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Lichens belonging to the so-called Cladonia 

chlorophaea group are characterized by brown 
fruit bodies, and scyphose podetia covered with 
corticate granules or farinose to granular soredia 
(e.g., Orange 1992). As many taxa are superfi -
cially similar, their diverse secondary chemistry 
plays a key role in taxonomy and identifi cation 
(Holien & Tønsberg 1985; Brodo & Ahti 1996). 
Discriminating them has always been a matter of 
discussion, especially when their identifi cation 
was based on the set of lichen substances, and 
various taxonomic ranks have been accepted. 
Some taxonomists prefer to treat them at the level 
of species (e.g., Brodo & Ahti 1996) or subspecies 
(e.g., Wirth 1995), but sometimes only as formally 
unnamed chemotypes (e.g., Motyka 1964; Purvis 
& James 1992; Aptroot et al. 2001). Recent 
molecular studies have proven helpful. It was 
shown that taxa of the C. chlorophaea group are 
not necessarily very closely related to each other 
and do not form a separate clade (Stenroos et al. 
2002). Morphological similarity in that group can 
be interpreted as the result of convergent evolu-
tion rather than from having a common ancestor 
(Stenroos et al. 2002). Thus the taxonomy of the 
group is more complex than previously thought, 
and needs further studies. Since the taxa seem to 
be genetically distant, they deserve to be distin-
guished at species level. 

Some species of the Cladonia chlorophaea 
group are widely distributed in Poland (Fałtynowicz 
2003), but up to recent times their identifi cation 
has been based on differences in morphology 
and spot test reactions, which give rather weak 
information on their very important chemistry. On 

account of that, usually two taxa besides the very 
similar C. fi mbriata (L.) Fr. and C. pyxidata (L.) 
Hoffm. have been distinguished in most papers: 
C. chlorophaea (Flörke ex Sommerf.) Spreng. 
s.str. and C. grayi G. Merr. ex Sandst. Other taxa 
were largely ignored, even if some data necessary 
for their determination existed in Polish sources 
(Motyka 1964; Nowak & Tobolewski 1975). As 
the group has been much neglected here, we have 
undertaken studies to determine the distribution 
and habitat requirements of all members of the 
group. Some results have already been published 
(Kowalewska & Kukwa 2003a, b, 2004). 

Among the rich collection of ca 1500 Polish 
specimens, we found one specimen with unique 
chemistry. Closer examination showed it to con-
tain fumarprotocetraric, rangiformic and norrangi-
formic acids, matching the chemistry of Cladonia 

asahinae J. W. Thomson (Holien & Tønsberg 
1985; Brodo & Ahti 1996). The species has not 
been reported from Poland previously. This paper 
presents its fi rst locality in the country, provides 
a description based on Polish material, discusses 
similar taxa and their chemistry, and adds remarks 
on its habitat requirements. 

The chemical analyses employed thin-layer 
chromatography (TLC) in solvent systems A and 
C (methods according to Orange et al. 2001). An 
acetone extract of Lepraria jackii Tønsberg was 
used as the control for Rf values of rangiformic 
and norrangiformic acids. Several specimens 
of C. asahinae deposited in Helsinki (H) were 
studied for comparison. Abbreviations of the 
authors of lichen names follow Brummitt and 
Powell (1992). The locality of the specimen is 
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given in the ATPOL grid square system (Cieśliński 
& Fałtynowicz 1993).

Cladonia asahinae J. W. Thomson

J. Jap. Bot. 51: 361. 1977.

Podetia up to ca 2 cm high; podetial stalk 
corticate at lower part or up to cups, without or 
with squamules; cortex cracked to areolate, areoles 
convex to ± fl at, cortex sometimes extending to the 
lower part of the scyphi; scyphi with short dentate 
proliferations bearing pycnidia or, very rarely, with 
proliferations resembling podetia; margin of scyphi 
with or without divided squamules; outer part of 
scyphi covered with farinose to granular soredia 
or with corticated granules, very rarely with few 
squamules; very rarely the lower part of scyphi 
covered with cortex, or soredia/granules are shed, 
revealing white medulla; inside part of scyphi with 
farinose to granular soredia or with corticate gran-
ules; apothecia not found in Polish material.

CHEMISTRY. Rangiformic and norrangiformic 
acids and the fumarprotocetraric acid chemosyn-
drome were detected in the Polish specimen; there-
fore it belongs to the common chemotype I. There 
are two additional chemotypes recognized: II, with 
protolichesterinic acid; and III, with the fumar-
protocetraric acid chemosyndrome only (Hammer 
1995; Brodo & Ahti 1996). However, they have 
not been reported from Europe so far (Holien 
& Tønsberg 1985; Huovinen et al. 1990). 

