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Diversity of epiphytic lichens in the savannah biome of
Namibia

Luciana Zedda, Matthias Schultz & Gerhard Rambold

Abstract: Zedda, L., Schultz, M. & Rambold, G. 2009. Diversity of epiphytic lichens in the savannah biome of 
Namibia. – Herzogia 22: 153–164.
Epiphytic lichens were investigated at different sites in the savannah biome of Namibia (Southern Africa). Altogether, 
37 taxa were recorded, 24 of which are new to Namibia. Six of these are even new to Southern Africa and two to 
Africa. The lichen mycota is dominated by cosmopolitan species, mainly belonging to the Physciaceae. Large foliose 
lichens are rare and fruticose ones absent.

Zusammenfassung: Zedda, L., Schultz, M. & Rambold, G. 2009. Diversität von epiphytischen Flechten in den 
Savannen von Namibia. – Herzogia 22: 153–164.
Epiphytische Flechten wurden in verschiedenen Gebieten des Savannen-Bioms von Namibia im südlichen Afrika 
untersucht. Insgesamt wurden 37 Taxa nachgewiesen, von welchen 24 Neunachweise für Namibia, sechs für das süd-
liche Afrika und zwei für Afrika darstellen. Die Flechtenflora wird von kosmopolitischen Arten überwiegend aus den 
Physciaceae dominiert. Große Blattflechten kommen nur selten vor und Strauchflechten fehlen völlig.

Key words: Lichenized Ascomycetes, Africa, biodiversity.

Introduction

Lichens have so far received only little attention in studies of the savannah ecosystems of 
Southern Africa, especially of Namibia. This contrasts with East Africa, where at least the 
macrolichen flora is comparably well known (Swinscow & Krog 1988, Biedinger & 
Fischer 1996, Killmann & Fischer 2005). Aptroot (2001) published records of lichen 
species from savannahs of Gambia, West Africa. Lichenological exploration in Namibia 
started at the beginning of the 20th century. Vainio (1900) was the first who reported three 
lichen species from Namibia (Hereroland) collected by Dinter. Zahlbruckner (1926) and 
Doidge (1950) reported a smaller number of lichen species from Namibia (former “South 
West Africa”), collected by different scientists mainly in the Namib Desert. First, still incom-
plete checklists from Namibia were provided by Feuerer & Zedda (2001) and Feuerer 
(2008). Numerous floristic and vegetation studies were dedicated to the peculiar lichen fields 
of the Namib Desert (Schinz 1900, Zahlbruckner 1926, Mattick 1970, Dodge 1971, 
Joubert et al. 1982, Brusse 1986, 1987a, Walter 1986, Almborn 1988, Giess 1989, 
Schieferstein 1989, Wessels 1989, Schieferstein & Loris 1992, Müller 2003, Zedda & 
Rambold 2004, Lalley & Viles 2005, Wirth & Heklau 2006, Wirth et al. 2007). In these 
studies, however, mostly saxicolous and terricolous lichens were investigated, while records 
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of epiphytic lichens are scarce. In addition, a considerable number of ecophysiological inves-
tigations and taxonomic revisions exist, including the description of many new species from 
that region. The lichen diversity in other areas of Namibia has remained rather unexplored so 
far. Only a few species were described by Brusse (1987b, 1987c) from the Etosha Pan and 
the Damara System. Some saxicolous species were reported from the Windhoek area, the 
Waterberg Plateau and Otjiwarongo (north-eastern Namibia) by Zahlbruckner (1926) and 
Brusse (1987d, 1989). Only two epiphytic lichen species were hitherto reported from Otavi 
(north-eastern Namibia) (Phaeophyscia confusa Moberg on Acacia) (Brusse 1993) and from 
Windhoek (Flavopunctelia soredica Nyl. on Jacaranda) (Brusse 1988). Almborn (1966) 
recorded Candelaria concolor on bark at the Waterberg. Few species were recently reported 
by Schultz et al. (2009). The present work aims to provide a first account of the diversity of 
epiphytic lichens in the savannahs of Namibia.

Study area
Namibia is the most arid African country south of the Sahara with extremely variable rainfall, 
and an annual average ranging from less than 20 mm along the coast to 600 mm in the extreme 
northeast (Fig. 1). Most precipitation is received between September and May. Annual mean 
temperature amounts to 16 °C along the Atlantic coast and >22 °C in northern and south-eastern 
Namibia. Savannahs are primarily restricted to the Central Plateau of Namibia, a mountain-
ous area at 1000 to 2600 m a.s.l., located between the Great Escarpment in the west and the 
Kalahari in the east. Precipitation in the Central Plateau varies between 200 mm in the south 
and 600 mm in the north (Werger 1986, Mendelsohn et al. 2002, Mendelsohn 2006).

The savannah vegetation of Namibia 
can be differentiated in thorn bush sa-
vannah and dry woodland savannah 
(Giess 1971, 1998). The thorn bush 
savannah is widespread on different 
soil types and covers about 65 % of the 
country. Mopane woodlands, which 
are primarily found in north-eastern 
Namibia, account for c. 20 % of the 
Namibian territory. Dry woodlands 
are supported by coarse Aeolian sands 
with poor water holding and nutrient 
status. Frequent fires and wood log-
ging strongly affect the environment. 
During the last few decades, Namibian 
woodlands have declined rapidly, espe-
cially in the northern part of the country 
(Graz 2006). In southern and south-
eastern Namibia, transition forms to the 
Nama Karoo prevail where the savan-
nah is characterized by deciduous low 
shrubs, scattered wood and herbaceous 
plants (Okitsu 2005).Fig. 1: Map of Namibia with location of investigation sites.
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Material and methods
The following sites, all located in the Central Plateau of Namibia, have been investigated and 
correspond to so called “BIOTA observatories” as defined by Schmiedel & Jürgens (2005): 
1) Okavango Province: Mile 46 Research Station & Mutompo, NW of road B1, c. 65 km south 

of Rundu, 18°18'S/19°15'E, 1179 m a.s.l. Annual precipitation: 550 mm. Vegetation type: 
northern Kalahari dry woodlands. This site is a communal farm with rotational grazing lo-
cated in a subtly undulating Kalahari sand dune landscape, covered by open tree savannah 
vegetation. Much of the bush vegetation is logged and converted into agricultural fields; 
occasional fires occur.

