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Sierra Nevada (Spain), the southernmost European locality for the polar-alpine 
Umbilicaria aprina and U. virginis
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Abstract: Two strict polar-alpine Umbilicaria species (U. aprina and U. virginis) are reported growing together in 
Los Peñones de San Francisco. Other localities known on the highest summits of the Alps and Pyrenees are 
considered. We discussed the meaning of these isolated populations as glacial relicts.
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SHORT NOTES

Umbilicaria aprina and U. virginis could be considered 
as extremist due to their distribution, with a clear 
preference for the coldest areas of the world. U. aprina 
was described firstly in the high mountains of Ethiopia 
(Nylander, 1860). Later it was found in Scandinavia 
(Santesson, 1993), the Alps (Frey, 1933; Hasenhüttl 
& Poelt, 1978; Codogno, 1995; Hafellner & Türk, 
2001), the Tatra Mountains (Krzewicka & Osyczka, 
2002; Lisická, 2005) and Central Asia (Poelt, 1977; 
Wei & Jiang, 1993; Kudratov, 2004). In the Arctic it 
is known from Greenland (Ryvarden, 1968; Hansen, 
2003), Svalbard Islands (Øvstedal et al., 2009) and to 
Baffin Island (Hale, 1954) and Iceland (Kristinsson, 
1974). Recently U. aprina has been reported from the 
French Pyrenees by Hestmark (Hestmark, 2015), in 
what was the southernmost European locality for this 
species until now. This author highlights the remarkable 
inverse correlation between latitude and altitude for this 
species, from a minimum of c. 1100 m asl in southern 
Norway, to c. 2100 m asl in Poland, to 3100 m asl in the 
Alps and the Pyrenees, and to 4400 m asl in equatorial 
Africa and South America (Crespo & Sancho, 1982; 
Krog & Swinscow, 1986; Hestmark, 2009). Therefore, 
Los Peñones de San Francisco (Sierra Nevada, Spain), 
where both U. aprina and U.virginis species coexist at 
an altitude of only 2500 m asl and a latitude of 37ºN, is 
a particularly unique spot (Figure 1a). 

However, it is in Antarctica where U. aprina reaches 
its maximum abundance and biomass (Filson, 1975; 
Øvstedal & Lewis-Smith, 2001; Sancho et al., 2003). 
This is arguably the most abundant of all macrolichens 
in many localities on the Antarctic continent. It can be 

found from the coast (Seppelt et al., 2010) to the inland, 
including the slopes of the inhospitable McMurdo Dry 
Valleys (Green et al., 2007; Cannone & Seppelt, 2008). 
In some areas, extraordinary thalli, easily exceeding 
10 cm in diameter, can be considered an example of 
gigantism, a term frequently associated with some 
Antarctic organisms (Øvstedal & Lewis Smith, 2001). 
Also, morphological variations in colour and thallus 
anatomy related to environmental gradients have been 
discovered and studied (Sancho et al., 2003). Sexual 
reproduction of this species has never been found in 
Antarctica so far.

In Los Peñones de San Francisco U. aprina does 
not exhibit apothecia either and thalli are much smaller 
reaching a maximum of 2.5 cm in diameter. It grows 
on west-south-west facing rock walls, occupying small 
ledges, not far from the abundant populations of U. 
virginis, but without mixing with it.

U. aprina had not yet been reported in the checklist 
of Spanish lichens (Llimona & Hladun, 2001), nor in the 
very recent checklist of Sierra Nevada lichens (Gómez-
Bolea et al., 2021). However, it is mentioned from the 
highest summit of Sierra Nevada (Mulhacén 3420 m asl) 
by Codogno (Codogno, 1995) who found it immixed 
with U. virginis in old herbarium samples.

In contrast, Umbilicaria virginis is a well-known 
species from Los Peñones de San Francisco and the 
summits of Sierra Nevada (Werner, 1975; Casares & 
Llimona, 1982; Egea et al., 1982; Gómez-Bolea et al., 
2021). In Los Peñones de San Francisco it is relatively 
frequent, colonising more or less vertical runoffs, with 
a clear preference for western or south-western aspects. 
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Although U. virginis usually appears in small groups 
in the studied locality, on one occasion we counted 
more than a hundred thalli in a single runoff. It is 
common to find thalli with numerous apothecia (Figure 
1b), which are of the omphalodiscus type, sometimes 
apparently degenerated, with the central sterile button 
and excipulum becoming invisible. The spores of 
our specimens do not always properly develop, and 
malformed asci often appear.

