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Carbonea (Lecanoraceae, Ascomycota) genus contains about 20 species of licheni-
zed and lichenicolous fungi. Four species among them are known in Ukraine: Carbonea
assimilis (Korb.) Hafellner et Hertel, C. vitellinaria (Nyl.) Hertel, C. invadens (H. Magn.)
M.P. Andreev, and C. vorticosa (Florke) Hertel. We report about five taxa of Carbonea in
Ukraine in the Carpathians and the Crimean peninsula: C. aggregantula (Mill. Arg.)
Diederich & Triebel, C. supersparsa (Nyl.) Hertel (both new to Ukraine), C. assimilis
(identification not confirmed by us), C. vitellinaria and C. vorticosa. We provide a descrip-
tion of the genus and characterize the Ukrainian taxa. We also present the key for deter-
mination of Carbonea involving species known in Ukraine and also those that might
eventually be found in Ukraine. Morphologically, species similar to Carbonea from other
genera are also included in the determination key. Carbonea invadens was incorrectly
recorded from Ukraine, the respective voucher specimen is Scoliciosporum intrusum
(Th. Fr.) Hafellner, poorly known taxon similar to Carbonea that is new for Ukraine. We
also provide a characterization of Scoliciosporum intrusum and included it into the key.

Keywords: alpine lichens, lichenicolous fungi, biodiversity, Carpathian moun-
tains, Chornogora, Petros, Scoliciosporum intrusum.

Four species of the Carbonea genus (Lecanoraceae, Ascomycota), C. assimilis
(Korb.) Hafellner et Hertel, C. vitellinaria (Nyl.) Hertel, C. invadens (H. Magn.) M.P. An-
dreev and C. vorticosa (Florke) Hertel, have been known in Ukraine [2; 14]. Records of
Carbonea assimilis and C. vitellinaria are from Crimea [5; 12], C. invadens was recently
recorded from the Carpathians [14], and C. vorticosa, was recorded by Oxner [3; sub
Lecidea vorticosa (FIork.) Korb.] from the Carpathians. During a botanical expedition to
the Chornogora Mts (part of the Ukrainian Carpathians) in 2011, the first author col-
lected four taxa of Carbonea: Carbonea vitellinaria, C. vorticosa, and two species new
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to Ukraine: C. aggregantula and C. supersparsa. In addition, the herbarium voucher to
the Ukrainian record of Carbonea invadens (CBFS JV6774) was critically revised and
identified as Scoliciosporum intrusum.

In the ,Lichen flora of Ukraine” [3], the Carbonea genus is not included, so we pro-
vide a description of the genus, identification key and characterizations to the Ukrainian
species and also the characterization of Scoliciosporum intrusum, the taxon which is
similar to Carbonea. Phenotypic characterizations of taxa are made exclusively on
grounds of the Ukrainian material; the only exception is Carbonea assimilis, because
did not see its Ukrainian specimen. Data on ecology and distribution of taxa are ad-
opted from the cited literature.

Carbonea (Hertel) Hertel
Mitt. bot. StSamml., Mlnch. 19: 441 (1983)

Type of the genus: Carbonea atronivea (Arnold) Hertel

Life forms: Lichen-forming or non-lichenized fungi, often lichenicolous. Thallus:
crustose, + superficial, continuous to dispersed, areolate, sometimes immersed or in-
conspicuous, especially in non-lichenized lichenicolous species. Photobiont: chloro-
coccoid green algae (Pseudotrebouxia) or absent. Ascomata: lecideine apothecia, im-
mersed to sessil, dispersed to aggregated, round or deformed by pressure when grow-
ing tightly together, black to brownish-black, glossy or matt. Thalline exciple: absent.
True exciple: + well developed, narrow and raised, but sometimes diminishing in older
ascomata, black, gray or green but always dark, + carbonized, in marginal part darker
than in inner part, opaque. Disc: slightly concave to flat or convex, without pruina. Epi-
hymenium: intense blue-black-green to aeruginose. Hymenium: colourless in lower
part to vivid blue-green above. Hypothecium: colourless, pale brownish-yellow, blue-
green or dark brown-black. Hamathecium: paraphyses simple, 1-2 um thick, apical
cells swollen to 3.5 um wide, coherent in a gelatinous matrix. Asci: 8-spored, clavate,
Lecanora-type. Ascospores: colourless, simple, oblong-ellipsoid to ovoid-fusiform.
Conidiomata: pycnidia, immersed. Conidiogenous cells: elongate, ampulliform, en-
teroblastic. Conidia: curved, thread-like, simple, colourless (Fig. 1).