2) Otjozondjupa Province: Sonop 903, Research Station, c. 80 km NE of Grootfontein, 
19°04'S/18°54'E, 1236 m a.s.l. Annual precipitation: 450 mm. Vegetation type: northern 
Kalahari tree vegetation with open tree savannah. This is a research station with experi-
mental cattle farming and rotational grazing, located in a Kalahari sand dune landscape.

3) Otjozondjupa Province: Otjiamongombe West 44 (Erichsfelde), 37 km N of Okahandja, 
21°35'S/16°56'E, 1495 m a.s.l. Annual precipitation: 350 mm. Vegetation type: thorn bush 
savannah with Acacia and Boscia trees and grasses. Cattle and hunting farm located in a 
transition zone between the western Kalahari margins and the escarpment in the west.

4) Otjozondjupa Province: Toggekry 205 (Omatako Ranch), W of the junction of the road B1 to 
district road D2404, 21°30'S/16°43'E, c. 1500 m a.s.l. Annual precipitation: 300 mm. Vegetation 
type: thorn bush savannah with Acacia and Boscia trees and grasses. Cattle and hunting farm. 

5) Omaheke Province: Sandveld Research Farm, NE of Drimiopsis, 22°02'S/19°08'E, c. 1525 m 
a.s.l. Annual precipitation: 350 mm. Vegetation type: central Kalahari camelthorn savannah, 
with Acacia erioloba, A. mellifera and Terminalia sericea representing a transition zone from 
the central Namibian thorn bush savannah to broad-leaved Sandveld vegetation. 

6) Hardap Province: Farms Narais and Duruchaus, near district road D1237, NE of Rehoboth, 
23°07'S/16°53'E, c. 1800 m a.s.l. Annual precipitation: c. 200 –300 mm. Vegetation type: 
shrub savannah, with elements of the Nama Karoo biome. 

Biodiversity surveys of the area were conducted between 2001 and 2008 by M. Schultz 
at Sandveld and Narais/Duruchaus as well as by L. Zedda at Mile 46/Mutompo, Sonop, 
Otjiamongombe and Toggekry. Lichens were identified using the following keys: Caloplaca 
(Giralt et al. 1992, Wetmore 1994), Chaenothecopsis (Tibell 1987), Collema (Degelius 
1974, Schultz et al. 2004), Parmeliaceae (Hale 1976a, 1976b, Elix et al. 1986), Physciaceae 
(Giralt 1994, Marbach 2000, Moberg 2004), other taxa (Purvis et al. 1992, Swinscow & 
Krog 1988, Wirth 1995). Taxonomical nomenclature follows “LIASnames” (www.lias.net) 
and “Index Fungorum” (www.indexfungorum.org/). The classification of families is according 
to the “Myconet Project” (www.fieldmuseum.org/myconet/outline.asp). Voucher specimens 
will be deposited at the end of the BIOTA project (2009) in WIND and M. Duplicates of the 
lichens collected in Namibia by M. Schultz will additionally be deposited in HBG. Species 
new to Namibia are indicated by the mark *, species new to Southern Africa by **. Species 
new to Africa are marked with ***. Previous lichenological records from Namibia have been 
checked in detail because Namibia is a relatively young country (it gained independence from 
South Africa in 1990). When a given taxon was reported from “South Africa”, the exact col-
lecting localities where checked, in order to proof whether the same taxon had been found in 
South-West Africa (former name for Namibia) and/or from localities which are at present part 
of Namibia. In the case that only “Southern Africa” was indicated, without specification of any 
site, the taxon was not considered as new to Namibia.
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List of species
Amandinea extenuata (Müll.Arg.) Marbach – Sonop 903, 25.10.2001, on Acacia, L. Zedda 5571, 5608 

(M-0038809, M-0038814).
 This is a very common species in tropical and subtropical regions where it grows on wood and bark, 

from sea level to 2860 m. It is known from Central and South America, Africa and Australia and has 
been reported from Namibia and South Africa by Marbach (2000).

*Arthonia sp. – Sonop 903, 25.10.2001, on Acacia, L. Zedda 5592 (M-0038773).
 The specimen could not be identified on the species level due to the lack of well-developed ascospo-

res. Nevertheless, the record is published because the genus has not been previously reported from 
Namibia.

*Bulbothrix hypocraea (Vain.) Hale – Sonop 903, 25.10.2001, on Acacia, L. Zedda 5612 (M-
0038792).

 This species is known from Angola, South Africa (Doidge 1950, Hale 1976a), western and eas-
tern Africa, South America (Swinscow & Krog 1988, Killmann & Fischer 2005) and Thailand 
(Pooprang et al. 1999). It is mainly corticolous, rarely saxicolous, and grows in semi-arid woodlands 
under open conditions at mid-elevations (900 −1750 m) (Hale 1976a, Swinscow & Krog 1988).

**Caloplaca alnetorum Giralt, Nimis & Poelt – Sonop 903, 4.3.2001, 25.10.2001, on Acacia tree, L. Zedda 
5539, 5566, 5567, 5561, 5558 (M-0038780, M-0038777, M-0038781, M-0038784, M-0038810).

 Caloplaca alnetorum is related to C. flavorubescens (Huds.) J.R. Laundon which has been previously 
reported from South Africa by Doidge (1950) under the names C. aurantiaca Th.Fr. and C. flavo-
virescens (Wulfen) Dalla Torre & Sarnth. Caloplaca alnetorum differs from C. flavorubescens by the 
smaller ascospores [9 –13(–15) × 6 –9 µm] and rare occurrence of oil droplets in the hymenium. The 
species was so far known from the bark of broad-leaved trees from Mediterranean mountains and the 
Alps (Giralt et al. 1992). It has been reported from Tunisia by Seaward (1996). 

