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INTRODUCTION

The genus Xanthoparmelia (Vain.) Hale (Parmeli-
aceae) is the largest genus of foliose lichens with 
over 800 accepted species worldwide (Blanco et 
al., 2004). Most species are distributed in the 
Southern Hemisphere and confined to sub-
tropical areas, and only 34 species are known 
in Europe (Hale, 1990; Giordani et al., 2002; 
Hawksworth et al., 2008; 2011; Kanigowski et 
al., 2016).

So far six species have been reported in Belarus, 
namely Xanthoparmelia conspersa (Ehrh. ex 
Ach.) Hale, X. loxodes (Nyl.) O. Blanco et al., X. 
pulla (Ach.) O. Blanco et al., X. pokornyi (Körb.) 
O. Blanco et al., X. stenophylla (Ach.) Ahti & D. 
Hawksw. and X. verruculifera (Nyl.) O. Blanco 
et al. (Kreyer, 1913; Bachmann & Bachmann, 
1920; Golubkov, 1992; Golubkov & Yesis, 1997; 
Hawksworth et al., 2008). However, the chemi-
cal variation of the Xanthoparmelia species was 
neglected in most of these papers as thin layer 
chromatography (TLC) has not been applied, 
although chemical traits play the most impor-
tant role during species identification (Culber-
son et al., 1977; Esslinger, 1977; Hale, 1990; 
Szczepańska & Kossowska, 2014). Recently, 
some lichen genera were revised in Belarus with 
the aid of TLC (Bely et al., 2014; Tsurykau & 
Golubkov, 2015; Tsurykau et al., 2015; 2016) 
revealing 12 species new to the country and 

re-estimating distribution of lichens which are 
red-listed and protected by law in Belarus. In 
this paper we present the results of the revision 
of the lichen genus Xanthoparmelia in Belarus.

MATERIAL AND METHODS

This study is based on material in GSU, MSK, 
MSKH, MSKU and LE herbaria (Thiers, [con-
tinuously updated]). Morphological traits were 
studied under a stereomicroscope, Nikon SMZ-
745, and secondary lichen compounds were 
studied by means of thin layer chromatography 
in solvent system C according to the methods 
of Orange et al. (2001). When more than one 
species was present in a packet, each taxon 
was counted as a separate specimen. Duplicates 
were counted as one specimen.

RESULTS

Two hundred six samples collected in Belarus 
in 1905–2017 were studied and six species 
were recorded in the examined material, namely 
Xanthoparmelia angustiphylla (Gyeln.) Hale, X. 
conspersa, X. delisei (Duby) O. Blanco et al., X. 
loxodes, X. pulla and X. verruculifera, of which 
X. angustiphylla and X. delisei are new to the 
country.
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No samples of Xanthoparmelia pokornyi and X. 
stenophylla were identified in the Belarusian 
material. The single report of Xanthoparmelia 
pokornyi by Hawksworth et al. (2008) is er-
roneous (Ahti, pers. comm.), and therefore the 
species should be excluded from the Belarusian 
list of lichens. Xanthoparmelia stenophylla was 
firstly reported by Golubkov (1992) as Parmelia 
taractica Kremp., and later as Xanthoparmelia 
molliuscula (Ach.) Hale (Golubkov, 1996). Re-
cently, the species was additionally reported 
for Berezinsky Biosphere Reserve by Bely & 
Golubkov (2012) as X. somloënsis (Gyeln.) 
Hale. All these samples contained stictic acid 
complex and norstictic acid, and belonged to 
X. angustiphylla. The report of X. stenophylla 
by Yatsyna (2009) cannot be accepted here as 
it was not accompanied by chemical and distri-
butional data, and we did not get access to this 
sample in KW.

THE SPECIES

Xanthoparmelia angustiphylla (Gyeln.) Hale, 
Mycotaxon 33: 401 (1988).

Morphology. The species is characterized by 
adnate rosette thallus up to 5 cm in diameter. 
Lobes elongate, slightly overlapping, up to 2 
mm wide. Upper surface yellowish green, matt 
or shiny. Lower surface black at least in central 
parts, bearing simple rhizines. Soralia and isidia 
absent. Apothecia found in one specimen up to 
6 mm in diameter.

