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Abstract

The findings of the Bryological Excursion conducted by the Working Group for Bryology of the Italian
Botanical Society from 5 to 8 July 2012 on the Lucanian side of the Pollino National Park are presented
herein. The objective of the excursion was to address the paucity of knowledge regarding bryological diver-
sity in understudied regions of Italy. This endeavour led to the discovery of 150 species of bryophytes, 41
of which are novel to the Basilicata region. For each species, the collection location and growth substrate
are indicated. Some of the species are of floristic and phytogeographic interest. This is a group of boreal and
arctic-alpine species, previously documented only in the Alpine arc and at the highest peaks of the Apennine
chain. The Pollino massif represents the southernmost limit of their range. It is worth noting the presence of
Brachydontium trichodes, Schistidium papillosum, Tortula laureri and Herzogiella striatella. Another notewor-
thy assemblage of species is found on the ophiolitic rocks of Timpa delle Murge. The distinctive ecological
characteristics of this substrate result in the evolution of species that are exclusive to these environments. The
ecological characteristics and distribution of each species within these two groups are described in detail.
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Introduction

The Pollino massif represents the highest mountain range of the Southern Apennines,
situated in Italy between the Basilicata and Calabria regions. This mountain range con-
stitutes, along with the Verbicaro-Orsomarso mountains, part of the Pollino National
Park, which, with an area of 1,930 km?, is the largest national park in Italy. The pro-
tected area was established primarily to protect the rare Pinus leucodermis Antoine spe-
cies (Fig. 1), which is characteristic of the mountain peaks and has been documented
to exceed one hundred years of age and reach heights of up to 40 meters (Avolio 1996).

In addition to this species, the Pollino National Park exhibits several other distinctive
floristic features as a result of its geographical location, which allows for the formation of
a range of different biogeographical links. The biogeographical relation with the south-
ern Balkan district is undoubtedly the most evident, as evidenced by the occurrence of
a considerable number of amphi-adriatic species, including Pinus leucodermis Antoine
and Festuca bosniaca Kumm. Furthermore, the following species have been identified:
Carex kitaibeliana Degen ex Beck, Edrajanthus graminifolius (L.) A.DC. ex Meisn., Sesle-
ria autumnalis (Scop.) EW. Schultz, Gentianella crispata (Vis.) Holub, Cytisus spinescens
Presl, and other species frequently exert a significant influence on the vegetational pat-
tern (Bonin 1969, 1972). Concurrently, the Pollino massif represents the southernmost
limit for various boreal or arctic-alpine species, including Orthilia secunda (L.) House,
Pyrola minor L., Chrysosplenium dubium ].Gay ex Ser., Saxifraga aizoides L., and Carex
pallescens L. Additionally, species such as Carex vesicaria L., Senecio alpinus (L.) Scop.,

Figure 1. Pinus leucodermis Antoine in the Serra di Crispo (2050 m a.s.l.).
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and others, which were distributed across the Italian Peninsula during the ice ages, per-
sisted as isolated relicts in the postglacial period (Bernardo 1995; Bernardo et al. 2000).

Regarding the vegetation, it can be observed that above 800 m a.s.l. and up to
1100 m a.s.l. in the supramediterranean belt, forests of deciduous trees are present,
with the most common species being Quercus pubescens Willd., Q. cerris L., Q. frainetto
Ten., often mixed with Carpinus orientalis Mill., Castanea sativa Mill., and Alnus cor-
data (Loisel.) Duby. It is noteworthy that Fagus sylvatica L. can grow alongside Abies
alba Mill. in the Pollino massif. Up to approximately 1500 m a.s.l., the Anemono
apenninae-Fagetum (Gentile 1970) Brullo 1983 (Di Pietro 2009) association can be
observed. Above the tree limit, the dry grasslands of the alliance Seslerion apenninae
Furnari in Bruno and Furnari (1966) (Di Pietro 2010) are found. The presence of
Pinus leucodermis serves to distinguish and define the unique mountain and high-
mountain vegetation of the park. This species is found in isolated or small populations,
climbing rough rock walls and exhibiting resilience to strong winds.

From a geological perspective, the Pollino massif is predominantly composed of
Meso-Cenozoic limestone rocks of sedimentary origin, with outcrops of ophiolitic
rocks (basalt vulcanites) characterising the Timpa della Murge and the Timpa di Piet-
rassasso. The Orsomarso mountains exhibit a geology that is analogous to that of the
Pollino massif. The pervasive occurrence of limestone gives rise to the prevalence of
karst phenomena, including sinkholes, caves, subterranean rivers, and striking geologi-
cal features such as canyons (Bonardi et al. 1988).

In terms of the bioclimate, the mountainous region is characterized by a temper-
ate-oceanic bioclimate with an orotemperate thermotype and hyperhumid umbrotype
at elevations above 1500 m a.s.l. Additionally, a temperate-Mediterranean transition
climate is observed at elevations between 1000 m and 1500 m a.s.l., characterised by a
supratemperate thermotype and humid umbrotype (Blasi 2006).