**Caloplaca citrina (Hoffm.) Th.Fr. – Sonop 903, 25.10.2001, on Acacia and Burkia, L. Zedda 
5603, 5564, 5598 (M-0038774, M-0038782, M-0038807). Otjiamongombe West 44 (Erichsfelde), 
30.10.2001, on Acacia, L. Zedda 5831, 5845, 5704 (M-0038962, M-0038977, M-0039382). Toggekry 
205 (Omatako Ranch), 3.11.2001, on Acacia, L. Zedda 6223 (M-0039517). Sandveld Research Farm, 
3.3.2006, on Acacia erioloba, M. Schultz 19105, 19109 (HBG-019511).

 This is a cosmopolitan species found on calcareous and occasionally acid rocks as well as on nutrient 
rich bark and wood (Purvis et al. 1992). On the African continent, it has been reported, so far, only 
from Morocco (Egea 1996).

*Caloplaca holocarpa (Hoffm.) A.E.Wade s. lat. – Otjiamongombe West 44 (Erichsfelde), 30.10.2001, 
on Acacia, L. Zedda 5699 (M-0039387).

 The Caloplaca holocarpa group has been recently revised by Arup (2009) in the Nordic countries. 
The small specimen collected in Namibia results to be more similar to the true C. holocarpa than to 
other species of the group, having a discontinuous thallus formed by greyish yellow areoles, small 
orange-yellow apothecia (0.3–0.5 mm) without thalline margine, and wide spore septum. Since a re-
vision of this group is missing from Southern Africa, our specimen is preferably kept as C. holocarpa 
s. lat. Former records of C. holocarpa in Africa are known from Morocco (Egea 1996) and Tunisia 
(Seaward 1996). Another species of this group, C. pyracea (Ach.) Th.Fr. has been reported by Doidge 
(1950) from South Africa. 

*Caloplaca sp. – Sonop 903, 25.10.2001, on old Acacia tree, L. Zedda 5563 (M-0038812).
 This specimen is closely related to C. cupreorufa Zahlbr., hitherto known from China (Wetmore 

1994). It is characterized by a brown, ± areolate thallus and dark brown, pruinose apothecia (0.5 –1 mm 
diam.); hymenium not inspersed, 70 – 80 µm; ascospores 4 −8 per ascus, of 12–15 × 7–10 µm size, with 
an isthmus of 5 µm thickness; hypothecium hyaline. Probably, a new species.
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Candelaria concolor (Dicks.) Stein – Sonop 903, 25.10.2001, on Acacia and Burkia, L. Zedda 5603, 
5611, 5555, 5560 (M-0038774, M-0038775, M-0038778, M-0038813). Otjiamongombe West 
44 (Erichsfelde), 30.10.2001, on Acacia, L. Zedda 5831, 5836, 5830 (M-0038962, M-0038963, 
M-0038969). Sandveld Research Farm, 3.3.2006, on bark of Acacia erioloba, M. Schultz 19114 
(HBG-019516, M-0039727). Farms Narais/Duruchaus, 13.3.2006, M. Schultz 19186 HBG-019577, 
M-0138908).

 Candelaria concolor is a cosmopolitan species growing on nutrient-rich bark of sun-exposed trees, 
and occasionally on rocks and walls (Purvis et al. 1992). It is widespread in East Africa (Killmann 
& Fischer 2005) and has been reported from Namibia (Waterberg) by Almborn (1966). It is very 
frequent in Namibian savannahs and found on the bark of different tree species.

**Canoparmelia epileuca (Hale) Elix & Hale – Sonop 903, 24.10.2001, on old Acacia trees, L. Zedda 
5570 (M-0038793).

 This corticolous species is known from East Africa and Madagascar (Aptroot 1991, Swinscow & 
Krog 1988) where it occurs in dry, sun-exposed habitats on lowlands and coastal hills up to 1000 m alt. 

***Chaenothecopsis nana Tibell – Sonop 903, 24.10.2001, on old Acacia trees, L. Zedda 5564, 5565 
(M-0038782, M-0038783).

 Chaenothecopsis nana is widely distributed in the northern hemisphere. Reports from the southern 
hemisphere are rarer and include Australasia (Tibell 1987).

**Collema occultatum Bagl. – Sonop 903, 25.10.2001, on Acacia, L. Zedda 5561 (M-0038784). 
 This species is characterized by a minute (up to 3 mm diam.), subcrustose to small foliose, ± dark olive-

brown thallus, and muriform, cuboid-oblong ascospores (13−16 × 10−13 µm). The specimen examined 
has isidia-like lobules. Collema occultatum is widespread in Europe, the Mediterranean region, North 
Africa and North America (Purvis et al. 1992, Schultz et al. 2004).

Flavoparmelia soredians (Nyl.) Hale – Otjiamongombe West 44 (Erichsfelde), 30.10.2001, on Acacia, 
L. Zedda 5834, 5696 (M-0038967; M-0039386).

 Flavoparmelia soredians occurs widespread in eastern Africa on trees and rarely rock in open, sun-
exposed forests. It has been reported from Morocco (Egea 1996) and from Southern Africa by Doidge 
(1950) (as Parmelia conspersa var. polyphylla Müll.Arg.), Hale (1976b) (as Pseudoparmelia soredi-
ans (Nyl.) Hale), Thomas & Bhat (1996) and Swinscow & Krog (1988). 

Flavopunctelia flaventior (Stirt.) Hale – Otjiamongombe West 44 (Erichsfelde), 30.10.2001, on Acacia 
tree, L. Zedda 5699 (M-0039387). Sandveld Research Farm, 3.3.2006, on Acacia erioloba, M. Schultz 
19103 (HBG-019506, M-0039709). Farms Narais and Duruchaus, M. Schultz.

 This is a corticolous or rarely saxicolous species rather common in East Africa (Swinscow & Krog 
1988, Killmann & Fischer 2005). Reported as new to Namibia by Schultz et al. (2009).

Flavopunctelia soredica (Nyl.) Hale – Sandveld Research Farm, 2.3.2006, on Acacia erioloba, M. 
Schultz 19106 (HBG-019508, M-0039714).

 This species is widespread in Asia as well as North and South America. It has been previously reported 
from Jacaranda in Windhoek (Brusse 1988, as Parmelia soredica Nyl).

