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CONTRIBUTION TO THE KNOWLEDGE
OF THE LICHEN BIOTA OF BOLIVIA. 2

ADAM FLAKUS

Abstract. The paper presents new records of 57 lichenized fungi from Bolivia collected recently from lowland and montane rain
forests and from open high Andean habitats. Of the taxa, 23 species are reported for the first time from the country: Calicium salicinum
Pers., Cladonia aleuropoda Vain., C. lepidophora Ahti & Kashiw., C. macilentoides Ahti & Fleig, Coccocarpia filiformis Arv.,
Coenogonium congense C. W. Dodge, C. luteocitrinum Rivas Plata, Liicking & Umaiia, C. subdentatum (Vézda & G. Thor) Rivas
Plata, Liicking, Umafia & Chaves, C. tuckermanii Mont., Cresponea melanocheloides (Vain.) Egea & Torrente, Dichosporidium
nigrocinctum (Ehrenb.) G. Thor, Graphis chrysocarpa (Raddi) Spreng., Lobaria fendleri (Tuck. ex Mont.) Lindau, Lobariella
crenulata (Hook.f.) Yoshim., Lopezaria versicolor (Fée) Kalb & Hafellner, Malcolmiella piperis (Spreng.) Kalb & Liicking,
M. rhodopsis (Tuck.) Kalb & Liicking, Megalospora sulphurata Meyen, Ocellularia viridis Hale, Phaeographis haematites (Fée)
Muill. Arg., Porina leptalea (Durieu & Mont.) A. L. Sm., Tremolecia atrata (Ach.) Hertel and Tylophoron crassiusculum Tibell.
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INTRODUCTION

Bolivia is a large country characterized by great
biodiversity and diverse geography. About 20 dif-
ferent ecoregions are distinguished in the country
— from lowland rain forest up to high mountain
vegetation (Navarro & Maldonado 2002; Ibisch
& Meérida 2004). On the basis of studies on other
neotropical areas, we can assume that its lichen
biota is also rich and contains many interesting
species. Knowledge of the diversity and distribu-
tion of Bolivian lichens is still insufficient. All data
delivered by previous lichenological investigations
of the country up to 1998 were summarized for
the first time by Feuerer et al. (1998). Up to now,
based on a preliminary checklist of lichens and
lichenicolous fungi compiled by Feuerer (2008)
and recent papers (e.g. Flakus & Liicking 2008;
Flakus et al. 2008) about 500 species are known
from the country.

This paper is the next of a series presenting
new data on the diversity and distribution of li-
chenized fungi (excluding foliicolous species) of
Bolivia (see Flakus & Wilk 2006). The main aim
of the study is to update our knowledge of Bolivian

lichens. In this part of the series, new records of
57 species are provided, of which 23 are reported
for the first time from the country.

MATERIAL AND METHODS

The data are based on specimens collected by the au-
thor (numbers in brackets refer to the author’s collec-
tion number) in Bolivia during scientific expeditions in
2004-2006. The specimens are housed in KRAM-L and
LPB as well as in my private herbarium. Identification
of some groups of lichens (mainly Cladonia spp.) was
supported by thin-layer chromatography analysis done ac-
cording to Orange et al. (2001). Annotations on detected
secondary products are provided under species, because
the chemistry of Bolivian lichens is still poorly known. In
the text the following symbols are used: Dept. — Depart-
ment, Prov. — Province, alt. — altitude.

The localities are indicated in the species list and
on the map (Fig. 1) by numbers corresponding with
the list below:

1. DEPT. BENI. PrROV. BALLIVIAN, by Lake Copaiba
near Reyes, 14°17'56"S, 67°14'06"W, alt. 189 m, lowland
Amazon forest surrounded by savanna vegetation.
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Fig. 1. Map of Bolivia showing lichen sampling locations.

2. DEPT. BENI. PROV. BALLIVIAN, near Yucumo vil-
lage, 15°09'40"S, 67°01'55"W, alt. 254 m, lowland
Amazon forest.

3. DEPT. BENI PrROV. VACA DIEZ, Cachuela Esperanza
village, 10°32'09"S, 65°34'55"W, alt. 128 m, lowland
Amazon forest.

4. DEPT. BENI. PrROV. VACA DIEZ, Riberalta village,
Mercado Central, 10°59'49"S, 66°04'28"W, alt. 152 m,
city park.

5. DEPT. COCHABAMBA. PROV. CHAPARE, near In-
cachaca village, 17°14'09"S, 65°48'51"W, alt. 2198 m,
montane cloud forest.

6. DEPT. COCHABAMBA. PROV. CHAPARE, near In-
cachaca village, 17°14'13"S, 65°49'02"W, alt. 2294 m,
montane cloud forest.

63° 60° 57°

7. DEPT. COCHABAMBA. PROV. CHAPARE, near In-
cachaca village, 17°14'11"S, 65°49'02"W, alt. 2317 m,
Pinus plantation near montane cloud forest.

