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Abstract
In this paper, we present two significant records of bryophytes in Slovenia, 
Cryphaea heteromalla and Riccia cavernosa, which were found in new 
phytogeographical regions. We report the three new records of an isopod 
Armadillo officinalis, a species that has been considered possibly extinct in 
Slovenia, and a new record of bat, Plecotus macrobullaris, from the Julian Alps. 
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Cryphaea heteromalla was hitherto known only from submediterranean parts in the southwestern part of Slovenia (Martinčič 
2024). The localities are in Vipava Valley (Martinčič, 2016), from the area of Škocjan Caves (Strgulc Krajšek et al., 2023) and 
from the flysch Šavrini hills southeast of Koper, where the species is not rare in humid microlocalities (pers. obs.). The new 
record is the first find of this Atlantic-Mediterranean species (Hill et al., 2007) in the central part of Slovenia in the pre-Alpine 
phytogeographical region.

It has been noted this species is benefiting and spreading after the increase in air quality in Europe towards the end of 
20th and beginning of 21st century. However, in Germany, the spread of this species has additionally been linked to climate 
change and eutrophication of the environment (Müller, 2016). Since the new locality is in a highly anthropogenic environ-
ment in intensely managed agricultural land, eutrophication and climate change might likely play a role in the spread of 
this species to continental parts of Slovenia. The species is expected to be found elsewhere in similar anthropogenic and 
eutrophic environments. 

Cryphaea heteromalla is very distinctive when fertile, it has erect sporophyte-bearing shoots with several capsules growing 
along just one side (Figure 1). The capsules are 2.5–3 mm long and have a very short seta (Preston, 2010). In Europe, confu-
sion is only possible with larger Dendrocryphaea lamyana, which grows in regularly flooded habitats, such as river rocks and 
bases of riparian trees, and has blunter leaves (Preston, 2010; Casas, 2006). It is a rare plant with strictly Atlantic-Mediterra-
nean distribution, and it is not expected to occur in Slovenia (Hill et al., 2007).
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Author(s) Aljaž Jakob

Corresponding author Aljaž Jakob (aljaz.jakob@zrc-sazu.si)

Leg. Aljaž Jakob

Country Slovenia

Statement of significance First record in Slovenia outside the submediterranean region

Locality description Gorenjska, Medvode, Gorenja vas-Reteče, the gravel pit 1.2 km northeast of the village.

Habitat In a partially flooded gravel pit, a semi-permanently flooded riparian forest, on Salix alba bark

Date of observation 2024-06-28

Geographical coordinates N 46.16747309°, E 14.38683831°

Voucher Photo documented

Cryphaea heteromalla (Hedw.) D. Mohr., Crypheaceae (moss, bryophyte)
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Riccia cavernosa (Hoffm.) Hoffm. is a temperate species of a complex thalloid liverwort with a circumpolar distribution. It is 
also present in the tropics and the Southern Hemisphere (Hill & Preston, 1998). It is typically found in temporarily wet habitats 
such as the banks of ponds, ditches, rivers, wetlands, and other periodically inundated sites (Frey et al., 2006). 

R. cavernosa is a species from subgenus subgenus Ricciella (A. Braun) Boulay, section Spongodes Nees (Hodgetts et al., 
2020). It is characterised by very distinctly perforated, yellow-green thallus without reddish colouration. A short, inconspicu-
ous groove is visible on the upper surface only at the tip of the lobes (Long, 2010). The species has significant morphological 
similarities to R. crystallina L., therefore ripe spores are needed for reliable identification (Paton, 1999).

Author(s) Laura Štampar, Žan Lobnik Cimerman, Simona Strgulc Krajšek

Corresponding author Simona Strgulc Krajšek (simona.strgulc@bf.uni-lj.si)

Leg. Laura Štampar

Country Slovenia

Statement of significance The third known locality in Slovenia, first in the dinaric phytogeographical region

Locality description Notranjska, Cerkniško Jezero, Laze pri Gornjem Jezeru, left bank of river Jezerščica, next to the 
bridge near the Malnšče observation point, 550 m a.s.l.

Habitat damp sandy soil

Date of observation 2024-08-30

Geographical coordinates N 45.728611°, E 14.404167° 

Voucher Herbarium LJU (s.n.)