Although the two species can be confused with one 
another when only the upper side is observed, the lower 
side is very distinctive. While U. virginis has a pale, 
even pinkish, underside with concolor rhizinomorphs, 
U. aprina has a carbonaceous-black underside, due to 
the thick layer of thalloconidia produced from the lower 
cortex. On this black surface, the white rhizinomorphs 
stand out for most of their length, as they have 
thalloconidia only at the base (Figure 1c, 1d).

Figure 1. Study area: a, view of Pico Veleta from Los Peñones de San Francisco; b, habitus of Umbilicaria virginis; 
c, lower surface of Umbilicaria virginis; d, lower surface of U. aprina. Bar = 1 cm.

In the northern hemisphere the distribution of U. 
virginis is quite similar to that of U. aprina, although, 
in mid-latitudes, it is even more restricted to very high 
altitudes and therefore absent from mountains such as 
the Tatra. Remarkably, U. virginis, described from the 
Jungfrau (4158 m asl), has never been found in the 
Alps below 3000 m asl, being the only machrolichen 
restricted to the nival belt (Hafellner & Türk, 2001; 
Scheidegger, 2021). However, it seems to be a relatively 
common species in northern North America and along 
the western mountains (Brodo et al., 2001). In the 
southern hemisphere this species is only known from 
New Zealand Alps (specimens studied by the first 
author together with David Galloway in New Zealand 
herbarium OTA).

How and when both species reached such an 
isolated locality as Los Peñones de San Francisco and 
how they have survived at such a moderate altitude 
are still open questions. However, we can argue that 
their presence at this locality is probably related to 

its geomorphological history. This prominent rocky 
outcrop was a nunatak close to the Veleta glacier 
front during the last ice age maximum (Palma et al., 
2017; Oliva et al., 2020; Palacios et al., 2020). We 
hypothesize that both species have survived the last 
glacial maximum in Los Peñones de San Francisco 
and should be considered as relicts from at least the 
last ice age.

In Los Peñones de San Francisco, together with 
U. aprina and U. virginis, appear other Umbilicaria 
species with a wider distribution in the mountains of the 
Iberian Peninsula and Europe. Namely: U. cinerascens, 
U. cylindrica, U. decussata, U. nylanderiana, U. 
polyphylla, U. proboscidea, U. subglabra and U. vellea. 
At the same time, a rich alpine lichen flora, with more 
than one hundred species (Gómez-Bolea et al., 2021), 
further increases the interest of this locality, right on the 
border of the Sierra Nevada National Park, as a lichen 
hot spot, which requires adequate conservation and 
dissemination strategy.
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Localities of sampling

Spain, Sierra Nevada, Granada, Los Peñones de San 
Francisco, 37º 05´N, 3º 23’ W; alt. 2500–2530 m asl.

References

Brodo, I., Sharnoff, S.D. & Sharnoff, S. 2001. Lichens of 
North America. Pp. 795. Yale Univ. Press, New Haven. 

Cannone, N. & Seppelt, R. 2008. A preliminary floristic 
classification of southern and northern Victoria Land 
vegetation, continental Antarctica. Antarc. Sci. 20: 
553–562. doi:10.1017/S0954102008001454

Casares, M. & Llimona, X. 1982. Líquenes de los 
Peñones de San Francisco (Sierra Nevada, sur de 
España). Acta Bot. Malac. 7: 5–10. doi: 10.24310/
Actabotanicaabmabm.v7i.9721

Codogno, M. 1995. The problem of geographic disjunction 
in the Umbilicariaceae (lichens). Nova Hedwigia  
60: 479–486.

Crespo, A. & Sancho, L.G. 1982. Umbilicaria aprina Nyl. 
en el Hemisferio Sur (Andes peruanos). Lazaroa 4: 
357–360.

Egea, J.M., Llimona, X. & Casares, M. 1982. Aportación 
al conocimiento de la flora liquénica silicícola de la 
parte culminal de Sierra Nevada. Collect. Bot. 13: 
295–312.