8. DEPT. COCHABAMBA. PROV. CHAPARE, near In-
cachaca village, 17°14'17"S, 65°48'54"W, alt. 2400 m,
montane cloud forest.

9. DEPT. LA PAZ. PROV. MANCO CAPAC, near Co-
pacabana village, Mt. Horca del Inca, 16°10'15"S,
69°05'05"W, alt. 3974 m, high Andean puna vegetation.
10. DEPT. LA PAZ. PROV. MURILLO, near Cumbre pass,
16°19'18"S, 68°04'42"W, alt. 4550 m, high Andean puna
vegetation.

11. DEPT. LA PAZ. PROV. MURILLO, near Cumbre pass,
16°21'59"S, 68°02'37"W, alt. 4604 m, high Andean puna
vegetation.
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12. DEPT. LA PAZ. PROV. MURILLO, near Cumbre pass,
16°2014"'S, 68°0220"W, alt. 4672 m, high Andean puna
vegetation.

13. DEPT. PANDO. PROV. MADRE DE DIOS, near Puerto
Madre de Dios village by Rio Madre de Manupare, 11°31’
37"S, 67°17'29"W, alt. 155 m, lowland Amazon forest.
14. DEPT. PANDO. PROV. MANURIPI, Bajada colony
near Chive village by Madre de Dios river, 12°24'03"S,
68°26'45"W, alt. 170 m, lowland Amazon forest.

15. DEPT. PANDO. PROV. MANURIPI, Metale colony
near Chive village by Madre de Dios river, 12°20'38"S,
68°20'40"W, alt. 170 m, lowland Amazon forest.

16. DEPT. PANDO. PrROV. MANURIPIL, Chive village,
12°23'47"S, 68°35'28"W, alt. 179 m, lowland Amazon
forest.

17. DEPT. PANDO. PrROV. MANURIPIL, Chive village,
12°23'19"S, 68°34'39"W, alt. 157 m, lowland Amazon
forest.

18. DEPT. PANDO. PROV. NICOLAS SUAREZ, near
Cobija village, 11°02'16"S, 68°45'31"W, alt. 191 m,
lowland Amazon forest.

19. DEPT. SANTA CRUZ. PrOV. CABALLERO, Siberia
region near La Palma village, 17°49'12"S, 64°40"28"W,
alt. 2582 m, montane cloud forest.

20. DEPT. SANTA CRUZ. PROV. CABALLERO, Siberia
village, 17°49'38"S, 64°45'14"W, alt. 3480 m, open area
near montane forest.

LiST OF TAXA

Calicium salicinum Pers.

The species is new to Bolivia.

SPECIMEN EXAMINED: locality 6; on hard wood
(8282).

Chrysothrix xanthina (Vain.) Kalb

This common tropical species was previously
reported from Bolivia from only three localities
(Flakus et al. 2006).

SPECIMEN EXAMINED: locality 4; on bark (7487).

Cladia aggregata (Sw.) Nyl.

According to Feuerer et al. (1998) the species
is very common in montane rain forest of Bolivia,
from where it was recorded by Herzog (1922),
Feuerer et al. (1998), Ahti (2000) and Flakus and
Wilk (2006).

SPECIMEN EXAMINED: locality 6; on soil among
bryophytes (8173).

Cladonia aleuropoda Vain.

The species is new to Bolivia.
Substances detected by TLC: fumarprotoce-
traric acid.

SPECIMEN EXAMINED: locality 10; on humus (8565).

Cladonia cf. borbonica Nyl.

The specimen represents untypical material of
the species found for the first time and discussed
by Flakus et al. (2008).

Substances detected by TLC: fumarprotoce-
traric acid.

SPECIMEN EXAMINED: locality 6; on humus among
bryophytes (8213).

Cladonia ceratophylla (Sw.) Spreng.

It appears to be rather common in montane
cloud forest of Bolivia, but so far reported from
only a few localities (Ahti 2000; Flakus et al.
2008).

Substances detected by TLC: atranorin and
fumarprotocetraric acid.

SPECIMEN EXAMINED: locality 6; on humus among
bryophytes (8212/1).

Cladonia chlorophaea (Florke ex Sommerf.)
Spreng.