Chemistry. Usnic acid in the cortex; constictic, 
cryptostictic, norstictic and stictic acids in the 
medulla.

Habitat. Xanthoparmelia angustiphylla inhabits 
siliceous stones in well-lit situations.

Distribution in Belarus and neighbouring 
countries. New to Belarus. Xanthoparmelia an-
gustiphylla is a rare species (Fig. 1A), recorded 
in four localities in Grodno and Minsk regions. 
Among the neighboring countries, the species 
was reported only from Poland (Kanigowski et 
al., 2016).

Notes. Twenty-one Xanthoparmelia species with 
yellowish thalli, i.e. containing usnic acid, are 
known in Europe (Giordani et al., 2002; Pérez-
Vargas et al., 2007; Hawksworth et al., 2008; 
2011; Kanigowski et al., 2016). Of these, six 
species have the same medullary chemistry as 

X. angustiphylla (see Hale, 1990; Crespo et al., 
2001), but those taxa differ in thallus morphol-
ogy, having either isidia or soralia; only X. cum-
berlandia (Gyeln.) Hale and X. vicentii A. Crespo 
et al. are also without any vegatative propagules, 
but these species differ in having pale brown to 
brown lower surface and branched and tufted 
at the apices, not simple rhizines, respectively 
(Crespo et al., 2001; Giordani et al., 2002; Kan-
igowski et al., 2016).

In Belarus, only one herbarium sample was 
mislabelled as X. conspersa while the others 
were incorrectly identified as X. somloënsis and 
X. stenophylla (Golubkov, 1992; Bely & Golub-
kov, 2012).

Number of specimens examined – 4.
Material examined. Grodno region, Grodno district, 
close to Kvasovka village, 53°30’N, 23°59’E, on stone, 
01.07.2004, Rogovsky (MSK-L); Shchuchin district, 
close to Sviridy village, 53°41’N, 24°50’E, on stone, 
02.06.1999, V. Golubkov (MSK-L); Minsk region, Bo-
risov district, close to Selets village, 54°36’N, 28°37’E, 
on stone, 27.05.2008, P. Bely (MSKH); Miadzel district, 

Fig. 1. Distribution of Xanthoparmelia an-
gustiphylla (A), X. conspersa (B), X. delisei (C), 
X. loxodes (D), X. pulla (E) and X. verruculifera 
(F) in Belarus.
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close to Naroch lake, on stone, 23.07.1946, N. O. 
Tsetterman (MSKU).

Xanthoparmelia conspersa (Ehrh. ex Ach.) Hale, 
Phytologia 28 (5): 485 (1974).

Morphology. Thallus adnate, up to 15 cm in di-
ameter. Lobes elongate, often overlapping, up to 
2 mm wide. Upper surface yellowish green, dark 
in central parts smooth or shiny. Lower surface 
black, pale brown to brown at the lobe margins, 
shiny, with simple rhizines. Soralia absent. 
Isidia laminal, cylindrical, simple to coralloid. 
Pycnidia common, immersed. Apothecia rare, 
up to 1 cm in diameter

Chemistry. Usnic acid in the cortex; constictic, 
cryptostictic, norstictic and stictic acids in the 
medulla.

Habitat. In Belarus Xanthoparmelia conspersa 
has been found on siliceous stones (granite, 
gneiss etc.) mainly in open localities, rarely in 
Scots pine and silver birch forests. One sample 
was collected from plant debris.

Distribution in Belarus and neighbouring coun-
tries. Xanthoparmelia conspersa is the most 
widely distributed and commonest species in 
the country (36.4 % of the studied specimens) 
being known from all regions of Belarus. As 
most saxicolous lichens in Belarus (Golubkov, 
1992; 1996), the species is most frequent in the 
northwestern part of the country (Fig. 1B). We 
associate this with the concentration of boulder 
material of glacial origin that entered the study 
area during the Pleistocene together with the 
Scandinavian glaciers (Makhnach, 2004). The 
last glacier did not reach southern Belarus (ter-
ritories of the Belarusian Polesie) and therefore 
lack of suitable substrata is considered to be the 
main limiting factor in distribution of saxicolous 
lichens on those areas.