Riccia cavernosa (Hoffm.) Hoffm., fam. Ricciaceae (liverwort, bryophyte)

Figure 1. Cryphaea heteromala with characteristic erect shoots with 
several laterally growing capsules (photo: A. Jakob).
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R. cavernosa is listed as the least concerned (LC) in the European Red List (Hodgetts et al., 2019). It is widespread in Europe 
but rare in the Mediterranean region (Blockeel et al., 2014), and its conservation status varies significantly across different 
countries. In Italy and Austria, it is endangered (EN), in Hungary, it is near threatened (NT), and in Croatia, it has no conser-
vation status (Hodgetts and Lockhart, 2020). In Slovenia, it was found for the first time in 2021 in the vicinity of Maribor by Ž. 
Lobnik Cimerman (Ellis et al., 2022) and later also near Dokleževje in the Prekmurje Region (Lobnik Cimerman et al., 2023). 
In Slovenia, it has a status of endangered species (Martinčič, 2024). 

Our sample was collected from a sandy substrate on the left bank of the Jezerščica River, approximately 80 meters down-
stream from the bridge near the Malnšče observation point. The Jezerščica River is part of the Stržen River, flowing near 
Gorenje Jezero, in the vicinity of intermittent Cerknica Lake. The Stržen is one of the main streams of the lake, flowing 
through this karst region and frequently forming seasonal floodplains. The banks of the Stržen River host numerous other 
plant species, mainly amphibious macrophytes, due to the constant water level fluctuation, creating a dynamic environment 
ideal for their growth. Some of the species of amphibious macrophytes with the highest abundance, which had already been 
recorded by Kržič et al. (2007), and were confirmed by our observations, are Myosotis scorpioides, Nuphar luteum, Ranun-
culus trichophyllus, Rorippa amphibia and Schoenoplectus lacustris.

Riccia cavernosa appeared in considerable abundance at the locality, covering entire sections of the riverbank (Figure 2), 
which is characteristic of the species when water level drops and its ecological requirements are met. Some field obser-
vations suggest that its spores can remain viable for several years (Blockeel et al., 2014). It appears that the current condi-
tions are favourable for its growth, as the species is well adapted to fluctuations in water levels, typical of the area around 
Cerknica Lake and the Stržen River. However, excessive overgrowth of the riverbank could potentially threaten R. cavernosa.
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Figure 2. Riccia cavernosa growing on humid sandy soil 
(photo: L. Štampar).
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The pill bug Armadillo officinalis Duméril, 1816 was first recorded on the territory of Slovenia in Škocjan near Koper in July 
1926 (Strouhal, 1929). This record was the basis for the inclusion of the species in checklists of the Slovenian terrestrial 
isopod fauna (Potočnik, 1989; Vittori et al., 2023), but the species was not recorded in Slovenia again for nearly a century. 
Investigations of the terrestrial isopod fauna of the Slovenian coast in the 1970s and 1980s did not detect A. officinalis 
(Potočnik, 1984). As a result, the species was first considered endangered (Potočnik, 1992), and later, as efforts to find it had 
failed, possibly extinct in Slovenia (Potočnik, 1996). Despite this, it was not assigned a red list status in the national Red list 
of Malacostraca (Ur. l. RS., 2002).

The first recent observation was of a single isopod under a wooden board at the saltpans at Fontanigge in September 2023 
(Figure 3A). Two days later, more than ten individuals were observed near the Walls of Piran, again under a wooden board. 
Six isopods found there were collected and preserved for further examination (Figure 3B). A third observation occurred at 
Fontanigge in March 2024. This time, more than ten individuals were observed under wooden pallets near the Museum of 
Salt Making (Figure 3C).

Species of the genus Armadillo are capable of rolling into a ball, with the flat protopodites of the uropods completing the 
outline of the pleon, and the uropod exopodites reduced to small cones that insert dorsally (Figure 3B). The genus is further 
characterized by monospiracular lungs on all pleopod exopodites and by modifications of pereopods 4 and 5 that enable 
these isopods to stridulate (Schmalfuss, 1996; Taiti et al., 1998; Cividini et al., 2020). While several species of Armadillo have 
been described from the Eastern Mediterranean, North Africa, and the Iberian Peninsula, A. officinalis is the only widespread 
Mediterranean species (Schmalfuss, 2003). It can be distinguished on the basis of the shape of the uropod protopodites and 
the pleotelson, the smoothness of the tergites, and male characters, mainly the shape of pereopod 7 and the exopodite of 
pleopod 1 (Schmalfuss, 1996).