Filson, R.B. 1975. Studies in Antarctic lichens IV: Notes 
on Umbilicaria aprina Nyl. Muelleria 3: 130–140.

Frey, E. 1933. Vorarbeiten zu einer Monographie der 
Umbilicariaceen. Ber. Schweiz. Bot. Ges. 45: 198–230.

Green, T.G.A., Schroeter, B. & Sancho, L.G. 2007. Plant 
life in Antarctica. In: Pugnaire, F.I. (Ed.). Handbook 
of Functional Plant Ecology. Pp. 389–434. M. Dekker, 
New York.

Gómez-Bolea, A., Burgaz, A.R., Atienza, V., Dumitru, C., 
Chesa, M.J., Chiva, S., Force, L., Muriel, S., Prieto, 
M., Rico, V.J., Rodríguez-Arribas, C. & Casares, M. 
2021. Checklist of the lichens and lichenicolous fungi 
of Sierra Nevada (Spain). Bot. Complutensis 45: 1–21. 
doi: 10.5209/bocm.74427

Hafellner, J. & Türk, R. 2001. Die lichenisierten Pilze 
Österreichs - eine Checkliste der bisher nachgewiesenen 
Arten mit Verbreitungsangaben. Stapfia. 76: 1–67.

Hale, M.E.Jr., 1954. Lichens from Baffin Island. Am. Midl. 
Nat. 51: 232–264. doi: 10.2307/2422220

Hansen, E.S. 2003. New or interesting Greenland lichens 
and lichenicolous fungi V. Mycotaxon 86: 149–155.

Hasenhüttl, G. & Poelt, J. 1978. Über die Bruttkörner 
bei der Flechtengattung Umbilicaria. Ber. Deutsch. 
Bot. Ges. 4: 103–126. doi: 10.1111/j.1438-8677.1978.
tb03651.x

Hestmark, G. 2009. New observations and records for the 
genus Umbilicaria in Bolivia. Bryologist 112: 833–
838. doi: 10.1639/0007-2745-112.4.833

Hestmark, G. 2015. Umbilicaria aprina new to the 
Pyrenees. Graph. Scr. 27: 42–45.

Kristinsson, H. 1974. The vegetation of IPjorsarver, 
Central Iceland. I. The lichens. Acta Bot. Isl. 3: 21–35.

Krog, H. & Swinscow, T.D.V. 1986. The lichen genera 
Lasallia and Umbilicaria in East Africa. Nord. J. Bot. 
6: 75–85. doi: 10.1111/j.1756-1051.1986.tb00861.x

Krzewicka, B. & Osyczka, P. 2002. Umbilicaria aprina Nyl. 
– a new lichen species from Central Europe. Acta Soc. 
Bot. Pol. 71: 171-174. doi: 10.5586/asbp.2002.020

Kudratov, I. 2004. New and interesting lichen species from 
Tajikistan. Nov. Sist. Nizs. Rast. 37: 252–263.

Lisická, E. 2005. The lichens of the Tatry Mountains. Pp. 
439. VEDA, Slovak Academy of Science, Bratislava. 

Llimona, X. & Hladun, N.L. 2001. Checklist of the lichens 
and lichenicolous fungi of the Iberian Peninsula and 
Balearic Islands. Bocconea 14: 1–581. doi: 10.5209/
bocm.74427

Nylander, W. 1860. Synopsis methodica lichenum omnium 
hucusque cognitorum praemissa introductione lingua 
Gallica tractata. Tomus secundus. Pp. 141–430. L. 
Martinet, Paris.

Oliva, M., Gómez-Ortiz, A., Palacios, D., Salvador-
Franch, F., Andrés, N., Tanarro, L.M., Fernández-
Fernández, J.M. & Barriocanal, C. 2020. Multiproxy 
reconstruction of Holocene glaciers in Sierra Nevada 
(South Spain). Med. Geosc. Rev. 2: 5–19. doi: 10.1007/
s42990-019-00008-2

Øvstedal, D.O. & Lewis-Smith, R. 2001. Lichens of 
Antarctica and South Georgia. A Guide to their 
Identification and Ecology. Pp. 411. Cambridge Univ. 
Press, Cambridge. doi: 10.1006/lich.2001.0362

Øvstedal, D.O., Tønsberg, T. & Elvebakk, A. 2009. The 
Lichen Flora of Svalbard. Sommerfeltia. 33: 393. doi: 
10.1017/S0024282910000289

Palacios, D., Oliva, M., Gómez-Ortiz, A., Andrés, N., 
Fernández-Fernández, J.M., Schimmelpfennig, 
I. & Léanni, L. 2020. Climate sensitivity and 
geomorphological response of cirque glaciers from 
the late glacial to the Holocene, Sierra Nevada, Spain. 
Quat. Sci. Rev. 248: 106617.