Despite the notable botanical interest of the massif, the bryophyte flora of this
mountain system in particular and of the Basilicata Region in general remains rela-
tively understudied. In fact, most of the reports are derived from a limited number of
incomplete studies dating from the late 19" and early 20" centuries (Pasquale 1850;
Giordano 1871, 1879, 1892; Bottini et al. 1883; Brizi 1890; Bottini 1894; Micheletti
1895; Bottini 1909; Zodda 1909, 1910, 1913; Cavara and Grande 1913; Gavioli 1934;
Giacomini 1938); the most recent contributions to the knowledge of the bryoflora of
the Pollino massif were made by: Puglisi et al. (2009) with the report of Calliergon cordi-
Jolium (Hedw.) Kindb., Marchantia polymorpha subsp. montivagans Bischl. & Boisselier
and Marchantia polymorpha L. subsp. polymorpha; Puglisi et al. (2014) with the report
of Orthotrichum cupulatum Hoffm. ex Brid. var. fuscum (Venturi) Boulay, Schistidium
dupretii (Thér.) W.A.Weber, Distichium inclinatum (Hedw.) Bruch & Schimp., Grim-
mia longirostris Hook and Orthotrichum acuminatum H.Philib.; Puglisi et al. (2016a)
(2016b) that they report Mnium spinosum (Voit) Schwigr., Brachythecium tommasinii
(Sendtn. ex Boulay) Ignatov & Huttunen, Campylidium sommerfeltii (Myrin) Ochyra,
Grimmia laevigata (Brid.) Brid., G. montana Bruch & Schimp., G. tergestina Tomm.
ex Bruch & Schimp., G. trichophylla Grev. and Orthotrichum pumilum Sw.; and final-
ly Puglisi and Privitera (2018) with the report of Anomodon rugelii (Miill.Hal.) Keissl.
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The most complete research carried out recently for the entire region is that by Colacino
et al. (2013) which reports 55 new taxa (47 mosses and 8 liverworts) for Basilicata Re-
gion and 90 confirmations of taxa (85 mosses and 5 liverworts) reported before 1950.
Nevertheless, the most recent checklist by Alefhi et al. (2023) documents for the Basili-
cata Region only 272 taxa (232 mosses and 40 liverworts), which represents, together
with Molise, the Italian region with the lowest number of reported taxa.

The annual excursion of the Working Group for Bryology of the Italian Botanical
Society was conducted precisely on the Lucanian side of the Pollino massif. The aim
was to fill in the gaps existing in some areas of the Lucanian territory that are little
explored and little known from a bryological point of view. The excursion highlighted
the presence in the explored area of some remarkable mosses, which merit special con-
sideration both from a floristic and a biogeographical point of view.

Study area

The study area is situated within the Basilicata region, at an altitude ranging between
950 and approximately 2000 meters above sea level. The excursion entailed an explora-
tion of the beech forests situated in the Acqua Tremola locality (Terranova del Pollino,
loc. Case del Conte), after which the route continued towards Serra di Crispo-Grande
Porta del Pollino. This area is included in the SCI 179210245, which encompasses
Serra di Crispo, Grande Porta del Pollino, and Pietra Castello. From the Grande Porta
(1957 m a.s.l.), the route continues in a northerly direction towards Serra di Crispo
(2053 m a.s.l.). This area is notable for its so-called ‘Garden of the Gods’, which con-
tains majestic, centuries-old specimens of Pinus leucodermis. In this area, the vegeta-
tion, which is strongly influenced by the wind, consists of high-altitude grasslands and
scattered shrub vegetation, characterised by krummbolz of Juniperus nana Willd. and
J. hemisphaerica ]. & C. Presl. (Fig. 2).

From Grande Porta we descended towards Piani di Pollino and then towards Lago
Fondo (1508 m) and Lago Duglia (1375 m), small lakes that vary in size depending
on the season, passing Pietra Castello (1671 m) and crossing beech-abetine woods
with Abies alba. The second part of the excursion focused on the Fosso Jannace gorge,
a canyon characterised by several areas of beech, fir and monumental maple trees, as
well as the presence of several wetlands and waterfalls, and then climbed towards the
La Catusa spring (Fig. 3) and the Frido stream to study the riparian vegetation. Finally,
at Timpa delle Murge, several areas with outcrops of ophiolitic rocks (basalt volcanites)
and Mediterranean vegetation with Zlex aquifolium L. were explored.