Xanthoparmelia conspersa was reported from all 
neighbouring Belarus countries (Kondratyuk et 
al., 2010; Urbanavichus, 2010; Āboliņa et al., 
2015; Kanigowski et al., 2016; Motiejūnaitė, 
2017).

Notes. The species is chemically identical to X. 
angustiphylla but differs by forming isidia (Table 
1). Nevertheless, some juvenile thalli of X. con-
spersa can be confused with the former species 
(see also Kanigowski et al., 2016). In Europe, 
only two other Xanthoparmelia species have 
the same medullary chemistry and form isidia, 

namely X. isidiovagans O. Blanco et al. and X. 
plittii (Gyeln.) Hale. Of these, the former has 
vagrant life habit while the latter differs by pale 
lower surface (Hale, 1990; Blanco et al., 2005).

Number of specimens examined – 75.
Selected material examined. Brest region, Kamenets 
district, Belovezhskaja Puscha National Park, 0.3 
km SE Kamenjuki village, 52°33’N, 23°47’E, sandy 
wasteland with Corynephorus canescens, on granite 
stone, 08.06.1983, V. Golubkov (MSK-L); Gomel re-
gion, Mozyr district, close to Strelsk village, 51°57’N, 
29°24’E, on “Stone oxen” boulder, 19.08.1977, V. Gol-
ubkov (MSKU 1073); Grodno region, Grodno district, 
8th forth of the Grodno fortress, 2 km SE of the city 
of Grodno, close to Gibulichi village, 53°36’N, 23°51’E, 
on granite stone, 29.10.2007, V. Golubkov (MSK-L); 
Minsk region, Logoisk district, 2 km SE of Pleschenitsy 
village, 54°24’N, 27°51’E, on boulder, 19.06.1956, N. 
V. Gorbach (MSK-L 7517); Mogilev region, Osipovichi 
district, close to Britsalovichi village, 53°22’N, 28°49’E, 
on stone, 21.05.2004, A. Yatsyna (MSKU); Vitebsk 
region, Dokshitsy district, 0.5 km SW of Budilovka vil-
lage, 54°47’N, 27°58’E, on granite stone, 16.09.2015, 
P. Bely (MSKH).

Xanthoparmelia delisei (Duby) O. Blanco, A. Cre-
spo, Elix, D. Hawksw. & Lumbsch, Taxon 
53 (4): 967 (2004).

Morphology. Thallus rosette, adnate, up to 7 cm 
in diameter. Lobes elongate, up to 3 mm wide. 
Upper surface yellowish brown to dark brown, 
rarely covered by pruina, smooth. Lower surface 
black, pale brown to brown at the lobe margins, 
with simple rhizines. Soralia and isidia absent. 
Pycnidia common, immersed. Apothecia rare, 
sessile to stipitate, up to 2 cm in diameter.

Chemistry. Glomellic, glomelliferic, perlatolic 
and occasionally gyrophoric acid (3 samples, or 
8.3%) in the medulla; atranorin in the cortex (7 
samples, or 19.4%).

Habitat. Xanthoparmelia delisei usually grows in 
dry, open and well-lit places on siliceous erratic 
boulders and stones on the roadsides, fields, 
meadows, and rarely at the Scots pine (Pinus 
sylvestris L.) and pedunculate oak (Quercus 
robur L.) forest edges.

Distribution in Belarus and neighbouring coun-
tries. New to Belarus. Xanthoparmelia delisei 
is a widespread lichen species in northwestern 
Belarus. Recent revision sufficiently extended 
the knowledge about ecology and distribution 
of this species in Poland (Szczepańska & Kos-
sowska, 2014) where it had been previously 
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considered an extremely rare species. Regard-
ing other neighbouring countries, X. delisei is 
known only from Russia (Urbanavichus, 2010), 
but it is expected to be found in Lithuania and 
Latvia as it has been collected close to the state 
borders (Fig. 1C).