AFFINITIES. Morphologically Cladonia asa-

hinae resembles C. chlorophaea and C. fi mbriata. 
It shares the presence of mostly granular soredia 
with C. chlorophaea, and the shape of podetia 
with a relatively long stalk and abruptly expanded 
scyphi with C. fi mbriata. All three taxa produce 
the fumarprotocetraric acid chemosyndrome, but 
only C. asahinae produces fatty acids as major 
secondary compounds (in European specimens 
only rangiformic and norrangiformic acids) (Brodo 
& Ahti 1996).

Only Cladonia humilis (With.) J. R. Laundon 
var. bourgeanica A. W. Archer, placed in the 
C. chlorophaea group, produces fatty acids 
together with fumarprotocetraric acid, but it 

produces bourgeanic acid instead of rangiformic 
and norrangiformic acids. It also differs morpho-
logically in having mostly farinose soredia on the 
podetia (Holien & Tønsberg 1985; Kowalewska 
& Kukwa 2003a).

DISTRIBUTION AND ECOLOGY. So far Cladonia 

asahinae has been found at only a single locality 
in Poland. It seems to be very rare in the country 
and most probably endangered, as only one 
specimen was located in a very rich collection 
of the C. chlorophaea group. In Poland the spe-
cies was found on soil by a path. It was growing 
together with C. merochlorophaea Asahina and 
some epigeic mosses. 

GENERAL DISTRIBUTION. Europe: Andorra 
(Azuaga et al. 2001), Czech Republic (Holien 
& Tønsberg 1985), Finland (Huovinen et al. 
1990; Santesson et al. 2004), Great Britain (Cop-
pins 2002), Lithuania (Motiejūnaitė 2002), Iceland 
(Brodo & Ahti 1996; Feuerer 2006), Norway, 
Sweden (Holien & Tønsberg 1985, Santesson et al. 
2004). Asia: Russia (Brodo & Ahti 1996; Ahti 
& Hammer 2002; Kristinsson et al. 2006). North 
America: Canada (Brodo & Ahti 1996), U.S.A. 
(Thomson 1976; Hammer 1995; Brodo & Ahti 
1996 and literature cited therein; Ahti & Hammer 
2002). South America: Argentina (Tierra del 
Fuego) (Brodo & Ahti 1996 and  literature cited 
therein; see also additional specimens examined). 
Antarctica (Brodo & Ahti 1996 and literature cited 
therein; Osyczka & Olech 2005). 

SPECIMEN EXAMINED. [Grid square Ge-34] – PO-
LAND. BESKIDY ZACHODNIE MTS. Beskid Sądecki Mts: 
between Prehyba and Radziejowa Mts, alt. 1126 m, 
49°26′N/20°36′E, by path, on soil, 19 Aug. 1960, leg. 

J. Kiszka & J. Nowak (KRAM-L 7308, sub Cladonia 

chlorophaea).

ADDITIONAL SPECIMENS EXAMINED. FINLAND. 
Varsinais-Suomi, Pohja, Mörby, N end of Bokärr, alt. 
25 m, granite outcrop in woods, on rock, 14 Apr. 1985, 
leg. T. Ahti 43906 (H); CANADA. British Columbia, 
Parke Mt. top, Mayne I., S. Str. of Georgia, on soil, 04 
June 1962, leg. W. B. Schofi eld 17539 & F. M. Boas (H, 
paratype); ARGENTINA. Tierra del Fuego, Isla Grande, 
Dept. Ushuaia, Parque Nacional Tierra del Fuego, above 
Cascada Río Pipo, alt. 50 m, 54°49′S/68°29′W, old No-
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thofagus betuloides forest, on humus soil, 11 Jan. 1989, 
leg. T. Ahti 47662 (H). 

ACKNOWLEDGEMENTS. We are grateful to Professor 
Teuvo Ahti (Helsinki) for confi rming the Polish spec-
imen of Cladonia asahinae and to Dr. Jan J. Wójcicki 
(Kraków) and the reviewer for helpful comments on 
the manuscript. The study was fi nanced by the Ministry 
of Science and Higher Education (Grant no. 2 P04C 
055 27).

REFERENCES

AHTI T. & HAMMER S. 2002. Cladonia. In: T. H. NASH III, 
B. D. RYAN, C. GRIES & F. Bungartz (eds), Lichen Flora of 

the Greater Sonoran Desert Region. 1: 131–158. Lichens 
Unlimited, Arizona State University, Tempe, Arizona.

APTROOT A., SIPMAN H. J. M. & VAN HERK C. M. 2001. Cla-

donia monomorpha, a neglected cup lichen from Europe. 
Lichenologist 33(4): 271–283. 

AZUAGA T., BARBERO M. & GÓMEZ-BOLEA A. 2001. Additions 
to the knowledge of the genus Cladonia (Cladoniaceae, 
lichenized Ascomycotina) in the alpine belt of the Pyrenees 
in Andorra. Mycotaxon 79: 433–446. 

BRODO I. M. & AHTI T. 1996. Lichens and lichenicolous fungi 
of the Queen Charlotte Islands, British Columbia, Canada. 
Canad. J. Bot. 74: 1147–1180.