Materials and methods

Identification of bryophytes was based on Cortini Pedrotti (2001, 2005), Smith
(2004) and Casas et al. (2006) for mosses; Smith (1991), Paton (1999) and Casas et
al. (2009) for liverworts. The nomenclature follows Hodgetts et al. (2020). Species
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Figure 3. Beech forest and rochy outcrops in the La Catusa spring area.
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distributions follow Alefh et al. (2023). Taxa are listed in alphabetical order with
the locality, habitat of collection and the Italian [UCN Threat Category (Puglisi et
al. 2023, 2024). The specimens are kept in the herbaria of the participants of the
excursion. Taxa new to Basilicata are indicated with an asterisk (*), while a cross (+)
marks taxa reported before 1968. The bryophyte flora was studied in the following
areas (Fig. 4):

1. Acqua Tremola (Loc. Case del Conte) (1474 m asl) 39°58'02.2"N,
16°13'01.1"E.

2. Acqua Tremola trail towards Serra di Crispo (1700 m a.s.l.) 39°57'41.3"N,
16°12'40.9"E.

3. Pittaccurc’ source, under Serra di Crispo (1846 m as.l.) 39°55'58"N,
16°12'20"E.

4. Under Piano Iannace (1650 m a.s.l.) 39°56'41.55"N, 16°11'43.87"E.

5. Piano Jannace (1926 m a.s.l.) 39°55'52"N, 16°12'36.3"E.

6. Serra di Crispo (1985 m a.s.l.) 39°55'55.5"N, 16°12'43.3"E.

7. Serra di Crispo (2050 m a.s.l.) 39°56'06"N, 16°12'40"E.

8. DPietra Castello trail towards Lago Fondo (1876 m as.l) 39°56'40"N,
16°12'57"E.

9. Piano S. Francesco (1500 m a.s.l.) 39°57'15"N, 16°12'18"E.

10. Lago Fondo (1500 m a.s.l.) 39°56'46"N, 16°13'38"E.

11. Serretta della Porticella (1985 m a.s.l.) 39°56'17"N, 16°12'28"E.

12. Fontana Rummo (1720 m a.s.l.) 39°55'12"N, 16°11'24"E.

13. Piano di Vacquarro (1480 m a.s.l.) 39°55'29"N, 16°10'34"E.

14. Lago Duglia (1375 m a.s.l.) 39°56'58"N, 16°13'58"E.

15. Lago Duglia (old sawmill) (1387 m a.s.l.) 39°56'54"N, 16°14'42"E.

16. Frido torrent, Mezzana Salice Conocchielle (947 m a.s.l.) 39°58'45"N,
16°10'23"E.

17. Municipal road of San Severino Lucano 39°57'55"N, 16°11'48"E.

18. Timpa delle Murge (between Case del Conte and La Catusa source) (1216 m
a.s.l.) 39°58'47"N, 16°15'10"E.

19. La Catusa source, San Giorgio Lucano (1300 ma.s.1.) 39°59'16"N, 16°14'26"E.

Results

The research carried out in the Lucanian part of the Pollino National Park led to the
identification of 150 bryophyte taxa (14 liverworts and 136 mosses). According to the
Checklist of Tralian Bryophytes (Alefhi et al. 2023), 2 liverworts and 39 mosses are new
to Basilicata, while 10 other moss taxa recorded before 1968 were confirmed for the
region. The list of bryophytes collected during this research is presented below, with an
indication of the location and collection environment.
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Figure 4. Map of the study area showing the collection sites.

List of taxa
Liverworts

*Cephaloziella baumgartneri Schiffn.: on stump of Fagus sylvatica (8) (LC).

Frullania dilatata (L.) Dumort.: on bark of Fagus sylvatica (14, 15) and Populus alba
(16) (LC).

Lophocolea bidentata (L.) Dumort.: on soil along the river (15) (LC).

Marchantia polymorpha L. subsp. polymorpha: on damp soil near the fountain (13) (LC).
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Metzgeria furcata (L.) Corda: on bark of Fagus sylvatica (1, 15) (LC).

*Pellia epiphylla (L.) Corda subsp. epiphylla: on ophiolitic rocks (18) (LC).

Plagiochila asplenioides (L.) Dumort.: on rocks (8, 12) (LC).

Plagiochila porelloides (Torr. ex Nees) Lindenb. var. porelloides: on rocks below Pinus
leucodermis (7); on rocks (19) (LC).

Porella cordeana (Huebener) Moore: on rocks (11) (LC).

Porella platyphylla (L.) Pteiff.: on bark of Fagus sylvatica (1); on rocks (5, 15); on soil
(14); on stump of Fagus sylvatica (15) (LC).

Radula complanata (L.) Dumort.: on bark of Fagus sylvatica (1, 14, 15) and Populus
alba (16); on rocks (5, 19); on stump of Fagus sylvatica (15) (LC).

Radula lindenbergiana Gottsche ex C.Hartm.: on rocks (8) (LC).

Reboulia hemispherica (L.) Raddi subsp. hemisphaerica: on damp soil (16) (LC).

Solenostoma gracillimum (Sm.) R.M.Schust.: on rocks below Pinus leucodermis (7) (LC).

Mosses

*Bartramia ithyphylla Brid.: on rocks (11) (LC).

*Brachydontium trichodes (FE.Weber) Milde: on soil (14) (EN).

Brachytheciastrum velutinum (Hedw.) Ignatov & Huttunen: on calcareous rocks (2, 8);
on soil near the river (8); on stump of Fagus sylvatica (8, 15) (LC).

+Brachythecium albicans (Hedw.) Schimp.: on soil and on rocks (5) (LC).