Hyperphyscia adglutinata (Flörke) H.Mayrhofer & Poelt – Mutompo, Mile 46 Research Station, 
26.02.2001, on trees, L. Zedda 6228 (M-0039973). – Sonop 903, 24.10.2001, 25.10.2001, on 
Acacia, L. Zedda 5603, 5664, 5604 (M-0038774, M-0038782, M-0038798). Otjiamongombe West 
44 (Erichsfelde), 30.10.2001, on Acacia, L. Zedda 5831, 5700, 5695 (M-0038962, M-0039388, 
M-0039390). Sandveld Research Farm, 3.3.2006, on Acacia erioloba, M. Schultz 19102 (HBG-
019505, M-0039706).

 This is a widely distributed common species, which grows on trees and rocks in open or partly shaded 
habitats (Swinscow & Krog 1988). It is widespread in East Africa (Swinscow & Krog 1988) and has 
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been previously reported from South Africa (Doidge 1950, Moberg 2004) and Namibia (Schultz 
et al. 2009).

Hyperphyscia granulata (Poelt) Moberg – Sonop 903, 25.10.2001, on Acacia, L. Zedda 5602, 5557 
(M-0038787, M-0038800). Sandveld Research Farm, 3.3.2006, on Acacia erioloba, M. Schultz 19111 
HBG-019513, M-0039723).

 This corticolous species from open to partly shady situations (Moberg 2004) has been reported from 
tropical East Africa, Madagascar, Zambia, Zimbabwe (Swinscow & Krog 1988, Aptroot 1990, 
Becker 2002), South Africa (Moberg 2004) and Namibia (Schultz et al. 2009).

*Hyperphyscia pruinosa Moberg – Otjiamongombe West 44 (Erichsfelde), 30.10.2001, on Acacia, L. 
Zedda 5701 (M-0039392).

 Hyperphyscia pruinosa grows on old wood and old bark in open situations (Moberg 2004). It is 
known from South Africa (Moberg 2004) and East Africa (Swinscow & Krog 1988).

*Hyperphyscia syncolla (Tuck. ex Nyl.) Kalb – Sonop 903, 24.10.2001, 25.10.2001, on Acacia, L. Zedda 
5564, 5554, 5643 (M-0038782, M-0038799, M-0039537). Otjiamongombe West 44 (Erichsfelde), 
30.10.2001, on Acacia, L. Zedda 5837, 5846, 5695 (M-0038964, M-0038976, M-0039390).

 This is a pantropical species and one of the most common species of Hyperphyscia in southern Africa 
growing on trunks, branches and twigs under open conditions, and often being associated with other 
Hyperphyscia species (Moberg 2004). It has been found in the savannahs of Gambia by Aptroot 
(2001) and is widespread in East Africa (Swinscow & Krog 1988) and South Africa (Moberg 2004).

***Hypocenomyce anthracophila (Nyl.) P.James & Gotth.Schneid. – Sonop 903, 25.10.2001, on old 
Acacia trees, L. Zedda 5556 (M-0038789).

 This species is widespread in Europe, North America, Japan and Australia, especially in relict wood-
lands (Schneider 1979, Purvis et al. 1992, Thor & Timdal 1995). It is characterized by the brown 
to dark brown squamules, with a negative C-reaction of the upper cortex.

**Opegrapha varia Pers. – Otjiamongombe West 44 (Erichsfelde), 5.4.2001, on Acacia, L. Zedda 5449 
(M-0038655).

 This is a cosmopolitan species having wide ecological amplitude and occurring on bark and calcareous 
rock. It is rather resistant also to arid conditions (Torrente & Egea 1989).

Parmotrema austrosinense (Zahlbr.) Hale – Sonop 903, 25.10.2001, on Acacia and Burkea trees, L. 
Zedda 5602, 6228, 6243 (M-0038795, M-0039522, M-0039969). Sandveld Research Farm, 3.3.2006, 
on Acacia erioloba, M. Schultz 19107 (HBG-019509, M-0039715).

 Parmotrema austrosinense is widespread in temperate and tropical regions of the world. On the African 
continent, it is known from East Africa (Swinscow & Krog 1988, Killmann & Fischer 2005) and 
South Africa (Almborn 1988). It has been recently recorded from Namibia by Schultz et al. (2009) 
where it appears to be rather common.

*Parmotrema eciliatum (Nyl.) Hale – Sonop 903, 25.10.2001, on Acacia trees in savannah sand dune 
vegetation, L. Zedda 5610 (M-0038794).

 This is a widespread species in tropical and subtropical regions of Africa, Asia, Central and South 
America, the West Indies and Australia. It is known from East and South Africa, where it occurs in low 
montane forests at 800 −1200 m (Swinscow & Krog 1988, Doidge 1950).

**Peltula corticola Büdel & R.Sant. – Farms Narais and Duruchaus, Oanob Rivier, 13.3.2006, on base 
of old Acacia erioloba tree, M. Schultz 19189 (HBG-019580, M-0138911).

 This species has been described from Kenya (Büdel 1987) and was later reported from Santa Cruz 
Island, California by Büdel et al. (2007) who did not adopt the new combination, Phyllopeltula corti-
cola (Büdel & R. Sant.) Kalb, which was based on unpublished molecular results. Peltula corticola is 
also present in southern Yemen and Socotra (Schultz unpublished).
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*Pertusaria coccodes (Ach.) Nyl. – Sonop 903, 25.10.2001, on Acacia, L. Zedda 5562, 5605 (M-
0038797, M-0038796).

 Pertusaria coccodes is a frequent species in Europe where it grows on nutrient-rich bark of deciduous 
trees and rarely on wood and rock. It has been reported from South Africa by Doidge (1950).

*Phaeographis sp. – Sonop 903, 25.10.2001, on Acacia, L. Zedda 5573 (M-0038785). 
 The specimen is characterized by black, lirellate apothecia (0.5 − 0.8 × 0.2 mm), and dark brown, muri-

form ascospores (35 − 45 × 10 −15 µm), with 0−2 longitudinal septa and 5−7 transversal septa; apothe-
cia black.

Phaeophyscia confusa Moberg – Sonop 903, 25.10.2001, on Acacia trees, L. Zedda 5597, 5601 (M-
0038804, M-0038806). 