This cosmopolitan species was recorded in
Bolivia by Feuerer et al. (1998), Ahti (2000) and
Flakus et al. (2008).

Substances detected by TLC: fumarprotoce-
traric acid.

SPECIMEN EXAMINED: locality 5; on humus soil
among bryophytes (7847/3).

Cladonia confusa R. Sant.

It is a widely distributed species in the Neo-
tropics (Ahti 2000) which was reported from Bo-
livia only by Feuerer et al. (1998), Ahti (2000)
and Flakus et al. (2008).
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Substances detected by TLC: perlatolic (with
satellites) and usnic acids.

SPECIMEN EXAMINED: locality 6; on humus soil
among bryophytes (8246).

Cladonia dactylota Tuck.

This distinct species, characterized generally
by production of peculiar tuberculate and cottony
soralia and the presence of psoromic acid, was pre-
viously reported from Bolivia from only a single
locality (Flakus et al. 2008).

Substances detected by TLC: psoromic and
conpsoromic acids.

SPECIMEN EXAMINED: locality 5; on soil (7847/1).

Cladonia didyma (Fée) Vain.

The species was recently reported from Bolivia
by Feuerer et al. (1998), Ahti (2000) and Flakus
et al. (2008).

Substances detected by TLC: barbatic and
thamnolic acids with didymic acid complex (first
chemotype), or thamnolic acid with didymic acid
complex (second chemotype).

SPECIMENS EXAMINED: locality 6; on rotting bark
and humus soil (8185, 8245, 8294).
Cladonia lepidophora Ahti & Kashiw.

The species is new to Bolivia.
Substances detected by TLC: squamatic and
usnic acids.

SPECIMEN EXAMINED: locality 10; on terricolous
bryophytes and humus soil (8570).
Cladonia macilentoides Ahti & Fleig

The species is new to Bolivia.
Substances detected by TLC: thamnolic acid.

SPECIMEN EXAMINED: locality 6; on humus among
bryophytes (8215).
Cladonia pyxidata (L.) Hoffm.

The species has not been reported from Bolivia
recently. According to Feuerer (2008) its only lo-
calities were published by Rusby (1896).

Substances detected by TLC: fumarprotoce-
traric acid.

SPECIMENS EXAMINED: localities 10 and 12; on ter-
ricolous bryophytes and humus soil (5777, 8569).

Cladonia rappii A. Evans

It was recently reported from Bolivia by
Feuerer et al. (1998), Ahti (2000) and Flakus et
al. (2008).

Substances detected by TLC: fumarprotoce-
traric acid.

SPECIMENS EXAMINED: locality 6; on humus and
rotting bark (8191, 8242).

Cladonia subsquamosa Kremp.

The species is known so far from only three
localities in Bolivia (Ahti 2000; Flakus et al.
2008).

Substances detected by TLC: fumarprotoce-
traric acid.

SPECIMEN EXAMINED: locality 8; on rotting bark
(7874).
Coccocarpia erythroxyli (Spreng.) Swinscow

& Krog

It was recorded from Bolivia previously by
Feuerer and Sipman (2005).

SPECIMEN EXAMINED: locality 7; on bark of Pinus
sp. (8317).
Coccocarpia filiformis Arv.

The species is new to Bolivia.

SPECIMENS EXAMINED: locality 7; on bark of Pinus
sp. (8333, 8335).
Coccocarpia palmicola (Spreng.) Arv.

& D. J. Galloway

This very common species (Liicking et al.
2007) has been reported from Bolivia from only
a single locality (Feuerer & Sipman 2005).

SPECIMEN EXAMINED: locality 7; on bark of Pinus
sp. (8316).
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Coenogonium congense C. W. Dodge
The species is new to Bolivia.

SPECIMEN EXAMINED: locality 18; on bark (6435).

Coenogonium cf. linkii Ehrenb.

This pantropical species (Rivas Plata ef al.
2006) has not been reported from Bolivia for
about 80 years (see, e.g., Herzog 1922; Feuerer
2008).

SPECIMENS EXAMINED: localities 1 and 14; on bark
(3672, 6089).

Coenogonium luteocitrinum Rivas Plata, Liicking
& Umafia

The species is new to Bolivia.

SPECIMENS EXAMINED: locality 7; on bark (8302,
8358).
Coenogonium subdentatum (Vézda & G. Thor)
Rivas Plata, Liicking, Umafia & Chaves

The species is new to Bolivia.

SPECIMEN EXAMINED: locality 16; on bark (5874).

Coenogonium tuckermanii Mont.

The species is new to Bolivia.