Palma, P., Oliva, M., García-Hernández, C., Ortiz, A.G., 
Ruiz-Fernández, J., Salvador-Franch, F. & Catarineu, 
M. 2017. Spatial characterization of glacial and 
periglacial landforms in the highlands of Sierra 
Nevada (Spain). Sci. Total Environ. 584: 1256–1267. 
doi: 10.1016/j.scitotenv.2017.01.196

Poelt, J. 1977. Die Gattung Umbilicaria (Umbilicariaceae) 
Flechten des Himalaya. In: Khumbu Himal, Ergebnisse 
Forschungsunternehmens Nepal Himalaya. 6: 397–
435.

Ryvarden, L. 1968. Umbilicaria aprina Nyl., a rare lichen. 
Bryologist. 71: 366–368. doi: 10.2307/3241125

Sancho, L.G., Kappen, L. & Schroeter, B. 1992. The 
lichen genus Umbilicaria on Livingston Island, South 
Shetland Islands, Antarctica. Antarct. Sci. 4: 189–196. 
doi: 10.1017/S0954102092000294

Sancho, L.G., Pintado, A., Green, T.G.A., Panewitz, S. & 
Schroeter, B. 2003. Photosynthetic and morphological 
variation within and among populations of the antarctic 
lichen Umbilicaria aprina: Implications of the thallus 
size. Bibl. Lichenol. 86: 299–311.

Santesson, R. 1993. The lichens and lichenicolous fungi 
of Sweden and Norway. Pp. 240. Svenska Botaniska 
Föreningen, Lund.

https://doi.org/10.1017/S0954102008001454
https://doi.org/10.24310/Actabotanicaabmabm.v7i.9721
https://doi.org/10.24310/Actabotanicaabmabm.v7i.9721
https://doi.org/10.5209/bocm.74427
https://doi.org/10.1111/j.1438-8677.1978.tb03651.x
https://doi.org/10.1111/j.1438-8677.1978.tb03651.x
https://doi.org/10.1639/0007-2745-112.4.833
https://doi.org/10.1111/j.1756-1051.1986.tb00861.x
https://doi.org/10.5586/asbp.2002.020
https://doi.org/10.5209/bocm.74427
https://doi.org/10.5209/bocm.74427
https://doi.org/10.1007/s42990-019-00008-2
https://doi.org/10.1007/s42990-019-00008-2
https://doi.org/10.1006/lich.2001.0362
https://doi.org/10.1017/S0024282910000289
https://doi.org/10.1017/S0024282910000289
https://doi.org/10.1016/j.scitotenv.2017.01.196
https://doi.org/10.2307/3241125
https://doi.org/10.1017/S0954102092000294


4 Sancho, L.G. et al. Mediterranean Botany 43, e77925, 2022

Scheidegger, C. 2021. High Alpine Lichens. In: Büdel, B. 
& Friedl, T. (Eds.). Life at Rock Surfaces. Pp. 161–
174. De Gruyter, Berlin.

Seppelt, R.D., Tuerk, R., Green, T.G.A., Moser, G., 
Pannewitz, S., Sancho, L.G. & Schroeter, B. 2010. 
Lichen and moss communities of Botany Bay, Granite 
Harbour, Ross Sea, Antarctica. Antarct. Sci. 22: 691–
702. doi: 10.1017/S0954102010000568

Wei, J. & Jiang, Y. 1993. The Asian Umbilicariaceae 
(Ascomycota). Mycosystema Monographicum, 
Series No.1. 1: 217. International Academic 
Publisher, Beijing.

Werner, R.G. 1975. Étude écologique et phytogéographique 
sur les lichens de l’Espagne méridionale. Rev. Bryol. 
Lichenol. 41: 55-82.

https://doi.org/10.1017/S0954102010000568

	_GoBack