Notes. Lichens with brown thalli and upper 
cortex stained by HNO3 to blue-green are cur-
rently included to Xanthoparmelia pulla group, 
which comprises 13 species occurring in Europe 
(Hawksworth et al., 2008). Of these, only X. del-
isei, X. loxodella (Essl.) O. Blanco et al. and X. 

Table 1. Chemical and morphological traits of the Xanthoparmelia species in Belarus and neigh-
bouring countries: Latvia (Āboliņa et al., 2015), Lithuania (Motiejūnaitė, 2017), Poland (Szczepańska 
& Kossowska, 2014; Kanigowski et al., 2016), Russia1 (Urbanavicius, 2010) and Ukraine2 (Kon-
dratyuk et al. 1998)

Species Life 
habit

Major medullary sec-
ondary metabolites

Morphological diagnostic characters Distribution

isidia soredia upper 
surface

lower 
surface

X. angustiphylla 
(Gyeln.) Hale

adnate norstictic and stictic 
acids

absent absent yellowish 
green

black Belarus, Poland

X. camtschadalis 
(Ach.) Hale

vagrant salazinic and con-
salazinic acids

absent absent yellowish 
green

pale 
brown 
to 
brown

Russia

X. conspersa (Ehrh. ex 
Ach.) Hale

adnate norstictic and stictic 
acids

present absent yellowish 
green

black Belarus, Latvia, Lithu-
ania, Poland, Russia, 
Ukraine

Xanthoparmelia 
aff. cumberlandia 
(Gyeln.) Hale

adnate norstictic and stictic 
acids

absent absent yellowish 
green

pale 
brown 
to 
brown

Poland

X. delisei (Duby) O. 
Blanco et al.

adnate glomelliferic and glo-
mellic acids

absent absent brown black Belarus, Poland

X. loxodes (Nyl.) O. 
Blanco et al.

adnate glomelliferic and glo-
mellic acids

present absent brown black Belarus, Latvia, Lithu-
ania, Poland

X. mougeotii (Schaer. 
ex D. Dietr.) Hale

adnate norstictic and stictic 
acids

absent present yellowish 
green

black Lithuania, Latvia, 
Poland

X. plittii (Gyeln.) 
Hale

adnate norstictic and stictic 
acids

present absent yellowish 
green

pale 
brown 
to 
brown

Lithuania, Poland

X. protomatrae 
(Gyeln.) Hale

adnate fumarprotocetraric 
acid

absent absent yellowish 
green

pale 
brown 
to 
brown

Ukraine

X. pulla (Ach.) O. 
Blanco et al.

adnate divaricatic acid absent absent brown black Belarus, Latvia, Lithu-
ania, Poland, Russia, 
Ukraine

X. stenophylla (Ach.) 
Ahti & D. Hawk-
sw.

adnate salazinic and con-
salazinic acids

absent absent yellowish 
green

pale 
brown 
to 
brown

Lithuania, Latvia, Po-
land, Russia, Ukraine

X. tinctina (Maheu 
& A. Gillet) Hale

adnate salazinic, consalazinic 
and norstictic acids

present absent yellowish 
green

black Latvia, Ukraine

X. verruculifera (Nyl.) 
O. Blanco et al.

adnate divaricatic acid present absent brown black Belarus, Latvia, Lithu-
ania, Poland, Russia, 
Ukraine

1Central part of European Russia (Ec) according to Urbanavicius (2010)
2Central European broad-leaved forest province (A) of Ukraine according to Kondratyuk et al. (1998)
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loxodes contain glomellic and glomelliferic acids 
while the other species differ in the content of 
secondary metabolites in thalli. Xanthoparmelia 
loxodella and X. loxodes clearly differ from X. 
delisei by forming isidia. Furthermore, X. lox-
odella produces additionally loxodellic rather 
than perlatolic acid.

In Belarus, all specimens of X. delisei were 
originally identified as X. pulla. Although the 
latter species can be sometimes recognized by 
its darker thallus and narrower lobes (Esslinger, 
1977; Elix & Thell, 2011), these features are eco-
logically variable and therefore TLC is strongly 
recommended to distinguish both species.