Diagnostic characteristic: brown to black lecideine apothecia with persistent or
disappearing margin; carbonized exciple (in most species); asci of the Lecanora-type
with tall apical dome; blue-green color of the epihymenium and upper part of hymeni-
um; non-septate ascospores, usually narrowly ellipsoid.

The Carbonea species were members of an aggregate genus Lecidea s. lat. in the
past, but Hertel [10] separated them into an independent subgenus Carbonea within
Lecidea. The carbonized exciple with cellular structure (paraplectenchymatous) in low-
er part and reddish brown hypothecium was used to separate this subgenus from
other subgenera of Lecidea [10]. Hertel in 1983 [11] raised Carbonea to the generic
level on the ground of its Lecanora-type ascus, and placed it to the family Lecanora-
ceae s. lat. The position of Carbonea in Lecanoraceae was also supported by phylo-
genetic data [6].

Hertel [11] included only four species of lichenized and lichenicolous fungi into the
genus Carbonea, but now it contains about 20 species [13]. Carbonea is a widely dis-
tributed genus in temperate and mountain regions of Europe, Asia, Northern and
Southern America and Australia. Most of species have arctic-alpine and boreal biases.

ISSN 1996-4536 e bionoriuni Ctyaii / Studia Biologica e 2014 ¢ Tom 8/Ne1 e C. 137—-148



CARBONEA IN UKRAINE 139

Carbonea species are generally lichenicolous, but some taxa are free living, epilithic or
very rarely epiphytic.

Key to the Ukrainian species of Carbonea. Morphologically similar species to
Carbonea from other genera are also included in the determination key. Taxa poten-
tially occurring in Ukraine are in brackets.

N0 06

10 um
I

Fig. 1. Ascus of Carbonea aggregantula with tall apical dome of the Lecanora-type (A); ascospores of C.
aggregantula (B); of C. supersparsa (C); of C. vitellinaria (D); of C. vorticosa (E); and of Scoliciosporum
intrusum (F). Bar 10 um

Puc. 1. Cymka Carbonea aggregantula 3 BUCokvum anikanbHUM anapaTtom Lecanora-tuny (A); ackocrnopu C.
aggregantula (B); C. supersparsa (C); C. vitellinaria (D); C. vorticosa (E); i Scoliciosporum intrusum
(F). Wkana 10 Mkm

1. LICRENICOIOUS ...t e e e e e e e 2.
— FrEe-lIVING e 9.
2. Thallus @DSENT .....cooiiiiiei e 3.
— Thallus usually diStiNCt ... 7.

3. Asci Bacidia-type. Ascospores simple, 8—12x3-5 um. Apothecia lecideine, 0.2—
0.4 mm in diam., flat to slightly convex, most of apothecia with visible margin, not ag-
glomerated, often arranged in rows along the fissures between the areoles of the host.
Hymenium colourless to brown. Epihymenium blue-green-black. Host Rhizocarpon
geographicum. 1t is known only from Greece. Systematic position unknown [8] (may be
foundinthe Crimean Peninsula) ..................c.............. (“Lecidea” halacsyi J. Steiner)

— ASCI LECANOIa-tYPE ...ccoeeieeeeeeeeeee ettt ——————— 4.
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4. Hypothecium dark-brown or brown-black. Ascospores narrow and elongated,
9-12x2—4 um. Host Lecanora polytropa ......... Carbonea aggregantula
— Hypothecium light, colourless, yellow to pale brown ..........c.coooiiiineenn. 5.

5. Hypothecium colourless, but after KOH treatment purple-red—violet/brown. Epi-
hymenium olive-black, KOH+ blue. Exciple brown in section but not carbonized, with
clearly radial hyphae. Ascospores 12—15x4-5 um. Young apothecia flat and with margin,
mature apothecia convex and without margin. Host Rhizocarpon umbilicatum [7] (known
from Austria, may be found in the Ukrainian Carpathians) ..............ccc......... (Carbonea
herteliana Hafellner & Matzer)

— Hypothecium KOH-. Exciple carbonized, green-black or brown-black in section ..