 This species is known from East and southern Africa and Asia. It has been recorded by Brusse (1993) 
from Namibia (surroundings of Otavi, on Acacia mellifera) and Moberg (2004) from South Africa. 
Phaeophyscia confusa appears to be a rather common inhabitant of Acacia in Namibia.

*Phaeophyscia hispidula (Ach.) Moberg – Otjiamongombe West 44 (Erichsfelde), 30.10.2001, on 
Acacia, L. Zedda 5710 (M-0039391).

 Phaeophyscia hispidula is widespread throughout the tropical and subtropical parts of the world as well 
as in warm-temperate regions (Moberg 2004). It is frequent in East Africa (Killmann & Fischer 
2005) and South Africa (Doidge 1950, Moberg 2004). It occurs on tree trunks and rock, especially 
under somewhat shaded conditions.

*Phaeophyscia orbicularis (Neck.) Moberg – Sonop 903, 25.10.2001, on Acacia, L. Zedda 5606, 5601 
(M-0038803, M-0038806).

 This is a cosmopolitan species, known from Lesotho and South Africa where it grows on tree trunks in 
open situations and on nutrient-rich substrata (Purvis et al. 1992, Moberg 2004). 

*Physcia biziana Poelt & Vězda – Sonop 903, 25.10.2001, on Burkea trees in savannah sand dune vege-
tation, L. Zedda 6242 (M-0039536).

 This species, known from East Africa, North and South America, Australia and Europe, has been re-
ported by Moberg (2004) for South Africa. It occurs on trees in open situations.

*Physcia poncinsii Hue – Otjiamongombe West 44 (Erichsfelde), 8.3.2008, on Acacia, L. Zedda 6900 
(M-0138848).

 It is common in warm-temperate to subtropical regions of the world and has been reported by Moberg 
(2004) from bark, wood and rocks in open situations in South Africa.

*Physcia undulata Moberg – Mile 46-Mutompo, 26.2.2001, on trees, L. Zedda 6228 (M-0039972).
 Physcia undulata grows on trees and rocks under open conditions at a wide altitudinal range. It is 

known from East Africa, South and Central America, Australia and southern Africa (South Africa, 
Lesotho) (Swinscow & Krog 1988, Moberg 2004).

Physciella chloantha (Ach.) Essl. – Sandveld Research Farm, 3.3.2006, on Acacia mellifera, M. Schultz 
19112 (HBG-019514, M).

 A widespread species from temperate to subtropical regions. Known from Kenya, it has been recen-
tly reported by Schultz et al. (2009) from Namibia growing on Acacia trees in the Namib Desert 
(Gobabeb, Kuiseb Rivier). 

Pyxine cocoës (Sw.) Nyl. – Sonop 903, 25.10.2001, on Acacia trees, L. Zedda 5539, 5593, 5599 (M-
0038781, M-0038801, M-0038805). – Otjiamongombe West 44 (Erichsfelde), 30.10.2001, on Acacia, 
L. Zedda 5844, 5697 (M-0038978, M-0039393, M-0039542). – Sandveld Research Farm, 3.3.2006, on 
Acacia erioloba and A. mellifera, M. Schultz 19101, 19113 (HBG-019504, HBG-019515, M-0039704, 
M-0039726). – Farms Narais and Duruchaus, M. Schultz.
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 Already known from South Africa (Doidge 1950, Moberg 2004) and Namibia (Schultz et al. 2009), 
it is a very common and widespread pantropical species occurring in Africa from sea level to moun-
tains of up to 2500 m. It is especially frequent in East Africa (Swinscow & Krog 1988) and southern 
Africa (Moberg 2004). In Namibia, it seems to be widespread in the savannah biome and rather com-
mon on Acacia.

Pyxine nubila Moberg – Sonop 903, 25.10.2001, on Acacia trees, L. Zedda 5600, 5606, 5558 (M-
0038802, M-0038803, M-0038810). Sandveld Research Farm, 2.3.2006, on Acacia erioloba, M. 
Schultz 19104 (HBG-019507, M-0039711). – Farms Narais/Duruchaus, 13.3.2006, M. Schultz 19187 
(HBG-019587, M-0138909).

 It is a subtropical species already known from Lesotho and South Africa where it grows on both trees 
and rocks (Moberg 2004). It has been recently reported from Namibia (Schultz et al. 2009), where 
it is rather frequent on Acacia.

Pyxine petricola Nyl. – Sonop 903, 25.10.2001, on Acacia and Burkea trees, L. Zedda 5557, 5609, 5571, 
6242 (M-0038800, M-0038808, M-0038809, M-0039536). Sandveld Research Farm, 2.3.2006, on 
bark of Acacia erioloba, M. Schultz 19108 (HBG-019510, M-0039717).

 A pantropical to nearly cosmopolitan species reported from tropical East Africa (Swinscow & Krog 
1988), Gambia (Aptroot 2001), Zimbabwe (Becker 2002) and South Africa (Doidge 1950, Moberg 
2004). It is mainly corticolous, but occasionally occurs on rock. It has been recently recorded from 
Namibia by Schultz et al. (2009) where it is rather common on bark of Acacia and Burkea in savan-
nah areas.

*Rinodina aff. boleana Giralt & Mayrhofer – Sonop 903, 25.10.2001, on Acacia trees, L. Zedda 5569, 
5560, 6243 (M-0038811, M-0038813, M-0039537).

 Thallus olive-green to greenish-grey, discontinuous to evanescent; apothecia lecanorine with margin 
excluded at maturity, up to 0.5 mm diam.; hymenium 60 −70 µm; hypothecium colourless; ascospo-
res of Pachysporaria-type, with ontogenesis of type B, 13−16(−20) × 6−8 µm; thallus K−, C−, P−. 
Rinodina boleana s. str. is a Mediterranean species growing on eutrophic bark of exposed shrubs and 
trees from low to middle altitudes (Giralt & Mayrhofer 1991, 1995). Our specimens differ from the 
typical R. boleana in having somewhat larger spores (Giralt & Mayrhofer 1991, 1995).

*Xanthoria candelaria (L.) Th.Fr. – Otjiamongombe West 44 (Erichsfelde), 30.10.2001, on Acacia, L. 
Zedda 5844 (M-0038978).

