RESULTS

One of the species collected during that survey was identified as
Cephaloziella integerrima (Lindb.) Warnst.
Italy: High Gavia Valley (Stelvio National Park, Italian side of the Rhaetian Alps),
26°20’35.8”N-10°29’25.7”E, 2650 m a.s.l., 29 July 1999, leg. A. Petraglia, det.
R. Tacchi, 15 April 2014.

The species was collected within a snow-bed habitat on a sandy, acidic
loam soil with a pH of about 4.5, characterized by a scattered cover of vascular
plants (Euphrasia minima Jacq. ex DC., Gnaphalium supinum L., Leontodon
helveticus Mérat, Leucanthemopsis alpina (L.) Heyw., Pedicularis kerneri Dalla
Torre, Polygonum viviparum L., Primula daonensis (Leyb.) Leyb., P. glutinosa
Wulfen, Sibbaldia procumbens L., Veronica alpina L.) and bryophytes (Anthelia
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juratzkana (Limpr.) Trevis., Cephaloziella rubella (Nees) Warnst., Hedwigia
ciliata (Hedw.) P. Beauv. var. ciliata, Pohlia drummondii (Müll. Hal.)
A.L. Andrews, Polytrichastrum sexangulare (Brid.) G.L. Sm., Polytrichum
juniperinum Hedw., P. piliferum Hedw.).

DISCUSSION

Cephaloziella integerrima is a small leafy liverwort forming, in the
samples collected in the Gavia pass, open turfs; the multiangular gemmae are red
and the innermost female bracts and bracteole are fused into a shallowly lobed
sheath with entire margin will distinguish C. integerrima from all Cephaloziella
species except C. calyculata (Durieu & Mont.) Müll. Frib. This latter differs in the
unlobed sheath round the lower part of the perianth; in C. integerrima the mouth
of the perianth is crenulate-denticulate, whilst in C. calyculata it is almost entire
and the cells are shorter and more heavily thickened (Paton, 1999).

This boreal-montane suboceanic species (Dierßen, 2001) has a disjunct
distribution in North America and Europe, where it has been reported in Austria,
Croatia, Denmark, Finland, France, Germany, Hungary, Iceland, Ireland,
Norway, Poland, Russia, Romania, Spain, Sweden, Switzerland and United
Kingdom (Miguel Velasco de, 1989; Paton, 1999; Sabovljevi† & Natcheva, 2006;
Söderström et al., 2007; ≤tefmnui & Goia, 2012; Porley, 2013, Porley et al., 2014;
Rams et al., 2014). In some countries, because of its rarity and vulnerability, it has
been listed as a Vulnerable species in the Red Lists of Great Britain and
Switzerland and as Critically Endangered in Romania and Spain (Schnyder et al.,
2004; Hodgetts, 2011; Garilleti & Albertos, 2012; ≤tefmnui & Goia, 2012). In
Switzerland and Austria, it has been reported in some localities of the Alps
characterized as sandy and disturbed environments near a glacier between 1885
and 2325 m a.s.l.

In Italy the species was wrongly reported in the past for the Piedmont
and Tuscany regions, but after a revision of herbarium specimens these reports
were referred to Cephaloziella calyculata (Aleffi et al., 2008). Therefore, the
discovery of C. integerrima in the Gavia Pass is the first confirmed for Italy.
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