*Brachythecium cirrosum (Schwigr.) Schimp.: on soil (29) (LC).

*Brachythecium mildeanum (Schimp.) Schimp.: on soil near the river (8) (LC).

Brachythecium rivulare Schimp.: on damp soil and rocks near the river (8, 13, 15, 19) (LC).

Brachythecium rutabulum (Hedw.) Schimp.: on soil near the river (15, 16, 19) (LC).

Brachythecium salebrosum (Hoffm. ex F.-Weber & D.Mohr) Schimp.: on stcump of Fagus
sylvatica (8); on bark of Populus alba (16) (LC).

Brachythecium tommasinii (Sendtn. ex Boulay) Ignatov & Huttunen: on damp rocks
4, 5, 19) (LO).

+Bryoerythrophyllum recurvirostrum (Hedw.) P.C.Chen: on soil (2, 6) (LC).

Bryum canariense Brid.: on bark of Fagus sylvatica (1); on ophiolitic rocks (18) (LC).

Bryum dichotomum Hedw.: on calcareous (3) and ophiolitic rocks (18) (LC).

Calliergonella cuspidata (Hedw.) Loeske: on damp soil near the fountain (13) (LC).

Ceratodon purpureus (Hedw.) Brid. subsp. purpureus: on soil (6, 17); on ophiolitic
rocks (18) (LO).

Cirriphyllum crassinervium (Taylor) Loeske & M. Fleisch.: on soil (14) (LC).

Cratoneuron filicinum (Hedw.) Spruce: on rocks (8, 19) and on soil near the river (8,
16) (LC).

Ctenidium molluscum (Hedw.) Mitt.: on rocks (5) (LC).

*Dichodontium pellucidum (Hedw.) Schimp.: on rocks (5) (LC).

Dicranella heteromalla (Hedw.) Schimp.: on bark of Pinus leucodermis (7); on stump of
Fagus sylvatica (15); on soil (14, 15) (LC).

+Dicranum scoparium Hedw.: on soil (2, 13, 15); on rocks (11) (LC).
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*Dicranum tauricum Sapjegin: on stump of Fagus sylvatica (8); on rocks (12); on soil
(15) (LO).

Distichium capillaceurn (Hedw.) Bruch & Schimp.; on rocks (5, 7); on soil (6) (LC).

Ditrichum heteromallum (Hedw.) E.Britton: on soil (14) (LC).

*Ditrichum pusillum (Hedw.) Hampe: on rocks (8) (LC).

*Drepanocladus aduncus (Hedw.) Warnst.: on damp soil near the fountain (13) (LC).

Encalypta streptocarpa Hedw.: on soil (2, 6); on rocks (7, 10, 12) (LC).

Encalypta vulgaris Hedw.: on rocks (3); on soil (6) (LC).

*Enthostodon obtusum (Hedw.) Lindb.: on soil (14) (LC).

Eucladium verticillatum (With.) Bruch & Schimp.: on damp soil (16) (LC).

Eurbynchiastrum pulchellum (Hedw.) Ignatov & Huttunen: on bark of Fagus sylvatica
(15) and Populus alba (16) (LC).

Exsertotheca crispa (Hedw.) S.Olsson, Enroth & D.Quandt: on rocks (5) (LC).

Fissidens dubius PBeauv. var. dubius: on rocks (2) (LC).

*Fissidens serrulatus Brid.: on rocks (2) (LC).

Fissidens taxifolius Hedw.: on rocks (12); on damp soil (15) (LC).

Flexitrichum flexicaule (Schwigr.) Ignatov & Fedosov: on rocks (11, 12) (LC).

Geheebia lurida (Hornsch.) J.A. Jiménez & M.].Cano: on soil (6) (LC).

*Grimmia alpestris (F:-Weber & D.Mohr) Schleich.: on ophiolitic rocks (18) (VU).

Grimmia anodon Bruch & Schimp.: on ophiolitic rocks (18) (LC).

+Grimmia decipiens (Schultz) Lindb.: on ophiolitic rocks (18) (LC).

*Grimmia funalis (Schwigr.) Bruch & Schimp.: on ophiolitic rocks (18) (LC).

Grimmia laevigata (Brid.) Brid.: on rocks (5) (LC).

Grimmia longirostris Hook.: on ophiolitic rocks (18) (LC).

Grimmia montana Bruch & Schimp.: on rocks (5); on ophiolitic rocks (18) (LC).

Grimmia ovalis (Hedw.) Lindb.: on rocks (5); on ophiolitic rocks (18) (LC).

Grimmia pulvinata (Hedw.) Sm.: on rocks (3); on ophiolitic rocks (18) (LC).

Grimmia tergestina Tomm. ex Bruch & Schimp.: on ophiolitic rocks (18) (NT).

Grimmia trichophylla Grev.: on rocks (5); on ophiolitic rocks (18); on damp soil (16) (LC).

Habrodon perpusillus (De Not.) Lindb.: on rocks (7); on bark of Fagus sylvatica (14) (LC).