 This is a cosmopolitan and common species from nutrient-rich and -enriched bark, wood and rocks 
(Purvis et al. 2002). It has been reported from East Africa (Swinscow & Krog 1988) and South 
Africa by Zahlbruckner (1926) and Doidge (1950).

Discussion
Hitherto, only 190 lichen taxa growing on different substrata were known from Namibia 
(Feuerer & Zedda 2001, Feuerer 2008, Schultz et al. 2009). Altogether, 37 taxa of epi-
phytic lichens are recorded from the Namibian savannahs. Most of them (24) are reported 
from Namibia for the first time, six are also new to Southern Africa and two to Africa 
(Chaenothecopsis nana and Hypocenomyce anthracophila). A total of 23 species were found in 
Sonop, 14 in Erichsfelde, 12 in Sandveld and 3 in Mile 46 as well as in Narais and Duruchaus. 
In Mile 46, land use is particularly intense. The sites Narais and Duruchaus are characterized 
by particularly low precipitation (200 −300 mm). The greater diversity of species in Sonop 
could be related to higher average precipitation (c. 450 mm) compared with Erichsfelde and 
Sandveld (300 and 350 mm, respectively) as well as to lower man-made disturbance, since 
Sonop is a research station hosting an experimental cattle farm with rotational grazing. 
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The most frequent species are Caloplaca citrina, Candelaria concolor and Hyperphyscia adg-
lutinata all occurring in almost all examined localities. These lichens are cosmopolitan, very 
common pioneer taxa which prefer nutrient-rich, sun-exposed bark. All other species were 
found at only one or two study sites. Most recorded species (49 %) are cosmopolitan, whereas 
31 % of species have a tropical to subtropical distribution. In the remaining species, the geo-
graphical distribution is poorly known. Most species found belong to the Physciaceae (40 % 
of taxa), Parmeliaceae (20 %) or Teloschistaceae (14 %). Species of other families occurred 
much more rarely, including the Arthoniaceae, Candelariaceae, Collemataceae, Graphidaceae, 
Mycocaliciaceae, Ophioparmaceae, Pertusariaceae, Peltulaceae, and Roccellaceae. 

In comparison to the lichen mycota of two dry forests with Acacia trees of Rwanda, where 
20 and 30 lichen taxa, respectively, were recorded by Biedinger & Fischer (1996) and 
Killmann & Fischer (2005), and with 27 epiphytic lichen species reported by Aptroot 
(2001) from Gambia, lichen richness on trees in Namibia results to be relatively high. However, 
several families and genera are likely to be lacking or are underrepresented due to climatic 
reasons. For instance, genera of fruticose lichens such as Ramalina and Usnea are probably 
completely absent from the Namibian savannahs. Large foliose to subfruticose lichens be-
longing to Hypotrachyna – a rather common genus in tropical to subtropical forests –, and 
Heterodermia do not occur either. Among crustose lichens, Lecanora species and leprose li-
chen taxa (Lepraria) are lacking, and cyanolichens are represented by few species with small 
thalli (Collema occultatum and Peltula corticola). The absence or rareness of these groups of 
lichens, and the dominance of small foliose and crustose lichens can be explained by the dry 
and hot climate in Namibian savannahs. Large foliose lichens such as Parmotrema are limited 
to less disturbed sites such as the patches of older Acacia and Burkea tree vegetation in Sonop. 
Bush removal and fire are important factors decreasing lichen diversity on trees. Under open 
conditions where shrubs are lacking, mostly no lichens at all grow on trees, except for the 
occasional occurrence of only few nitrophytic and xerophytic species (Candelaria concolor, 
Caloplaca citrina, Hyperphyscia). The same pioneer species are found on young Acacia trees. 
During our field work, it was also noticed that more lichens are found on trees close to river 
beds or dams, probably due to the increased humidity.

It can be concluded that the epiphytic lichen mycota of Namibian savannahs is relatively rich 
in species, and a number of specimens has not been identified to species level so far. Taxon 
composition at species and family level reflects the semiarid climatic conditions and the inten-
sity of man-made disturbance.

Acknowledgements 
This work was carried out in the framework of the BIOTA Africa project (www.biota-africa.org), sponsored by the 
German Federal Ministry of Education and Research under promotion number 01 LC 0024A. We thank the Namibian 
Ministry of Environment and Tourism (MET), the National Botanical Research Institute of Namibia (NBRI) as well as 
landowners and communities in Namibia for granting research, collection and export permits. A special acknowledg-
ment is directed to the BIOTA coordination office at the University of Hamburg, and to all BIOTA co-workers. Ulrich 
Sukopp (Bonn) is kindly thanked for its comments on the manuscript.

References
Almborn, O. 1966. Revision of some lichen genera in Southern Africa I. – Botaniska Notiser 119: 70 –112.
Almborn, O. 1988. Lichens Africani. – Botanical Museum of the University, Lund Fasc. V (Nos. 101–125): 9 un-

numbered pp.



162 Herzogia 22 (2009)

Aptroot, A. 1990. Lichens of Madagascar: new and interesting records and species. – Cryptogamie, Bryologie et 
Lichenologie 11: 401– 408.

Aptroot, A. 1991. Lichens of Madagascar: new records and species of Parmeliaceae. – Cryptogamie, Bryologie-
Lichénologie 12: 149 –154.

Aptroot, A. 2001. Lichens from Gambia, with a new black-fruiting isidiate Caloplaca on savannah trees. – 
Cryptogamie, Mycologie 22: 265 –270.

Arup, U. 2009. The Caloplaca holocarpa group in the Nordic countries, except Iceland. – The Lichenologist 41: 
111–130.

Becker, U. 2002. Flechtenflora und Flechtenvegetation tropischer Inselberge am Beispiel Zimbabwes. − PhD thesis, 
University of Cologne, 342 p.

Biedinger, N. & Fischer, E. 1996. Epiphytic vegetation and ecology in central African forests (Rwanda, Zaire). – 
Ecotropica 2: 121–142.