6. Ascospores ellipsoid with rounded apices, 7-11x4—6 um. Host Candelariella vi-
tellina or rarely the species of genera Lecanora, Lecidea and Rhizocarpon ...................
................................ Carbonea vitellinaria

— Ascospores ovoid-fusiform with pointed apices, 7-12x4—6 um. Host Lecanora
polytropa, rarely Lecanora spp. or Rhizoplaca Spp. .....ccccc........ Carbonea supersparsa

7(2). Thallus white, squamulous, with black apothecia in the central part. Apothecia
aggregated, rounded but often deformed by pressure, flat or slightly convex. Hypothe-
cium dark brown. Exciple black, with red-brown lines towards hypothecium (visible on
thin sections). Ascospores oblong-ellipsoid 8—15x3.5—6 um. Free-living on limestone or
lichenicolous on calcicolous Lecidella (widespread in Europe in a subalpine and alpine
and dry continental regions in nutrient-rich communities; may be found in the Carpathi-
ans, Crimea and in the steppe zone) ......cccocovveeeiiiiiiiiiiiicnn, (Carbonea atronivea
(Arnold) Hertel)

— Thallus brown or grey, glossy or matt, crustose but not squamulous. Hypothecium
[oTo] (0] 8 [T PP PP UP TR PP 8.

8. Thallus bullate-areolate, pale to dark brown, glossy. Apothecia with persistent
margin. Exciple dark-brown in section. Ascospores ellipsoid to ovoid, 8-15x5-9.5 um,
SIMIPIE e Carbonea assimilis

— Thallus rimose-areolate, thin, grey, olive to black. Apothecia with indistinct mar-
gin. Exciple black-blue-green in section. Ascospores oblong-ellipsoid with obtuse api-
ces, simple to 1-3—septate, 9-15x3-5 um .......cccoceeeeen. Scoliciosporum intrusum

9(1). Hypothecium red-brown to black-brown .............cccooiiiiieiiiiiiee 10.
— Hypothecium colourless or pale grey, yellowish, brownish, brown-yellow .............

10. Thallus white, squamulous, with black apothecia grouped in the central part ....
........................................................................ (Carbonea atronivea) (see the point 7).
— Thallus granular, whitish, grey or cream, frequently reduced or absent, some-
times only black prothallus visible, apothecia dispersed .............. Carbonea vorticosa

11. Thallus bullate-areolate, pale-brown to dark-brown, glossy. Exciple dark-brown
........................................................................................................ Carbonea assimilis

12. Thallus thin, grey, olive to black. Apothecia numerous, without margin. Exciple
black-blue-green in section. Ascospores 9-15x3-5 um, oblong-ellipsoid with obtuse
apices, simple to 1-3—septate ..........ccccovviiiiiiiiiciiee, Scoliciosporum intrusum
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— Thallus white, yellowish, pale-grey, granular, granular-areolate, KOH+ yellow. Ar-
eoles flat to convex. Apothecia numerous, flat to convex with clear margin. Exciple pale
grayish, gray-brown, yellow-brown to orange in section. Ascospores ellipsoid, simple,
8-15x4—7 um, with obtuse apices (known from siliceous stones in Europe; may be
found in the Ukrainian Carpathians on eutrophic silicate stones) ..........cccccccceeeeein.
(Carbonea latypizodes (Nyl.) Knoph & Rambold)

1. Carbonea aggregantula (Miill. Arg.) Diederich & Triebel in Diederich,
Herzogia, 16: 51 (2003) (Fig. 2).

Fig. 2. Carbonea aggregantula (white
arrows) on thallus of Lecanora
polytropa. Bar 500 pm

Puc. 2. Carbonea aggregantula (Gini

CTpinkn) Ha cnaHi Lecanora
polytropa. Wkana 500 Mkm

Life form: lichenicolous fungus. Thallus: non-lichenized, immersed and indistinct
in host thallus or absent. Apothecia: numerous, dispersed to aggregated in small
groups, superficial, sessile, strongly convex to hemispheric, glossy, without margin,
similar to some species of Arthonia, 0.2—0.25 mm in diam., round to angular in groups.
Exciple: black in vertical section. Epihymenium: blue-green (black with blue-green
tinge in lower part on thick section). Hymenium: colourless in central part, blue-green
above and brownish in lower part, 45-50 um high. Green pigment in hymenium and
epihymenium N+ purple-red. Hypothecium: black-brown not distinguished from the
exciple, about 70 um high. Hamathecium: paraphyses simple and conglutinated,
1-2 um thick, apical cell blue-green, swollen to 2.5 um. Asci: clavate with tall apical
dome, of the Lecanora-type (see Fig. 1, A), 35-45x13—15 um, 8-spored (sometimes
4-spored; [1]). Ascospores: colourless, simple (sometimes with thin septum; [1]), fusi-
form to bacilliform with obtuse apices, 9—-12x2—4 um (see Fig. 1, B). Pycnidia: not seen
in the Ukrainian sample.