SPECIMEN EXAMINED: locality 8; on bark (7893).
Cresponea melanocheloides (Vain.) Egea
& Torrente

The species is new to Bolivia.

SPECIMEN EXAMINED: locality 16; on bark (5826).

Cryptothecia rubrocincta (Ehrenb.) G. Thor

This species appears to be rather common
in montane rain forests of Bolivia (Flakus un-
publ.), but so far it has been reported from only
a few localities (Thor 1991; Flakus & Wilk
2006).

SPECIMENS EXAMINED: locality 6; on bark and cor-
ticolous bryophytes (8201, 8278).

Cystocoleus ebeneus (Dillwyn) Thwaites

This species was reported from Bolivia
from only a single locality by Flakus and Wilk
(20006).

SPECIMENS EXAMINED: localities 11 and 12; on ter-
ricolous bryophytes (5721, 5765, 5771, 5773).

Dichosporidium nigrocinctum (Ehrenb.)
G. Thor

The species is new to Bolivia.

SPECIMENS EXAMINED: localities 13, 14 and 16; on
bark (5816, 5823, 5828, 6090, 6701).

Dictyonema glabratum (Spreng.) D. Hawksw.

This species appears to be common from mon-
tane rain forest up to open high Andean vegeta-
tion (see, e.g., Parmasto 1978; Feuerer et al. 1998;
Flakus & Wilk 2006; Feuerer 2008).

SPECIMENS EXAMINED: localities 6, 8, 9 and 10;
on bark, soil and corticolous or saxicolous bryophytes
(7891, 8217, 8578, 8633).

Dictyonema sericeum (Sw.) Berk.

Both of the following forms were found in the
examined material: f. sericeum (specimen 7900)
and f. schenckianum (Miill. Arg.) Parm. (specimen
8233) The second one is easily distinguished
from the typical form of the species by its crus-
tose thallus, which is often fertile (see Chaves
et al. 2004). The species was reported from Bo-
livia for the first time by Parmasto (1978).

SPECIMENS EXAMINED: localities 6 and 8; on bark
and corticolous bryophytes (7900, 8§233).
Diorygma epiglaucum (Miill. Arg.) Kalb, Staiger
& Elix

This species was recently reported from Bo-
livia by Kalb et al. (2004).

SPECIMEN EXAMINED: locality 17; on bark (6372).

Dyplolabia afzelii (Ach.) A. Massal.

This common tropical species has been
recorded from Bolivia by Kalb and Staiger
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(2000), Staiger (2002), and Flakus and Wilk
(2008).

SPECIMENS EXAMINED: localities 14 and 15; on bark
(6092/2, 6108, 6113, 6115, 6129, 6137/1, 6140, 6144,
6151, 6162, 6169/1).

Graphis chrysocarpa (Raddi) Spreng.

The species is new to Bolivia.

SPECIMENS EXAMINED: localities 16 and 17,
on bark (5846, 6373).
Leprocaulon arbuscula (Nyl.) Nyl.

It was previously reported from only one lo-
cality in Bolivia (Flakus & Wilk 2006).

SPECIMEN EXAMINED: locality 8; on rotting bark
(7885).

Leprocaulon gracilescens (Nyl.) 1. M. Lamb
& A. Ward

This species was recorded in Bolivia only by
Flakus and Wilk (2006).

SPECIMEN EXAMINED: locality 9; on soil among
bryophytes (8661).
Lobaria fendleri (Tuck. ex Mont.) Lindau

The species is new to Bolivia.

SPECIMEN EXAMINED: locality 6; on bark (8262).

Lobariella crenulata (Hook.f.) Yoshim.
The species is new to Bolivia.

SPECIMEN EXAMINED: locality 7; on bark (8319).

Lopezaria versicolor (Fée) Kalb & Hafellner
The species is new to Bolivia.

SPECIMEN EXAMINED: locality 7; on bark (8357).

Malcolmiella piperis (Spreng.) Kalb & Liicking
The species is new to Bolivia.

SPECIMENS EXAMINED: localities 2 and 14; on bark
(6087, 7716).

Malcolmiella rhodopsis (Tuck.) Kalb & Liicking
The species is new to Bolivia.
SPECIMENS EXAMINED: localities 2 and 14; on bark

(6087/1, 7721, 7722).

Megalospora sulphurata Meyen
subsp. sulphurata

The species is new to Bolivia.

SPECIMENS EXAMINED: locality 19; on bark (4650,
4556, 4779).
Megalospora tuberculosa (Fée) Sipman

The species was reported from Bolivia by
Sipman (1983) and Feuerer ef al. (1998).