Brusse, F. A. 1986. Pertusariaceae. A new species of Pertusaria. – Bothalia 16: 57–58.
Brusse, F. A. 1987a. Coronoplectrum, a new lichen genus from the Namib Desert, South West Africa/Namibia. – 

Mycotaxon 28: 131–135.
Brusse, F. A. 1987b. A new species of Gonohymenia from Etosha Pan limestone. – Bothalia 17: 35 –37.
Brusse, F. A. 1987c. A new species of Thyrea from Otavi dolomite (Damara System). – Bothalia 17: 37– 40.
Brusse, F. A. 1987d. A new yellow Acarospora (Lichenes) from the Waterberg, South West Africa/Namibia. – 

Bothalia 17: 179 –181.
Brusse, F. A. 1988. Five new species of Parmelia (Parmeliaceae, Lichenized Ascomycetes) from southern Africa, 

with new combinations and notes, and new lichen records. – Mycotaxon 31: 533 –555.
Brusse, F. A. 1989. Two new species of Parmelia (Parmeliaceae, Lichenes), further new combinations and notes, and 

additional new lichen records from southern Africa. – Mycotaxon 34: 399 – 406.
Brusse, F. A. 1993. Eight new species in the lichen genus Parmelia (Ascomycotina, Parmeliaceae) from Southern 

Africa, with notes on Southern African lichens. – Mycotaxon 49: 1–17.
Büdel, B. 1987. Zur Biologie und Systematik der Flechtengattung Heppia und Peltula im südlichen Afrika. – 

Bibliotheca Lichenologica 23: 1–105.
Büdel, B., Rauhut, A. & Schultz, M. 2007. Peltula – additional species. – In: Nash III, T. H., Gries, C. & 

Bungartz, F. (eds.) Lichen Flora of the Greater Sonoran Desert Regions, Volume III. Lichens Unlimited, Tempe 
Arizona, p. 388 –389.

Degelius, G. 1974. The lichen genus Collema with special reference to the extra-European species. – Symbolae 
Botanicae Upsaliensis 20: 1–215.

Dodge, C. W. 1971. Some lichens of tropical Africa. V. Lecanoraceae to Physciaceae. – Beihefte zur Nova Hedwigia 
38: 1–225.

Doidge, E. M. 1950. The South African fungi and lichens to the end of 1945. – Bothalia 5: 1–1094.
Egea, J. M. 1996. Catalogue of lichenized and lichenicolous fungi of Morocco. – Bocconea 6: 19 −114.
Elix, J. A., Johnston, J. & Verdon, D. 1986. Canoparmelia, Paraparmelia and Relicinopsis, three new genera in the 

Parmeliaceae (lichenized Ascomycotina). – Mycotaxon 27: 271–282.
Feuerer, T. 2008. Checklist of lichens and lichenicolous fungi of Namibia. – http://www.biologie.uni-hamburg.de/

checklists/africa/namibia_l.htm
Feuerer, T. & Zedda, L. 2001. Checklist of lichens and lichenicolous fungi of Namibia. – http://checklists.lias.net/
Giess, W. 1971. A preliminary vegetation map of South West Africa. – Dinteria 4: 1–114.
Giess, W. 1989. Einiges zu unserer Flechtenflora. − Dinteria 20: 30 –32.
Giess, W. 1998. A Preliminary Vegetation Map of South West Africa. – Dinteria 24: 5 –112.
Giralt, M. 1994. Key to the corticolous and lignicolous species of the genus Rinodina present in the Iberian Peninsula 

and Balearic Islands. − Bulletin de la Société Linnéenne de Provence 45: 317–326.
Giralt, M. & Mayrhofer, H. 1991. Rinodina boleana spec. nova, a new lichen species from north-eastern Spain. – 

Mycotaxon 40: 435 – 439.
Giralt, M. & Mayrhofer, H. 1995. Some corticolous and lignicolous species of the genus Rinodina (lichenized 

Ascomycetes, Physciaceae) lacking secondary lichen compounds and vegetative propagules in Southern Europe 
and adjacent regions. – Bibliotheca Lichenologica 57: 127–160.

Giralt, M., Nimis, P. L. & Poelt, J. 1992. Studien über den Formenkreis von Caloplaca flavorubescens in Europa. 
− Cryptogamie, Bryologie-Lichénologie 13: 261−273.

Graz, F. P. 2006. Spatial diversity of dry savanna woodlands. Assessing the spatial diversity of a dry savanna wood-
land stand in northern Namibia using neighbourhood–based measures. – Biodiversity and Conservation 15: 
1143 –1157.

Hale, M. E. 1976a. A monograph of the lichen genus Bulbothrix Hale (Parmeliaceae). – Smithsonian Contributions 
to Botany 32: 1–29.



Zedda, Schultz & Rambold: Diversity of epiphytic lichens in the savannah biome of Namibia 163 

Hale, M. E. 1976b. A monograph of the lichen genus Pseudoparmelia Lynge (Parmeliaceae). – Smithsonian 
Contributions to Botany 31: 1– 62.

Killmann, D. & Fischer, E. 2005. New records for the lichen flora of Rwanda, East Africa. – Willdenowia 35: 
193 –204.

Joubert, J. J., Steyn P. L., Britz T. J. & Wessels, D. C. J. 1982. Chemical composition of some lichen species 
occurring in the Namib Desert, South West Africa. – Dinteria 16: 33 – 43.

Lalley, J. S. & Viles, H. A. 2005. Terricolous lichens in the northern Namib Desert of Namibia: distribution and 
community composition. − Lichenologist 37: 77–91.

Marbach, B. 2000. Corticole und lignicole Arten der Flechtengattung Buellia sensu lato in den Subtropen und 
Tropen. – Bibliotheca Lichenologica 74: 1–384.