Ecology: Grows on thallus of Lecanora polytropa (Ehrh.) Rabenh. and sometimes
on thallus of Candelariella spp. on silicate rocks in subalpine and alpine regions [1].

Distribution: Europe, Asia, Southern America, Australia, Antarctica [1].

Examined specimen: Zakarpats'’ka oblast, Rakhiv district, Chornohora Mts, Mt
Petros, on thallus of Lecanora polytropa on rock, 14.07.2011 M. Pirogov, 1894 (LW).
New to Ukraine.
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2. Carbonea assimilis (Hampe ex Korb.) Hafellner & Hertel in Wirth, Die Flecht.
Baden-Wirttembergs. Verbreitungsatlas (Stuttgart): 511 (1987).

Life form: lichenicolous or free-living lichen. Thallus: light-brown to brown-yel-
low, usually dark and glossy, areolate. Areoles 0.3—1.6 mm in diam., strongly convex,
0.1-0.8 mm high. Prothallus present. Apothecia: scattered or aggregated in groups,
on margin of areoles, sessile with incised base, glossy, angular by pressure, black, with
thin flexuous prominent margin, concave to slightly convex, 0.4—0.8 mm in diam.
Exciple: dark-brown or black in central part and green-black or olive in marginal part
in vertical section. Epihymenium: bright blue-green, N+ purple-red. Hymenium: co-
lourless to greenish above, 45-65 um high. Hypothecium: colourless, 50-150 pum
high. Hamathecium: paraphyses simple and conglutinated, frequently anastomosed,
1-2 um thick, apical cell swollen to 2.5 um. Asci: clavate with tall apical dome, of the
Lecanora-type, 35-43x12-17 um. Ascospores: simple, broadly ellipsoid to ovoid,
8-15x5-9.5 um. [1; 12].

Ecology: Starting as a lichenicolous lichen on various species, e.g. Aspicilia spp.,
Lecanora frustulosa, Lecidea lapicida, Pertusaria pseudocorallina, Rhizocarpon spp.,
Tephromela atra, later free-living on siliceous rocks; in montane and alpine regions [1].
Ukrainian specimen recorded in Crimea from the thallus of Diploschistes actinostomus
(Ach.) Zahlbr. on schist [12].

Distribution: Europe, Asia, Northern America, [1].

3. Carbonea supersparsa (Nyl.) Hertel in Mitt. bot. StSamml., Minch. 19: 442
(1983) (Fig. 3).

Fig. 3. Carbonea supersparsa on thal-
lus and apothecium of Lecanora
sulphurea. Bar 500 pm

Puc. 3. Carbonea supersparsa Ha crnaHi
N anoteuisax Lecanora sulphu-
rea. LLikana 500 Mkm

Life form: lichenicolous fungus. Thallus: indistinct in thallus and apothecia of the
host. Apothecia: aggregated in small groups on host areoles, adnate or immersed in
the thallus of the host, black, round or angular, flat to slightly convex, slightly glossy or
matt, 0.25-0.7 mm in diam. Margin prominent in young apothecia, but disappearing in
old apothecia. Exciple: brown to dark-brown above in vertical section, N+ purple. Epi-
hymenium: blue-green, dark green (dark-brown with green tinge in lower part on thick
section), about 7 um high. Hymenium: colourless in lower part, olive-green to blue-
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green in upper part, about 40 um high. Green pigment in hymenium and epihymenium
N+ purple-red. Hypothecium: colourless to yellowish, about 30 um high. Hamatheci-
um: paraphyses simple and conglutinated, 1-2 um thick, apical cell swollen to 3.5 um.
Asci: clavate with tall apical dome and of the Lecanora-type, 30—40x15 um, 8-spored.
Ascospores: colourless, simple, ellipsoid to ovoid-fusiform with obtuse apices,
7-12x4—6 um (see Fig. 1, C). Pycnidia: not seen in the Ukrainian sample.

Ecology: On thallus and apothecia of Lecanora polytropa, L. intricata, L. sulphurea
and Rhizoplaca subdiscrepans on silicate rocks in montane and apline regions [1].