Hedwigia ciliata (Hedw.) PBeauv.: on ophiolitic rocks (18) (LC).

*Hedwigia emodica Hampe ex Miill.Hal.: on ophiolitic rocks (18) (LC).

*Herzogiella striatella (Brid.) Z.Iwats.: on stump of Fagus sylvatica (8) (DD).

*Heterocladium heteropterum (Brid.) Schimp.: on rocks (11) (LC).

Homalothecium lutescens (Hedw.) H.Rob. var. lutescens: on damp soil (16) (LC).

Homalothecium philippeanum (Spruce) Schimp.: on rocks (4, 5 19); on soil (17) (LC).

Homalothecium sericeum (Hedw.) Schimp.: on bark of Fagus sylvatica (1, 14) and Popu-
lus alba (16); on stump of Fagus sylvatica (15); on soil (2); on rocks (2, 5,7, 10, 12,
19); on ophiolitic rocks (18) (LC).

*Homomallium incurvatum (Schrad. ex Brid.) Loeske: on soil near the river (15) (LC).

Husnotiella sinuosa (Mitt.) J.A.Jiménez & M.].Cano: on rocks (19) (LC).

+Hygroamblystegium tenax (Hedw.) Jenn.: on damp soil (8, 16) (LC).

*Hypnum andoi A.J.E.Sm.: on soil (6) (LC).
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Hypnum cupressiforme Hedw. var. cupressiforme: on bark of Fagus sylvatica (2, 14) and
Populus alba (16); on soil (15) and rocks (19) near the river; on ophiolitic rocks
(18) (LC).

Hypnum cupressiforme Hedw. var. lacunosum Brid.: on bark of Pinus leucodermis (7) (LC).

*sopterygiopsis pulchella (Hedw.) Z.Iwats.: on stump of Fagus sylvatica (15) (LC).

Isothecium alopecuroides (Lam. ex Dubois) Isov.: on soil (2) and rocks (15, 19) (LC).

Lescuraea incurvata (Hedw.) E.Lawton: on soil (2) and rocks (2, 3, 4, 5, 9, 12, 19);
on bark of Fagus sylvatica (2, 5, 15), Pinus leucodermis (7) and Abies alba (9) (LC).

*Lescuraea plicata (Schleich. ex EWeber & D.Mohr) Broth.: on soil near the river (8) (LC).

*Lescuraea saviana (De Not.) E.Lawton: on bark of Pinus leucodermis (7) (DD).

Leucodon sciuroides (Hedw.) Schwigr.: on bark of Fagus sylvatica (1, 5, 9, 10, 14), Abies
alba (9) and Populus alba (16); on rocks (5); on ophiolitic rocks (18) (LC).

Lewinskya affinis (Schrad. ex Brid.) ELara, Garilleti & Gofhinet: on bark of Fagus syl-
vatica (5, 14, 15) and Populus alba (16); on rocks (15, 19) (LC).

Lewinskya rupestris (Schleich. ex Schwigr.) Lara, Garilleti & Goflinet: on bark of Fagus
sylvatica (1); on rocks (3, 4, 5, 12, 19); on ophiolitic rocks (18) (LC).

Lewinskya shawii (Wilson) ELara, Garilleti & Gofhinet: on bark of Fagus sylvatica (9,
15) and Abies alba (9); on rocks (11) (NT).

Lewinskya speciosa (Nees) Flara, Garilleti & Goffinet: on rocks (2, 15); on bark of
Fagus sylvatica (14, 15) (LC).

Lewinskya striata (Hedw.) FLara, Garilleti & Gofhinet: on bark of Fagus sylvatica (1,
2,5, 14) (LC).

*Microeurhynchium pumilum (Wilson) Ignatov & Vanderp.: on rocks (19) (LC).

Mnium stellare Hedw.: on rocks (19) (LC).

Neckera menziesii Drumm.: on rocks (4, 19) (LC).

*Neckera pumila Hedw.: on rocks (19) (LC).

Nogopterium gracile (Hedw.) Crosby & W.R.Buck: on bark of Fagus sylvatica (14); on
rocks (19) (LC).

Orthotrichum cupulatum Brid. var. cupulatum: on rocks (2, 3, 5); on bark of Fagus
sylvatica (9), Abies alba (9) and Populus alba (16) (LC).

Orthotrichum pallens Bruch ex Brid.: on bark of Fagus sylvatica (14) (LC).

Orthotrichum pumilum Sw. ex anon.: on bark of Fagus sylvatica (5) (LC).

Orthotrichum stramineum Hornsch. ex Brid.: on bark of Fagus sylvatica (1, 5, 14, 15);
on rocks (15) (LC).

+lalustriella commutata (Hedw.) Ochyra: on damp soil (8, 17); on rocks (11, 19) (LC).

Palustriella falcara (Brid.) Hedenis: on damp soil (8) and rocks (19) (LC).

*Pohlia cruda (Hedw.) Lindb.: on rocs (12) (LC).