Number of specimens examined – 36.
Selected material examined. Brest region, Kamenets 
district, Belovezhskaja Puscha National Park, 0.3 
km SE Kamenjuki village, 52°33’N, 23°47’E, sandy 
wasteland with Corynephorus canescens, on granite 
stone, 08.06.1983, V. Golubkov (MSK-L); Gomel re-
gion, Mozyr district, close to Strelsk village, 51°57’N, 
29°24’E, on “Stone oxen” boulder, 19.08.1977, V. Gol-
ubkov (MSKU 1073); Grodno region, Grodno district, 
the city of Grodno, Southern micro-district, 53°36’N, 
23°49’E, on granite stone, 27.06.1997, V. Golubkov 
(MSK-L); Minsk region, Krupki district, 1 km SW of 
Lutyje village, 54°28’N, 29°16’E, on granite stone, 
15.09.1995, V. Golubkov (MSK-L); Mogilev region, 
Osipovichi district, close to Sloboda village, 53°25’N, 
28°57’E, on stone, 21.05.2004, A. Yatsyna (MSKU 
776, 777, 783); Vitebsk region, Ushachi district, 1 km 
W Krasnoje village, Berezovskoje lake area, 55°13’N, 
28°59’E, on granite stone, 09.06.1990, V. Golubkov 
(MSK-L).

Xanthoparmelia loXodes (Nyl.) O. Blanco, A. Cre-
spo, Elix, D. Hawksw. & Lumbsch, Taxon 
53 (4): 968 (2004).

Morphology. Thallus rosette, adnate, up to 8.5 
cm in diameter. Lobes elongate, often overlap-
ping, up to 3 mm wide. Upper surface yellowish 
brown to dark brown, smooth. Lower surface 
black, brown at the lobe margins, with simple 
rhizines. Soralia absent. Isidia laminal, globose, 
distinctly pustular eroding white medulla, 
clustered, up to 0.5 mm in diameter. Pycnidia 
rare, immersed. Apothecia rare, up to 3 mm in 
diameter.

Chemistry. Glomellic, glomelliferic, perlatolic 
and occasionally gyrophoric acid (3 samples, or 
10.7%) in the medulla; atranorin in the cortex 
(6 samples, or 21.4%).

Habitat. Xanthoparmelia loxodes grows on sili-
ceous glacier stones in well-lit open localities, 

rarely at forest edges. Single specimen was col-
lected from wood on roof.

Distribution in Belarus and neighbouring coun-
tries. Xanthoparmelia loxodes is widespread 
in northwestern Belarus. It is currently con-
sidered as data deficient (DD) species in the 
recent edition of the Red Data Book of Belarus 
(Kachanovsky, 2015). Our revision has shown 
that most samples of this species were previ-
ously erroneously identified as X. verruculifera. 
In our opinion, this species should be excluded 
from the list of protected lichen species due to 
its frequency and distribution. Xanthoparme-
lia loxodes is known from all adjacent regions 
(Kondratyuk et al., 2010; Urbanavichus, 2010; 
Szczepańska & Kossowska, 2014; Āboliņa et al., 
2015; Motiejūnaitė, 2017).

Notes. In Belarus, the species can easily be 
confused with X. verruculifera, another isidioid 
member of X. pulla group. Both species can be 
separated by TLC as the latter contains divari-
catic and stenosporic acids as major second-
ary metabolites. Although X. verruculifera has 
darker thalli, thinner lobes and smaller isidia 
(Elix & Thell, 2011; Szczepańska & Kossowska, 
2014), the chemistry is the most important trait.