Distribution: Europe, Northern America [1].

Examined specimen: Zakarpats’ka oblast, Rakhiv district, Chornohora Mts,
Mt Petros, on thallus and apothecia of Lecanora sulphurea (Hoffm.) Ach., 14.07.2011,
M. Pirogov, 1897 (LW). New to Ukraine.

4. Carbonea vitellinaria (Nyl.) Hertel in Mitt. bot. StSamml., Mdnch. 19: 442
(1983) (Fig. 4).

Life form: lichenicolous non-lichenized fungus. Thallus: indistinct in host thallus.
Apothecia: dispersed to aggregated on host thallus, black, adnate, slightly glossy,
with granular surface, slightly concave to convex, 0.25—-0.4 mm in diam. Young apo-
thecia round, with prominent margin, old apothecia in tight groups, angular, with slight-
ly apparent margin or without margin. Exciple: dark-brown in inner part and black in
marginal part in the vertical section, N+ purple. Epihymenium: blue-green (black with
blue-green tinge in lower part on thick section), about 10 um high. Green pigment in
hymenium and epihymenium N+ purple-red. Hymenium: colourless, in upper part
blue-green, about 40 um high. Hypothecium: colourless in upper part, light-brown to
dark-brown in lower part, not distinguished from exciple, about 65 um high. Hamathe-
cium: paraphyses simple and conglutinated, 1-2 um thick, apical cell swollen to
2.5 um. Asci: clavate with tall apical dome, 8-spored. Ascospores: colourless, sim-
ple, ellipsoid to ovoid with round apices, 7-11x4—6 um (see Fig. 1, D). Pycnidia: not
seen in the Ukrainian sample.

Fig. 4. Carbonea vitellinaria on thallus
of Candelariella vitellina. Bar
500 um

Puc. 4. Carbonea vitellinaria Ha cnaHi
Candelariella vitellina. LWkana
500 MKkm
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Ecology: Lichenicolous on thallus of silicicolous Candelariella (usually), Lecanora,
Lecidea and Rhizocarpon. Distributed in montane and alpine regions, rarely in lowland [1].

Distribution: Arctic, Europe, Asia, Northern America [1].

In Ukraine, it is known from Crimea [5], the Lviv region [4] and the Carpathians (this
paper).

Examined specimen: Zakarpats'’ka oblast, Rakhiv district, Chornohora Mts, Mt
Petros, on thallus of Candelariella vitellina (Ehrh.) Mull. Arg., 14.07.2011, M. Pirogoyv,
1898 (LW).

5. Carbonea vorticosa (Florke) Hertel in Mitt. bot. StSamml., Minch. 19: 442
(1983). Syn.: Lecidea vorticosa (Florke) Korb. (Fig. 5).

Fig. 5. Carbonea vorticosa.
Bar 500 um

Puc. 5. Carbonea vorticosa.
LLkana 500 Mkm

Life form: lichen-forming, not lichenicolous fungus. Thallus: thin, areolate, grey to
whitish, consisting of small granules, or frequently strongly reduced. Apothecia: dis-
persed, rarely aggregated in small groups, sessile, 0.25—-1.0 mm in diam. Young apo-
thecia round, old apothecia in tight groups, angular, with glossy black, distinct and per-
sistent margin, concave to flat, black, with granular surface, sometimes with umbo.
Exciple: in inner part dark brown, in outer part pale brown in vertical section, N+ purple.
Epihymenium: blue-green to aeruginose-green (black to dark brown with blue-green
tinge in lower part on thick section), about 4-5 pm high. Hymenium: colourless to blu-
ish-green above, about 70 um high. Green pigment in hymenium and epihymenium N+
purple-red. Hypothecium: brown-black, paler than exciple, to 120 um high. Hamathe-
cium: paraphyses simple and conglutinated, in upper part branched and anastomosed,
thin, apical cell swollen to 3.5 um. Asci: clavate with tall apical dome, narrow, 8-spored,
24-50x11-14 um. Ascospores: colourless, simple (perhaps rarely with thin septum;
[1]), ellipsoid to oblong with rounded apices, 9-12x4-5 um (see Fig. 1, E). Pycnidia:
not seen in the Ukrainian sample.

Ecology: On siliceous or calcareous outcrops in montane and alpine regions [1].

Distribution: Europe, Asia, Northern and Southern America, New Zealand [1].