*Pohlia lescuriana (Sull.) Ochi: on soil near the river (8) (LC).

Pohlia wahlenbergii (F-Weber & D.Mohr) A.L.Andrews var. wahlenbergii: on soil near
the river (8, 13) (LC).

*Polytrichastrum alpinum (Hedw.) G.L.Sm.: on rocks (7) (LC).

Polytrichum juniperinum Hedw.: on soil (5, 13); on ophiolitic rocks (18) (LC).

*Polytrichum piliferum Hedw.: on ophiolitic rocks (18) (LC).
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*Pseudoleskeella catenulata (Brid. ex Schrad.) Kindb.: on rocks (5) (LC).

Pseudoleskeella nervosa (Brid.) Nyholm: on bark (2) and stump (8) of Fagus sylvatica;
on rocks (4, 7, 8, 19) (LC).

Prerigynandrum filiforme Hedw.: on bark of Fagus sylvatica (1, 2, 9, 14, 15), Pinus leu-
codermis (7) and Abies alba (9); on rocks (12, 19) (LC).

Prychostomum capillare (Hedw.) Holyoak & N.Pedersen: on rocks (4, 5, 8); on damp
soil along the river (15, 16, 19); on ophiolitic rocks (18) (LC).

Prychostomum elegans (Nees) D.Bell & Holyoak: on rocks (8) (LC).

Prychostomum imbricatulum (Miill. Hal.) Holyoak & N.Pedersen: on soil (6) (LC).

*Prychostomum inclinatum (Sw. ex Brid.) J.R.Spence: on ophiolitic rocks (18) (LC).

Prychostomum pallens (Sw. ex anon.) J.R.Spence: on bark of Fagus sylvatica (14, 15); on
rocks (4) and soil (14); on ophiolitic rocks (18) (LC).

Prychostomum schleicheri (DC.) J.R.Spence ex D.Bell & Holyoak var. schleicheri: on
damp soil (2, 8) and rocks (5) (LC).

+Ptychostomum torquescens (Bruch & Schimp.) Ros & Mazimpaka: on damp soil near
the river (8, 15, 16); on ophiolitic rocks (18) (LC).

*Prychostomum turbinatum (Hedw.) J.R.Spence: on rocks (5) (LC).

Pulvigera lyellii (Hook. & Taylor) Plasek, Sawicki & Ochyra: on bark of Fagus sylvatica
(10, 14) and Populus alba (16) (LC).

+Racomitrium canescens (Hedw.) Brid. subsp. canescens: on soil (17); on ophiolitic
rocks (18) (LO).

*Rhizomnium magnifolium (Horik.) T.].Kop.: on soil along the river (15) (LC).

+Rhizomnium punctatum (Hedw.) T.].Kop. var. punctatum: on soil along the river and
on stump of Fagus sylvatica (15) (LC).

*Rhynchostegiella litorea (De Not.) Limpr.: on soil (14) (LC).

Rhynchostegium megapolitanum (Blandow ex EWeber & D.Mohr) Schimp.: on soil
(14) (LC).

Rhynchostegium murale (Hedw.) Schimp.: on soil (17) (LC).

Rhynchostegium riparioides (Hedw.) Cardot: on damp soil along the river (14, 16, 17,
19) (LO).

*Sanionia uncinata (Hedw.) Loeske: on rocks (7, 8) (LC).

Schistidium apocarpum (Hedw.) Bruch. & Schimp.: on rocks (5, 12); on ophiolitic
rocks (18) (LO).

Schistidium atrofuscum (Schimp.) Limpr.: on rocks (3, 7) (LC).

*Schistidium confertum (Funk) Bruch & Schimp.: on rocks (2, 8, 10, 15); on soil (6,
16) (LC).

Schistidium crassipilum H.H.Blom.: on soil along the river (16); on ophiolitic rocks
(18) (LC).

*Schistidium papillosum Culm.: on ophiolitic rocks (18) (VU).

Schistidium rivulare (Brid.) Podp.: on rocks (5) (LC).

*Sciuro-hypnum starkei (Brid.) Ignatov & Huttunen: on rocks (5) (LC).

Syntrichia laevipila Brid.: on bark of Populus alba (16) (LC).

Syntrichia montana Nees var. montana: on soil (7, 16); on ophiolitic rocks (18) (LC).
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Syntrichia norvegica EWeber: on rocks (3) (LC).

Syntrichia ruraliformis (Besch.) Mans.: on rocks (2); on ophiolitic rocks (18) (LC).

Syntrichia ruralis (Hedw.) EWeber & D.Mohr var. ruralis: on soil (2, 6, 15); on rocks
(2,3,4,5,7,12,19); on bark of Fagus sylvatica (5, 15) and Populus alba (16); on
ophiolitic rocks (18) (LC).

Thamnobryum alopecurum (Hedw.) Gangulee: on rocks (19); on ophiolitic rocks (18)
(LO).

+ Timmia austriaca Hedw.: on rocks (8) (LC).

*Timmia norvegica ].E.Zetterst.: on rocks (7) (LC).