BRUMMITT R. K. & POWELL C. E. 1992. Authors of plant 
names. Royal Botanic Garden, Kew. 

CIEŚLIŃSKI S. & FAŁTYNOWICZ W. (eds) 1993. Atlas of the 
geographical distribution of lichens in Poland. Part 1. 
W. Szafer Institute of Botany, Polish Academy of Sci-
ences, Kraków.

COPPINS B. J. 2002. Checklist of lichens of Great Britain 
and Ireland. British Lichen Society, London. http:
//www.thebls.org.uk/checklist.html.

FAŁTYNOWICZ W. 2003. The lichens, lichenicolous and allied 
fungi of Poland – an annotated checklist. W. Szafer Insti-
tute of Botany, Polish Academy of Sciences, Kraków. 

FEUERER T. (ed.) 2006. Checklists of lichens and lichenico-
lous fungi. Hamburg University, Hamburg. [Version 1 June 
2006]. http://www.checklists.de.

HAMMER S. 1995. A synopsis of the genus Cladonia in the 
Northwestern United States. Bryologist 98(1): 1–28. 

HOLIEN H. & TØNSBERG T. 1985. Notes on Cladonia asahinae, 
C. conista and the C. grayi-group in Norway. Gunneria 
51: 1–26.

HUOVINEN K., AHTI T. & STENROOS S. 1990. The composition 

and contents of aromatic lichen substances in Cladonia 
section Cladonia and group Furcatae. Biblioth. Lichenol. 
38: 209–241.

KOWALEWSKA A. & KUKWA M. 2003a. Additions to the Polish 
lichen fl ora. Graphis Scripta 14: 11–17.

KOWALEWSKA A. & KUKWA M. 2003b. Preliminary studies of 
the Cladonia chlorophaea group (Cladoniaceae, Ascomy-
cota lichenisati) in northern Poland. Botanica Lithuanica 
9(2): 135–143.

KOWALEWSKA A. & KUKWA M. 2004. New records of Cla-

donia monomorpha (Cladoniaceae, lichenised Ascomy-
cota) from Europe. Herzogia 17: 103–105. 

KRISTINSSON H., HANSEN E. S. & ZHURBENKO M. 2006. 
Panarctic lichen checklist. http://archive.arcticportal.org/
276/01/Panarctic_lichen_checklist.pdf. 

MOTIEJŪNAITĖ J. 2002. Additions to the Lithuanian flora of 
foliose and fruticose lichens. Botanica Lithuanica 8(1): 
69–76. 

MOTYKA J. 1964. Porosty (Lichenes). Flora Polska. Rośliny 

Zarodnikowe Polski i Ziem Ościennych 3(2). Państwowe 
Wydawnictwo Naukowe, Warszawa.

NOWAK J. & TOBOLEWSKI Z. 1975. Porosty polskie. Państwowe 
Wydawnictwo Naukowe, Warszawa – Kraków.

ORANGE A. 1992. A key to the Cladonia chlorophaea group 
in Europe, using microcrystal tests. British Lichen Society 
Bulletin 70: 36–42. 

ORANGE A., JAMES P. W. & WHITE F. J. 2001. Microchemical 
methods for the identifi cation of lichens. British Lichen 
Society, London.

OSYCZKA P. & OLECH M. 2005. The lichen genus Cladonia of 
King George Island, South Shetland Islands, Antarctica. 
Polish Polar Res. 26(2): 107–123.

PURVIS O. W. & JAMES P. W. 1992. Cladonia Hill ex Browne 
(1756). In: O. W. PURVIS, B. J. COPPINS, D. L. HAWKS-
WORTH, P. W. JAMES & D. M. MOORE (eds), The lichen 

fl ora of Great Britain and Ireland, pp. 188–210. Natural 
History Museum Publications, London. 

SANTESSON R., MOBERG R., NORDIN A., TØNSBERG T. 
& VITIKAINEN O. 2004. Lichen-forming and lichenicolous 
fungi of Fennoscandia. Museum of Evolution, Uppsala 
 University.

STENROOS S., HYVÖNEN J., MYLLYS L., THELL A. & AHTI T. 
2002. Phylogeny of the genus Cladonia s. lat. (Cladon-
iaceae, Ascomycetes), inferred from molecular, morpho-
logical and chemical data. Cladistics 18: 237–278. 

THOMSON J. W. 1977. Cladonia asahinae sp. nov. from western 
North America. J. Jap. Bot. 51(1976): 360–364.

WIRTH V. 1995 Die Flechten Baden-Württemberg. 1–2. Ed. 2. 
Verlag Eugen Ulmer, Stuttgart.

Received 26 June 2007



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 15%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Europe ISO Coated FOGRA27)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /SyntheticBoldness 1.000000
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002000d>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002000d>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /GRE <>
    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e000d>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /POL <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