Number of specimens examined – 28.
Selected material examined. Brest region, Kamenets 
district, Belovezhskaja Puscha National Park, 0.3 km 
SE Kamenjuki village, 52°33’N, 23°47’E, sandy waste-
land with Corynephorus canescens, on granite stone, 
08.06.1983, V. Golubkov (MSK-L); Gomel region, 
Lelchitsy district, Pripyatsky National Park, Mlynok 
forest, 51°56’N, 27°56’E, on granite stone, 01.06.1974, 
O. P. Shakhrai (GSU); Grodno region, Smorgon dis-
trict, 1.5 km N of Balobany village, 54°16’N, 26°16’E, 
on granite stone, 16.06.1989, V. Golubkov (MSK-L); 
Minsk region, Volozhin district, close to Zabrezie vil-
lage, 54°11’N, 26°27’E, on granite stone, 18.10.1988, 
V. Golubkov (MSK-L); Vitebsk region, Dokshitsy dis-
trict, 0.5 km SW of Budilovka village, 54°47’N, 27°58’E, 
on granite stone, 16.09.2015, P. Bely (MSKH).

Xanthoparmelia pulla (Ach.) O. Blanco, A. Cre-
spo, Elix, D. Hawksw. & Lumbsch, Taxon 
53 (4): 970 (2004).

Morphology. Thallus rosette, closely adnate, up 
to 6 cm in diameter. Lobes mainly flat, up to 3 
mm wide. Upper surface brown to dark brown, 
rugose, rarely pruinose, dull. Lower surface 
black with simple rhizines. Soralia and isidia 
absent. Pycnidia common, immersed. Apothecia 
common, sessile to shortly stipitate, up to 8 mm 
in diameter.
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Chemistry. Stenosporic, divaricatic, perlatolic 
and gyrophoric acids in the medulla (all studied 
material); occasionally atranorin in the cortex (4 
samples, 26.5%).

Habitat. Xanthoparmelia pulla inhabits acidic 
stones in well-lit localities. One sample was col-
lected at the Scots pine forest edge.

Distribution in Belarus and neighbouring coun-
tries. Xanthoparmelia pulla is the least common 
species within X. pulla group in Belarus. Most 
samples were re-identified during this revision 
and belonged to X. delisei. Currently, X. pulla 
is known mainly from 1946–1990, and only two 
samples were collected during last two decades. 
The species is extremely rare in Poland being 
confirmed from two localities only (Szczepańska 
& Kossowska, 2014). Xanthoparmelia pulla is 
also known from other neighbouring countries 
(Kondratyuk et al., 2010; Urbanavichus, 2010; 
Āboliņa et al., 2015; Motiejūnaitė, 2017), but 
its true distribution is unclear as no revisions 
of herbarium material were done (Moisejevs, 
pers. comm.).

Notes. Currently, Xanthoparmelia pulla group 
includes 13 species occurring in Europe (Hawk-
sworth et al., 2008). Of these, five species have 
similar medullary chemistry to X. pulla, but 
those taxa differ in thallus morphology by hav-
ing pale brown lower surface of thallus or by 
forming isidia (Giordani et al., 2003; Amo de Paz 
et al., 2012). Xanthoparmelia perrugata is the 
most similar species to X. pulla, but it contains 
divaricatic acid as major chemical compound, 
while X. pulla produces stenosporic acid as 
major metabolite. Previously, both species were 
treated as two chemical races of X. pulla s. lat. 
(e.g. Coppins et al., 2002).

In Belarus, X. delisei is the most similar species 
to X. pulla. Despite minor morphological differ-
ences (see Notes under X. delisei), the proper 
identification requires TLC.

Number of specimens examined – 15.
Selected material examined. Brest region, Kamenets 
district, Belovezhskaja Puscha National Park, 0.3 km 
SE Kamenjuki village, 52°33’N, 23°47’E, sandy waste-
land with Corynephorus canescens, on granite stone, 
08.06.1983, V. Golubkov (MSK-L); Grodno region, 
Grodno district, the city of Grodno, Pyshki forest park, 
pine forest edge, 53°41’N, 23°47’E, on granite stone, 
12.05.2007, O. M. Tretiakova (MSK-L); Minsk region, 
Miadel district, close to Yatsyny village, 54°58’N, 
27°14’E, on granite stone, 09.08.1977, V. Golubkov 

(MSKU 1074); Vitebsk region, Glubokoje district, 1.5 
km E Plisa village, 55°12’N, 27°59’E, on granite stone, 
16.06.1996, V. Golubkov (MSK-L).