*Tortella fragilis (Drumm.) Limpr.: on soil (6); on ophiolitic rocks (18) (LC).

Tortella nitida (Lindb.) Broth.: on ophiolitic rocks (18) (LC).

Tortella squarrosa (Brid.) Limpr.: on rocks (4); on ophiolitic rocks (18) (LC).

Tortella tortuosa (Hedw.) Limpr.: on rocks (2, 4, 5, 7, 8, 10, 12); on ophiolitic rocks
(18) (LO).

Tortula inermis (Brid.) Mont.: on stump of Fagus sylvatica (15) (LC).

*Tortula laureri (Schultz) Lindb.: on rocks (5) (DD).

Tortula muralis Hedw. subsp. muralis var. muralis: on ophiolitic rocks (18) (LC).

Tortula subulata Hedw.: on soil (2, 14); on rocks (2, 3, 12); on ophiolitic rocks (18) (LC).

*Trichostomopsis australasiae (Hook. & Grev.) H.Rob.: on soil (6) (LC).

Vinealobryum insulanum (De Not.) R.-H.Zander: on rocks (19); on ophiolitic rocks
(18) (LO).

Zygodon rupestris Schimp. ex Lorentz: on bark of Populus alba (16) (LC).

Discussion

In most cases, these species are widely distributed in central-southern Italy, and their
presence in Basilicata was not known due to a simple lack of observation. However,
of particular interest among the species collected is the discovery of Brachydontium
trichodes, a Mediterranean mountain species found in the mountain belt below the tree
line, where deciduous hardwoods predominate. In Pollino Park the species was found
on rocks near Lago Duglia (1375 m a.s.l.); in Italy it has only been reported from
Lombardy in Valganna (Garovaglio 1843) and from Emilia-Romagna in the Tuscan-
Emilian Apennines (Velluti 1993) (Fig. 5A). B. trichodes grows mainly on shady rocks
by streams in mountainous areas, although it can also grow on other soft and friable
rocks. It usually grows on vertical or overhanging rock faces but is sometimes found
on small pebbles.

Another interesting discovery is Grimmia alpestris. This species has been reported
in Italy from many localities in the regions of the Alpine Arc, in Sardinia from M.te
Gennargentu (Massari 1897) and in Sicily from Puglisi (2009) from M.te Etna. It is
a boreo-montane species collected on ophiolitic rocks of Timpa delle Murge (between
Case del Conte and La Catusa spring, 1216 m a.s.L.).

The ophiolitic rocks of Timpa delle Murge are also the preferred substrate for other
species that are very rare from a chorological point of view and that find in this habitat
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Figure 5. Distribution maps in Italy of A Brachydontium trichodes (F.Weber) Milde B Lescuraca saviana
(De Not.) E.Lawton; C. Tortula laureri (Schultz) Lindb.; D: Herzogiella striatella (Brid.) Z.Iwats.

the southernmost refuge of their distribution area (Fig. 6). Among these we can men-
tion Grimmia funalis and Schistidium papillosum.

Grimmia funalis is a subarctic-subalpine species distributed in the Alpine and Ap-
ennine regions of Italy and Sardinia (Herzog 1909); it grows on a variety of rocks, but
usually showing some degree of basal richness, on dry to periodically wet rocks, ledges
and scree, usually above 300 m.
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Figure 6. Ophiolitic rocks outcrops with Zlex aquifolium shrubs.

Schistidium papillosum is an arctic alpine species distributed in Val d’Aosta (Schu-
macker et al. 1999), Piedmont (Blom 1996), Trentino-Alto Adige (Blom 1996; Diill-
Wunder 2008; Hofbauer and Dickson 2020), Veneto (Scortegagna 2021), Liguria (Po-
ponessi et al. 2013) and Tuscany (Blom 1996). The species grows on rocks, rarely on
bark, in mesic habitats at low to high altitudes (0-2000 m).

The highest peaks of the Pollino Massif are a refuge for some species that have a
very sporadic distribution in Italy, being mainly found on the highest peaks of the Alps
and the Apennines. Some species are found in the Serra di Crispo and Piano Jannace,
at altitudes between 1950 and 2050 metres above sea level. Among these, we remem-
ber Lescuraea saviana, a subalpine species collected on the bark of Pinus leucodermis in
Serra di Crispo (2050 m a.s.l.). This species grows mainly at the base of trunks, boul-
ders, outcrops and on soil between 600 and 2500 m a.s.l. In Italy it is only reported
in Molise (Giacomini 1938) and in Abruzzo (Mastracci and Diill 1991) in the Laga
mountains (Fig. 5B).