In Ukraine, it is known from Crimea [5] and the Carpathians ([3]; this paper).
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Examined specimen: Zakarpats’ka oblast, Rakhiv district, Chornohora Mts, Mt
Petros, on silicate rocks, 14.07.2011, M. Pirogov, 1889, 1890-1893, 1895, 1899 (LW).

Scoliciosporum intrusum (Th. Fr.) Hafellner Fritschiana, 49: 31 (2004) (Fig. 6).

Selected synonyms: Carbonea intrusa (Th. Fr.) Rambold & Triebel, Carbonea
invadens sensu Vondrak et al., Chornomors’k. Bot. Z., 6 (1): 15 (2010), non (H. Magn.)
M.P. Andreev.

Life form: lichen-forming, lichenicolous (rarely free-living [9]) fungus. Thallus: ri-
mose-areolate, thin, grey, olive to black or indistinct on thallus host. Apothecia: leci-
deine, black, 0.15-0.5 mm in diam., with thin flexuous prominent, slightly glossy or matt
margin, disc flat to slightly convex, granular, with the true exciple about 40—60 um wide
(in horizontal projection). Exciple: black-blue-green in vertical section, +prosoplec-
tenchymatous, glutinized, N+ purple-red, colourless in lower part. Epihymenium: black-
green, olive-green, N+ red. Hymenium: colourless or olive green, glutinized, 35-50 um
high. Hypothecium: olive-green in upper part, paler to colourless in lower part. Hama-
thecium: paraphyses about 1.5 ym wide, not distinctly thickened at tips; paraphyses
strongly tortuous, in spots branched and anastomosed. Asci: 8-spored, with well-devel-
oped apical dom, Lecanora-type, about 40x13 um. Ascospores: simple or usually
1-2(-3)—septate, narrowly ellipsoid with round apices, colourless, 9—15x3-5 um (see
Fig. 1, F). All olive to olive-black pigments getting green-blue in KOH. Pycnidia: not
seen in the Ukrainian sample.

Fig. 6. Scoliciosporum intrusum on
thallus of cf. Aspicilia grisea. Bar
500 pm

Puc. 6. Scoliciosporum  intrusum Ha

cnati cf. Aspicilia grisea. LLikana
500 mMkm

Ecology: Lichenicolous on lichens from genera Amygdalaria, Aspicilia, Calvitime-
la, Lecidea, Lecidella, Pertusaria, Rhizocarpon, Rinodina, Schaereria, Tephromela.
Sometimes free-living in later stages, on siliceous or calcareous rocks or as an epi-
phyte. Distributed in montane and alpine regions [1].

Distribution: Europe, Asia, Northern America [1; 9].

Examined specimen: Zakarpats’ka oblast, Svidovets Mts., Rachiv, Chorna Tisza,
Mt Tataruka, alt. c. 1650 m, on siliceous outcrop at timberline, partly lichenicolous on
Lecanora sp. and cf. Aspicilia grisea (sorediate, with norstictic acid), 28.6.2007, J. Von-
drak 6774 (CBFS, sub Carbonea invadens). New to Ukraine.
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Thus, now in Ukraine five species of Carbonea: C. aggregantula (Mull. Arg.) Diede-
rich & Triebel, C. supersparsa (Nyl.) Hertel (both new to Ukraine), C. assimilis (Korb.)
Hafellner et Hertel, C. vitellinaria (Nyl.) Hertel and C. vorticosa (Florke) Hertel. are
known Carbonea invadens (H. Magn.) M.P. Andreev was incorrectly recorded from
Ukraine, the respective voucher specimen is Scoliciosporum intrusum (Th. Fr.) Hafell-
ner, a little known taxon similar to Carbonea, also new to Ukraine. Four species, “Le-
cidea” halacsyi J. Steiner, Carbonea herteliana Hafellner & Matzer, C. atronivea (Ar-
nold) Hertel and C. latypizodes (Nyl.) Knoph & Rambold, may be found in Ukraine and
thus these species are included in the determination key presented paper.

Acknowledgement: the project was supported by the long-term research develop-
ment project RVO 67985939 and by the Grant Agency of Faculty of Environmental Sci-
ences, CULS, Prague, 42900/1312/3114.

1. AHOpees M.[1. Cem. Lecanoraceae Fée emend. Hafellner — JlekaHopoBbie. Onpegenu-
Tenb nuwanHukoB Poccuu. Bein. 8. CaHkT-lNeTepbypr: Hayka, 2003: 111-184.