Xanthoparmelia verruculifera (Nyl.) O. Blanco, 
A. Crespo, Elix, D. Hawksw. & Lumbsch, 
Taxon 53 (4): 972 (2004).

Morphology. Thallus rosette, adnate, to 8.5 cm 
in diameter. Lobes flat, short, up to 2 mm wide. 
Upper surface brown to dark brown, smooth. 
Lower surface black with simple rhizines. Soralia 
absent. Isidia laminal, globose, distinctly pus-
tular eroding white medulla, clustered, up to 
0.2 mm in diameter. Pycnidia rare, immersed. 
Apothecia rare, up to 1 mm in diameter. 

Chemistry. Stenosporic, divaricatic and per-
latolic acids, occasionally gyrophoric acid (22 
samples, or 45.8%) in the medulla; atranorin 
in the cortex (18 samples, or 37.5%).

Habitat. The species occurs in open and well-lit 
places on siliceous erratic boulders and stones 
on the roadsides, fields, meadows, and rarely 
at the Scots pine forest edges. One sample was 
found growing on wood.

Distribution in Belarus and neighbouring 
countries. Xanthoparmelia verruculifera is 
widespread in northwestern Belarus (Fig. 1F). 
The species is known from all adjacent regions 
(Kondratyuk et al., 2010; Urbanavichus, 2010; 
Szczepańska & Kossowska, 2014; Āboliņa et al., 
2015; Motiejūnaitė, 2017).

Notes. Xanthoparmelia verruculifera clearly dif-
fers from other European members of X. pulla 
group containing divaricatic and stenosporic 
acids by forming isidia.

Number of specimens examined – 48.
Selected material examined. Brest region, Kamenets 
district, Belovezhskaja Puscha National Park, 0.3 km 
SE Kamenjuki village, 52°33’N, 23°47’E, sandy waste-
land with Corynephorus canescens, on granite stone, 
08.06.1983, V. Golubkov (MSK-L); Gomel region, 
Lelchitsy district, Pripyatsky National Park, Mlynok 
forest, 51°56’N, 27°56’E, on granite stone, 01.06.1974, 
O. P. Shakhrai (GSU); Grodno region, Volkovysk dis-
trict, 0.8 km SEE Pyataki village, 53°12’N, 24°27’E, 
edge of pine wood, on granite stone, 03.08.2016, P. 
Bely (MSKH 6548); Minsk region, Logoisk district, 1 
km E Shvaby village, 54°17’N, 28°10’E, on granite 
stone, 01.07.1987, V. Golubkov (MSK-L); Mogilev 
region, Chausy district, 2 km NNE of Chausy town, 
53°50’N, 30°58’E, on granite stone, 24.04.1990, V. 
Golubkov (MSK-L); Vitebsk region, Glubokoje dis-
trict, 0.5 km E of Prozorki village, 55°17’N, 28°13’E, 
on granite stone, 14.06.1990, V. Golubkov (MSK-L).
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Key to the species of Xanthoparmelia in 
Belarus

 1. Upper surface yellowish green, usnic acid 
present, HNO3 –  .....................................2

 – Upper surface brown to dark brown, 
usnic acid absent, HNO3 + blue-green .....3

 2. Isidia present ........................ X. conspersa
 – Isidia absent .................... X. angustiphylla
 3. Isidia present ..........................................4
 – Isidia absent ...........................................5
 4. Upper surface pale brown to brown, lobes 

up to 3 mm wide, isidia up to 0.5 mm 
in diameter, glomellic and glomelliferic 
acids present ............................ X. loxodes

 – Upper surface brown to dark brown, 
lobes up to 2 mm wide, isidia up to 0.2 
mm in diameter, divaricatic acid pre-
sent ...................................X. verruculifera

 5. Upper surface pale brown to brown, glo-
mellic and glomelliferic acids present ...
 ...................................................X. delisei

 – Upper surface brown to dark brown, 
divaricatic acid present ................. X. pulla
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