Timmia norvegica grows on the rocks of the Serra di Crispo (2050 m a.s.l.). It is
a subarctic-subalpine species reported from the regions of the Alpine Arc and from
Abruzzo (Mastracci and Diill 1991). 7. norvegica grows in a fine turf of other mosses
and herbs on dry or damp, base-rich rock ledges at high altitudes. It prefers calcareous
schist rocks to limestone and basalt.
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Another subarctic-subalpine species is Tortella fragilis, collected on the Serra di
Crispo soil and reported from many locations of the regions of the Alpine arc, from
Emilia-Romagna (Fitzgerald and Bottini 1881) and Abruzzo (Alefhi et al. 1997). Rarely
fruiting, capsules ripen in summer. Grows on substrates that are probably drained for
part of the year, acid or calcareous rocks, dry meadows, logs or peaty humus in springs,
fens, open sands on lake shores, snow-covered edges; low to high altitudes (0-3600 m).

Tortula laureri was collected on the rocks of Piano Jannace (1926 m a.s.L.). It is
an arctic alpine species that has only been reported in Italy in the second half of the
19* century from Lombardy at M.te Tonale (De Notaris 1869), Trentino-Alto Adige
at M.te Gries (Juratzka 1882) and Friuli-Venezia Giulia at Mangart (Wallnofer 1888)
(Fig. 5C). The species prefers to grow on rocky outcrops, on soil or soil over rocks, on
mineral soils and on infertile peat.

It is worthy of note that the bryoflora of Lucania is home to a plethora of species that
are new to science and extremely rare in Italy. One such species is Herzogiella striatella,
which was collected on a stump of Fagus sylvatica along the Pietra Castello path towards
Lago Fondo (1876 m a.s.l.). It is an arctic-montane species that has been documented in
various locations within Italy. These include Piedmont at Campello-Monti (Levier 1905),
Lombardy at Passo del Tonale (De Notaris 1869), Trentino-Alto-Adige at Forcella Sarentina
(Heufler 1851), Cima Paganella and Paneveggio (Venturi 1879) and Val Passiria (Schifer-
Verwimp et al. 2021), as well as from Veneto at Valle Ornella (Lorentz and Molendo 1867)
(Fig. 5D). It typically inhabits montane districts, growing on peaty soil in crevices amongst
boulders at high altitudes. However, it can also be found in woodlands at lower altitudes.

Rhizomnium magnifolium is another arctic-montane species that has been observed
growing on soil along the river of Lago Duglia (1387 m a.s.l.). It has also been reported
in the Alpine regions and in Emilia-Romagna. (Gerdol and Tomaselli 1988). Rbi-
zomnium magnifolium is a species that is typical of wet, base-poor, montane habitats,
including sheltered gullies and snowbeds. However, it is also known to occur in mildly
base-rich flushes down to approximately 400 metres altitude in the hills.

Regarding the conservation status of these taxa, all observed species are classified
as LC (Least Concern) in the Red List of Italian Bryophytes (Puglisi et al. 2023, 2024)
with the exception of Brachydontium trichodes considered Endangered (EN) in Italy,
Grimmia alpestris and Schistidium papillosum considered Vulnerable (VU), and Grim-
mia tergestina and Lewinskya shawii considered Near Threatened (NT). Some of these
species have been found on ophiolitic rocks demonstrating the importance of this
particular type of environment.

Conclusion

The discovery of 41 species hitherto unknown to the Basilicata region, gathered dur-
ing an excursion by the Italian Botanical Society’s Working Group for Bryology in the
Lucania sector of the Pollino National Park, serves to reinforce the notion that vast
areas of Italian territory remain entirely uncharted or only partially documented from a
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bryological perspective. Consequently, there is a pressing need to intensify research ef-
forts in these regions with a view to more accurately quantifying the Italian bryophyte
heritage and investigating the biogeographical, chorological and ecological attributes
of each species. Furthermore, these findings reinforce the significance of protected
areas for the conservation of biodiversity, even in the context of less-studied taxonomic
groups such as bryophytes.

The research has identified a group of boreal and arctic-alpine species that have
their southern biogeographical limit in the Pollino Massif. These include Grimmia al-
pestris, G. funalis, Schistidium papillosum, Lescuraea saviana, Timmia norvegica, Tortella
Sfragilis, Tortula laureri, Herzogiella striatella and Rhizomnium magnifolium. These spe-
cies covered the Italian Peninsula during the ice ages and remained isolated as relics in
the postglacial period. This is corroborated by the presence of a notable assemblage of
boreal and arctic-alpine species within the phanerogamic flora, which have established
refugia on the highest peaks of the Apennine chain.

The presence of habitats with highly diverse ecological characteristics also results in
a notable increase in biodiversity. One illustrative example is the occurrence of ophi-
olitic rock outcrops, which host a distinctive bryophytic flora comprising numerous
rare saxicolous species belonging to the genera Grimmia, Hedwigia, Schistidium and
Prychostomum. These species demonstrate a high degree of adaptation to the arid and
particularly exposed nature of this habitat.

The floristic richness of the Pollino massif, despite remaining relatively unknown
and understudied, is of considerable importance. This is due to the notable variety
of environments and their altitudinal differences. It is therefore crucial to extend the
exploration of the Pollino massif to the Calabrian side of the Park. This will facilitate a
more detailed and comprehensive understanding of the bryophytic flora of the region
within the broader context of the national territory and the Mediterranean basin.
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