2. Kowndpamrwk C.A., Qumumposa J1.B., HadeiHa O.B. 3BegeHUi CNMCOK NULLIAUHKKIB YKpai-
HU (3a ctaHom Ha 2010 p.) Ta ix penpe3eHTaTUBHICTb y “®nopi nuwanHukiB YkpaiHu”.
®drnopa nuwarHukiB Ykpainu. T. 2. Bun. 3. Kuis: Hayk. gymka, 2010: 446-486.

3. OkcHep A.M. ®nopa nuwanHukis Ykpainu. T. 2., Bun. 1. Kvis: Hayk. aymka, 1968. 500 c.

4. [lipoeos M. IixeHodinbHi rpnbun YkpaiHcekoro Po3toyus. BicHuk JlbBiB. yH-Ty. Cep. Gion,
2012; 59: 73-81.

5. Xodocosuee O.€. HoBi ans YkpaiHn Ta KpMMcbKoro niBocTpoBa Buau nuwanHukie 3 Kpum-
CbKMX Airn. YKp. 6oTaH. xxypHan, 2002; 59(2): 171-178.

6. Grube M., Baloch E., Arup U. A phylogenetic study of the Lecanora rupicola group (Lecanora-
ceae, Ascomycota). Mycol. Res, 2004; 108(5): 506-514.

7. Hafellner J. Beitrdge zu einem Prodromus der lichenicolen Pilze Osterreichs und angren-
zender Gebiete. IV. Drei neue Arten und weitere bemerkenswerte Funde hauptsachlich in der
Steiermark. Linzerbiol. Beitr, 1999; 31: 507-532.

8. Hafellner J. Lecideoid lecanoralean ascomycetes invading Rhizocarpon subgen. Rhizocarpon
taxa, with special emphasis on cryptothalline species. Fritschiana (Graz), 2006; 52: 31-48.

9. Hafellner J. Notes on Scoliciosporum intrusum. Fritschiana (Graz), 2004; 49: 29-41.

10. Hertel H. Revision einiger calciphiler Formenkreise der Flechtengattung Lecidea. Beih. Nova
Hedwigia, 1967; 24: 1-174.

11. Hertel H. Uber einige aus Lecidea und Melanolecia (Ascomycetes lichenisati)
auszuschlieende Arten. Mitt. Bot. Staatssamml. Miinchen, 1983; 19: 441-447.

12. Khodosovtsev A., Vondrék J., Soun J. New lichenized and lichenicolous fungi for the Crimean
peninsula (Ukraine). Chornomorsk. Bot. Z, 2007; 3(2): 109-118.

13. Kirk PM., Cannon P.F., Minter D.W. and Stalpers J.A. (eds.) Ainsworth and Bisby’s
Dictionary of the Fungi. 10 Ed. Wallingford: CAB International, 2008. 771 p.

14. Vondrak J., Palice Z., Khodosovtsev A., Postoyalkin S. Additions to the diversity of rare or
overlooked lichens and lichenicolous fungi in Ukrainian Carpathians. Chornomorsk. Bot. Z,
2010; 6(1): 6-34.

ISSN 1996-4536 e bionoriuni Ctyaii / Studia Biologica e 2014 ¢ Tom 8/Ne1 e C. 137—-148



CARBONEA IN UKRAINE 147

CARBONEA B YKPAIHI

M. lMipozoe', H. Yeneneecwka', 5. BoHApak®

JlbeiecbKkuli HauioHanbHUl yHieepcumem iMeHi lsaHa @paHka

syn. lpywescbkoeo, 4, Jibeie 79005, YkpaiHa

e-mail: nikola.pirogov@gmail.com

2JHemumym 6omaHiku Akadewmii Hayk, 3amok, 1, CZ-252 43 lNpyaoHiue, Yecbka Pecnybiriika
®akynbmem HayK YHigepcumemy [lisdeHHoi bozemii, bpaHiwosckka, 31, CZ-370 05
Yecbke Bydeliosuue, Yecbka Pecnybnika i @akynibmem Hayk rpo 008Kinss