SPECIMENS EXAMINED: localities 6 and 19; on bark
(4564, 4631, 8163).
Normandina pulchella (Borrer) Nyl.

It is known from a few localities in Bolivia
(e.g., Feuerer ef al. 1998; Flakus & Wilk 2006).

SPECIMENS EXAMINED: locality 5; on corticolous and
terricolous bryophytes, and moribund thallus of lichens
(7810, 7840, 7851).

Ocellularia viridis Hale

The species is new to Bolivia.

SPECIMEN EXAMINED: locality 15; on bark (6118).

Phaeographis haematites (Fée) Mill. Arg.
The species is new to Bolivia.

SPECIMEN EXAMINED: locality 15; on bark (6164).

Phaeographopsis neotropica Kalb

This recently described species is character-
ized by small ascospores and the production of
norstictic acid as a major lichen substance (Kalb
2004). The presented record is the second locality
in South America and Bolivia (Flakus & Wilk
20006).

Substances detected by TLC: norstictic acid
(major).
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SPECIMENS EXAMINED: locality 16; on bark (5817,
5845).

Phyllobaeis imbricata (Hook.) Kalb & Gierl

It is considered a rather common species in
Bolivia, especially in montane rain forests, but
reported only from several documented localities
(e.g., Herzog 1922; Flakus & Wilk 2006; Feuerer
2008).

SPECIMENS EXAMINED: localities 6 and 8; on soil
and small stones (7899, 8165).

Placynthiella icmalea (Ach.) Coppins
& P. James

This is the second record from Bolivia. The
previous ones were reported by Flakus and Wilk
(2006). The species is probably frequent in the
montane part of the area and most likely under-
collected.

SPECIMEN EXAMINED: locality 6; on moribund bryo-
phytes (8294/1).

Placynthiella uliginosa (Schrad.) Coppins
& P. James

It was previously reported from only one lo-
cality (Flakus & Wilk 2006).

SPECIMEN EXAMINED: locality 10; on plant debris
and moribund bryophytes (8578/1).

Porina leptalea (Durieu & Mont.) A. L. Sm.

The species is new to Bolivia. It has rarely been
reported from South America and neighboring is-
lands (McCarthy 1993; Aptroot 2002; McCarthy &
Palice 2003). Despite its antitropical distribution
(McCarthy 1998), the species is probably more
common in mountain areas but overlooked.

SPECIMEN EXAMINED: locality 11; on schist
(5801/1).
Porina mastoidea (Ach.) Miill. Arg.

According to McCarthy (2008) the species was
reported from Bolivia only as Verrucaria mas-
toidea (Ach.) Nyl., by Nylander (1859).

SPECIMENS EXAMINED: locality 3; on siliceous rock
(7524, 7543).

Ramalina celastri (Spreng.) Krog & Swinsc.

It was recently reported from Bolivia by
Feuerer and Sipman (2005).

SPECIMENS EXAMINED: localities 6 and 20; on twigs
of shrub and bark of tree (4506, 8259/1).

Tephromela atra (Huds.) Hafellner

The present records of the species are most
likely the only modern ones originating from Bo-
livia (see Feuerer 2008).

SPECIMENS EXAMINED: localities 10 and 12; on
schist (5709, 8574).

Thamnolia papelillo R. Sant.

Both known varieties (see Santesson 2004), var.
papelillo and var. subsolida (Sato) R. Sant., were
found during this study. Previously the species was
recorded in Bolivia by Santesson (2004).

Substances detected by TLC: thamnolic acid
(var. papelillo; 5770, 5782) and baecomycetic acid
(var. subsolida; 5782/1).

SPECIMENS EXAMINED: locality 11; on soil (5770,
5782, 5782/1).

Thamnolia vermicularis (Sw.) Schaer.
var. vermicularis

The montane species appears to be common
in open high Andean areas of Bolivia (see, e.g.,
Feuerer 2008; Flakus unpubl.).

Substances detected by TLC: thamnolic acid.
SPECIMENS EXAMINED: locality 10; on soil among
bryophytes (8563, 8572).
Trapeliopsis flexuosa (Fr.) Coppins & P. James

This is the second published locality of the
species in Bolivia (Flakus & Wilk 2006).

SPECIMENS EXAMINED: locality 6; on hard wood
(8211, 8279, 8287).
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Tremolecia atrata (Ach.) Hertel

The species is new to Bolivia.

SPECIMEN EXAMINED: locality 10; on siliceous rock
(8553).

Tylophoron crassiusculum Tibell
The species is new to Bolivia.

SPECIMEN EXAMINED: locality 8; on bark (8373).
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