Mattick, F. 1970. Flechtenbestände der Nebelwüste und Wanderflechten der Namib. – Namib und Meer 1: 35 – 43.
Mendelsohn, J. 2006. Farming systems in Namibia. – RAISON (Research & Information Services of Namibia), 

Windhoek: 1– 80.
Mendelsohn, J., Jarvis, A., Roberts, C. & Robertson, T. 2002. Atlas of Namibia: A portrait of the land and its 

people. – Windhoek: Directorate of Environmental Affairs.
Moberg, R. 2004. Notes on foliose species of the lichen familiy Physciaceae in southern Africa. − Symbolae 

Botanicae Upsalienses 34: 257−288.
Müller, J. S. 2003. Flechten in der Nebelzone der Namib–Wüste im ozeanisch–kontinentalen Gradienten. – 

Universität Stuttgart–Hohenheim: Diplomarbeit (Degree thesis).
Okitsu, S. 2005. Factors controlling geographical distribution in savanna vegetation in Namibia. – African Study 

Monographs 30: 135 –151.
Pooprang, T., Boonpragob, K. & Elix, J. A. 1999. New species and new records in the lichen family Parmeliaceae 

(Ascomycotina) from Thailand. – Mycotaxon 71: 111–127.
Purvis, O. W., Coppins, B. J., Hawksworth, D. L., James, P. W. & Moore, D. M. (eds.). 1992. The Lichen Flora of 

Great Britain and Ireland. – London: Natural History Museum Publications & British Lichen Society. 
Schieferstein, B. 1989. Ökologische Untersuchungen an den Flechtenfeldern der Namib-Nebelwüste. − Universität 

Stuttgart–Hohenheim: Diplomarbeit (Degree thesis).
Schieferstein, B. & Loris, K. 1992. Ecological investigations on lichen fields of the Central Namib. I. Distribution 

patterns and habitat conditions. − Vegetatio 98: 113 –128.
Schinz, H. 1900. Beiträge zur Kenntnis der afrikanischen Flora. Neue Folge. − Mitteilungen aus dem Botanischen 

Museum der Universität Zürich: 1–36.
Schmiedel, U. & Jürgens, N. 2005. Biodiversity observatories. A new standardised monitoring tool for biodiversity 

studies. − Basic and Applied Dryland Research 1: 87–91.
Schneider, G. 1979. Die Flechtengattung Psora sensu Zahlbruckner. − Bibliotheca Lichenologica 13: 1–291.
Schultz, M., Ryan, B. D. & Nash III, T. H. 2004. Collema. − In: Nash III, T. H., Ryan, B. D., Diederich, P., Gries, 

C. & Bungartz, F. Lichen Flora of the Greater Sonoran Desert Region 2. Tempe, Arizona: Lichens Unlimited, 
Arizona State University.

Schultz, M., Zedda, L. & Rambold, G. 2009. New records of lichen taxa from Namibia and South Africa. − 
Bibliotheca Lichenologica 99: 315–334.

Seaward, M. R. D. 1996. Checklist of Tunisian lichens. – Bocconea 6: 115−148.
Swinscow, T. D. V. & Krog, H. 1988. Macrolichens of East africa. – London: British Museum (Natural History).
Thomas, C. M. & Bhat, R. B. 1996. New report of lichens from southern Africa. – Mycotaxon 58: 375 –385.
Thor, G. & Timdal, E. 1995. Additional lichen records from Australia. 25. A further species of Hypocenomyce in 

Australia. – Australasian Lichenological Newsletter 37: 30 –31.
Tibell, L. 1987. Australasian Caliciales. – Symbolae Botanicae Upsaliensis 27(1): 1–279.
Torrente, P. & Egea, J. M. 1989. La Familia Opegraphaceae en el Area Mediterránea de la Península Ibérica y Norte 

de Africa. − Bibliotheca Lichenologica 32: 1–282.
Vainio, E. 1900. Lichens. – In: Schinz, H. Die Pflanzenwelt Deutsch-Südwestafrikas. – Mémoires de l‘Herbier 

Boissier 20:  103–131.
Walter, H. 1986. The Namib Desert. – In: Evernari, M., Noy-Meir, I. & Goodall, D. W. Hot deserts and arid 

shrublands. Ecosystems of the World 12 B. – Amsterdam: Elsevier.
Werger, M. J. A. 1986. The Karoo and southern Kalahari. – In: Evernari, M., Noy-Meir, I. & Goodall, D. W. Hot 

deserts and arid shrublands. Ecosystems of the World 12 B. – Amsterdam: Elsevier.
Wessels, D. C. J. 1989. Lichens of the Namib Desert, South West Africa/Namibia. I. The chasmoendolithic habitat. 

– Dinteria 20: 3 –22.
Wetmore, C. 1994. The lichen genus Caloplaca in North and Central America with brown or black apothecia. – 

Mycologia 86: 813 – 838.
Wirth, V. 1995. Flechtenflora. Bestimmung und ökologische Kennzeichnung der Flechten Südwestdeutschlands und 

angrenzender Gebiete. – Stuttgart: Ulmer.



164 Herzogia 22 (2009)

Wirth, V. & Heklau, M. 2006. Zonierung der Gesteinsflechtenvegetations an den küstennahen Bergzügen der 
Namib-Wüste. − Carolinea 64: 79−96.

Wirth, V., Loris, K. & Müller, J. 2007. Lichens in the fog zone of the Central Namib and their distribution along 
an ocean-inland transect. – Bibliotheca Lichenologica 95: 555 –582.

Zahlbruckner, A. 1926. Afrikanische Flechten (Lichenes). − Englers Botanische Jahrbücher 60: 468–552.
Zedda, L. & Rambold, G. 2004. Diversity change of soil-growing lichens along a climate gradient in Southern 

Africa. − Bibliotheca Lichenologica 88: 701–714.

Manuscript accepted: 15 May 2009.

Addresses of the authors
Luciana Zedda, Rheinische Friedrich–Wilhelms–Universität, INRES, Abt. Geobotanik und 
Naturschutz, Karl-Robert–Kreiten–Straße 13, D–53115 Bonn, Germany.
E-mail: luciana.zedda@gmx.de 
Matthias Schultz, Biozentrum Klein Flottbek und Botanischer Garten der Universität Hamburg, 
Ohnhorststraße 18, D–22609 Hamburg, Germany.
E-mail: schultzm@botanik.uni–hamburg.de
Gerhard Rambold, Universität Bayreuth, Lehrstuhl für Pflanzensystematik, NWI, 
Universitätsstraße 30, D–95400 Bayreuth, Germany.
E-mail: gerhard.rambold@uni-bayreuth.de

View publication statsView publication stats

https://www.researchgate.net/publication/215870036