Author(s) Miloš Vittori

Corresponding author Miloš Vittori (milos.vittori@bf.uni-lj.si) 

Leg. (1,2) Miloš Vittori
(3) Barbara Breznik, Barbora Ďurajková, Miloš Vittori 

Country Slovenia

Statement of significance New records of a species considered possibly extinct in Slovenia

Locality description
(1) Sečovlje, Fontanigge, elevation 2 m.a.s.l.
(2) Piran, by the Walls of Piran, elevation 35 m.a.s.l.
(3) Sečovlje, Fontanigge, by the Museum of Salt Making, elevation 2 m.a.s.l.

Habitat
(1) Mediterranean halophilous scrub
(2) Paved street
(3) Mediterranean halophilous scrub

Date of observation
(1) 2023-09-21
(2) 2023-09-23
(3) 2024-03-30

Geographical coordinates
(1) N 45.47202°, E 13.6034°
(2) N 45.52688°, E 13.57058°
(3) N 45.47636°, E 13.59347°

Voucher
Six specimens collected in Piran are kept in the isopod collection of Miloš Vittori, University of 
Ljubljana, Biotechnical Faculty, Department of Biology, Večna pot 111, 1000 Ljubljana, Slovenia. 
Individuals observed at Fontanigge were not collected and were photographed instead.

Armadillo officinalis Duméril, 1816, fam. Armadillidae (animal)
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The consistent presence of these isopods suggests that the population of A. officinalis in Slovenia may be recovering, with 
climate change possibly contributing to its success. Sket (2003) considered the species to be expanding its range, aided by 
human activity. Nevertheless, its recorded distribution in the country remains limited to the immediate proximity of the coast.

Acknowledgement
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Figure 3. Armadillo officinalis. A: The individual 
observed at Fontanigge in September 2023. B: One of 
the specimens collected in Piran in September 2023. 
The uropod protopodites complete the outline of the 
pleon and the uropod exopodites are diminutive (arrow-
head). C: Individuals photographed at Fontanigge in 
March 2024. (photos A, B, C: Miloš Vittori).
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On 11 July 2024, I found 2 individuals of Plecotus in the space between the planks and beams of the barn (WGS 84: 46.287972° 
N, 13.763278° E; Figure 4) next to the mountain hut Koča pod Bogatinom (address: Ukanc 148), on the Komna plateau, at 
1515 m a.s.l. One was too far away to determine the species, while the other one, which was closer, I was able to identify as 
Plecotus macrobullaris based on the characteristic inverted triangular shape of the lower lip (Dietz & Kiefer, 2016). The bat, 
identified as P. macrobullaris, was initially positioned much closer to the edge of the gap between the barn’s planks (Figure 
4B), with its dark greyish triangular lower lip (Dietz & Kiefer, 2016) clearly visible. However, it retreated deeper into the gap 
after we disturbed it with light while attempting to photograph it.

The record is the highest roost of this species in Slovenia, since the previously highest elevation known roost was in the 
church sv. Duha in Podolševa at 1250 m a.s.l. (Presetnik et al., 2023). It is the third highest observation overall, as the highest 
published record originates from the mist netting at Planina pri Jezeru at 1750 m a.s.l. (Alberdi et al., 2013; CKFF, 2024) and 
the second highest is an ultrasound recording from Planina Krstenica at 1670 m a.s.l. (A. Zamolo, personal communication, 
August 28, 2024). According to the general species vertical distribution, the finding of P. macrobularis at this altitude on 
Komna is not surprising. The species is common in the Alpine regions and is found in all the main mountain ranges of the 
western Palearctic, stretching from the Pyrenees to the Middle East, and is distributed at altitudes ranging from sea level 
to 2800 m a.s.l. (Alberdi et al., 2013). The scarcity of observations of P. macrobullaris in Slovene montane belt (CKFF, 2024) 
therefore indicates a lack of research in the Slovenian high mountains.
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Author(s) Dren Dolničar

Corresponding author Dren Dolničar (dren.dolnicar@gmail.com)

Leg. Dren Dolničar

Country Slovenia

Statement of significance The highest elevation of recorded roost site for this species in Slovenia.

Locality description Triglav National Park, Komna plateau, 1515 m a.s.l.

Habitat An alpine meadow below the tree line, with a roost site in a wooden barn.

Date of observation 2024-07-11

Geographical coordinates N 46.287972°, E 13.763278° 

Voucher /

Plecotus macrobullaris Kuzyakin, 1965 (Chiroptera, Mammalia)  
(bats, mammals)
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Figure 2. A) Plecotus macrobullaris; B) the roosting place; C) the barn near the hut Koča pod Bogatinom on Komna, where at least two Ple-
cotus bats were roosting (photo: A: Simona Strgulc Krajšek; B, C: Dren Dolničar).

A B C
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