Hecbkoe0 yHisepcumemy Hayk npo xumms y [1pasi

e-mail: j.vondrak@seznam.cz

Pin Carbonea (Lecanoraceae, Ascomycota) Hanivye 6nmsbko 20 Buais rpunbis, sk
nixeHoMINbHKX, TaK i TUX, WO POPMYIOTb NULLIANHKKK, 3 SKMX B YKpaiHi gotenep 6yno
BigoMo nuwe Yotupu Buaun: Carbonea assimilis (Korb.) Hafellner et Hertel, C. vitelli-
naria (Nyl.) Hertel, C. invadens (H. Magn.) M.P. Andreev i C. vorticosa (Florke) Hertel.
Y po6oTi HaBeAeHo onNunc poay, KoY Ans BUSHAYEHHS BUAIB POAY, SK TUX, WO BXe Bigo-
Mi Ans YKpaiHu, Tak i TuX, gki MOXyTb ByTV 3 4acoM BUSIBIEHi, KpiM TOrO, KIHOY MICTUTb
i MopdponoriyHo nodibHi Buan rpmoiB i3 iHWKUX poAdiB. Y CTaTTi TakoXX HaBEAEHO ONuncu
n’atn BuaiB 3 YkpaiHcekux Kapnart i Kpnmcbkoro nisoctposa: C. aggregantula (Mull.
Arg.) Diederich & Triebel, C. supersparsa (Nyl.) Hertel (obuaBa Buan HaBegeHi Ans
Ykpainu Bnepue), C. assimilis, C. vitellinaria i C. vorticosa. 3pasku Carbonea assimilis
He JoCnifXyBanuch, i ONMC HAaBeAEHO 3rigHo 3 nitepatypHumn gaHumun. Carbonea inva-
dens Byna HEKOPEKTHO HaBedeHa 3 YkpaiHu, O4ATKOBO MpoBeAeHi LOCHioKEHHS rep-
GapHoOro 3paska LbOro BuAy nokasanu, wo ue Scoliciosporum intrusum (Th. Fr.)
Hafellner, cnabo BigoMuii TakCoH, cxoxumi oo Buais poay Carbonea. Onuc Lboro 3paska
TaKoX HaBedeHo y poboTi.

Knroyoei cnioea: anbniicbki NUWanHMKK, NixeHOQinbHi rpubu, GiopisHOMaHITTS,
Kapnatu, YopHoropa, MNeTtpoc, Scoliciosporum intrusum.
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Pop Carbonea (Lecanoraceae, Ascomycota) oxsatbiBaeT okono 20 BugoB rpnbos,
KaK NIMXeHOMUIbHBIX, Tak 1 (POPMUPYIOLLNX NULLIAAHUKN, U3 KOTOPLIX B YKpauHe A0 cux
nop ObINK M3BECTHbI NULLL YeTkbipe Buaa: Carbonea assimilis (Korb.) Hafellner et Hertel,
C. vitellinaria (Nyl.) Hertel, C. invadens (H. Magn.) M.P. Andreev u C. vorticosa (Florke)
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Hertel. B paboTte npuBoguTca onucaHue poaa, Krod Ans onpeaeneHus BUAOB poaa,
KaK y>Ke U3BECTHbIX AN YKpauHbl, Tak U TeX, KOTopble, BO3MOXHO, ByayT HangeHsl co
BPEMEHEM, KpOMe TOro, KIoY BKIOYaET 1 MOPAONOrmiyeckn noxoxme suasl rpnbos u3s
ApYyrvx podoB. B ctatbe Takke npuBogdaTcs onucanns nstu Bugos u3 Kapnat n Kpeimc-
koro nonyoctpoBa: C. aggregantula (Mull. Arg.) Diederich & Triebel, C. supersparsa
(Nyl.) Hertel (o6a Buga HoBble anis Ykpautsl), C. assimilis, C. vitellinaria v C. vorticosa.
O6pasupbl Carbonea assimilis He n3y4anucb, U onucaHne NPUBEAEHO MO NITEPATYPHbIM
AaHHbIM. Carbonea invadens Obina HEKOPPEKTHO onucaHa AN YKpauHbl, AOMOSHU-
TenbHO NPOBEAEHHbIE UCCNeaoBaHus repbapHoro obpasua 3Toro BMaa nokasanu, 4to
ato Scoliciosporum intrusum (Th. Fr.) Hafellner, cna®o n3BecTHbI TAKCOH, MOXOXUIN Ha
Buapbl poga Carbonea. OnucaHue aToro obpasua Takke npuBeneHo B padoTe.

Knroyeenie croga: anbnuvinckue NULIARHKKKN, NIMXeHOMUIbHbIE Tpubbl, Bropas-

Hoobpasune, Kapnatbl, YepHoropa, leTpoc, Scoliciosporum
intrusum.
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