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Abstract

Four new graphidoid and thelotremoid Graphidaceae are described from Australia, all supported by previously published 

molecular data. Fissurina bullata Mangold, Lücking & Lumbsch differs from other Fissurina species in having a strongly 

bullate thallus with large clusters of calcium oxalate crystals, in combination with a psoromic acid chemistry. Ocellularia 

australiana Mangold, Lücking & Lumbsch is similar to O. wirthii in having a white-grey thallus and in containing 

psoromic acid but differs in the loose cortex and the more irregular ascomata with partly fissured margins and often divided, 

thickly white-tipped columella, as well as slightly larger ascospores. Thelotrema fuscosubtile Mangold, Lücking & 

Lumbsch was previously confused with T. subtile but can be distinguished by the prominent ascomata and in the 

ascospores becoming pale brown. Finally, T. inspersoporinaceum Mangold, Lücking & Lumbsch differs from T. 

porinaceum in having an inspersed hymenium.
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Introduction

Australia is currently the only area for which complete, recent monographic treatments (Archer 2009; Mangold et 
al. 2009) are available for both the graphidoid and thelotremoid taxa of the core Graphidaceae as circumscribed by 
Rivas Plata et al. (2012a). A total of 336 species were reported in these two treatments, compared to 410 listed for 
India (Singh & Sinha 2010) and 314 reported for Costa Rica (Lücking et al. 2008; Sipman et al. 2012), with the 
latter not covering all genera in the family. The diversity of Graphidaceae encountered in Australia is thus fairly 
high, especially considering that a large portion of this area is situated outside the tropics, and one would therefore 
expect that most of the species would have been catalogued.

Ongoing studies, however, together with the increasing amount of DNA sequence data helped to refine species 
circumscriptions and to characterize material which could not readily be identified, continue to provide new 
information about the taxonomy and distribution of particular species. In the present case, we report four species 
new to science from various parts of Australia that were either not included in the previous monographic treatments 
or confused with other species. This supports the notion that most species of Graphidaceae, in particular those taxa 
confined to well-conserved rain forest, are not widely distributed but are restricted to a particular region, and hence 
applying names to taxa that suggest a wide, pantropical or even cosmopolitan distribution potentially results in 
accepting polyphyletic species. For the new species described below, sequence data subsequently became available 
to support their distinct taxonomic status and elucidated their phylogenetic relationships (Rivas Plata et al. 2012b, 
2013).

Material and Methods

The specimens were studied at The Field Museum. Thallus morphology was examined using a LEICA MS5 
dissecting microscope. Sections of thalli and ascomata were cut by hand with a razor blade and examined with 
180   Accepted by Mohammad Sohrabi: 20 Jun. 2014; published: 19 Dec. 2014



Acknowledgements

Data obtained for this study were gathered as part of two projects funded by the National Science Foundation: Phylogeny 

and Taxonomy of Ostropalean Fungi, with Emphasis on the Lichen-forming Thelotremataceae (DEB 0516116 to The 

Field Museum; PI H. T. Lumbsch; Co-PI R. Lücking) and ATM – Assembling a taxonomic monograph: The lichen family 

Graphidaceae (DEB-1025861 to The Field Museum; PI T. Lumbsch, CoPI R. Lücking).

References

Archer, A.W. (2009) Graphidaceae. Flora of Australia 57: 84–194.

Fée, A.L.A. (1825) Essai sur les cryptogames des écorces exotiques officinales. Paris. vii.xiv, 1-167 pp.

Lücking, R., Chaves, J.L., Sipman, H.J.M., Umaña, L. & Aptroot, A. (2008) A first assessment of the Ticolichen Biodiversity 

Inventory in Costa Rica: the genus Graphis, with notes on the genus Hemithecium (Ascomycota: Ostropales: 

Graphidaceae). Fieldiana Botany, New Series 46: 1–126.

http://dx.doi.org/10.3158/0015-0746(2008)46[1:afaott]2.0.co;2

Mangold, A., Elix, J.A. & Lumbsch, H.T. (2008) Ocellularia wirthii (Ascomycota, Ostropales), eine neue Art aus 

Neusüdwales, Australien. Sauteria 15: 363–369.

Mangold, A., Elix, J.A. and Lumbsch, H.T. (2009) Thelotremataceae. Flora of Australia 57: 195–420.

Montagne, C. (1845) Plantae cellulares quas in insulis Philippinensibus a cl. Cuming collectas recensuit observationibus 

nonnullis descriptionibusque illustravit. London Journal of Botany 4: 1–6. 

Müller, J. (1891) Lichenes Brisbanenses a cl. F. M. Bailey, Gouvernment Botanist, prope Brisbane (Queensland) in Australia 

orientali lecti. Nuovo Giornale Botanico Italiano 23: 385–404.

Müller, J. (1893) Lichenes exotici II. Hedwigia 32: 120–136.

Nelsen, M.P., Lücking, R., Aptroot., A., Andrew, C.J., Cáceres, M.E.S., Rivas Plata, E., Gueidan, C., Canêz, L.S., Knight, A., 

Ludwig, L.R., Mercado-Díaz, J.A., Parnmen, S. & Lumbsch, H.T. (2014) Elucidating phylogenetic relationships and 

genus-level classification within the fungal family Trypetheliaceae (Dothideomycetes: Ascomycota). Taxon 63(5): 

974–992.

http://dx.doi.org/10.12705/635.9

Nylander, W. (1861) Expositio Lichenum Novae Caledoniae. Annales des Sciences Naturelles 14: 37–54.

Rivas Plata, E., Lücking, R. & Lumbsch, H.T. (2012a) A new classification for the family Graphidaceae (Ascomycota: 

Lecanoromycetes: Ostropales). Fungal Diversity 52: 107–121.

http://dx.doi.org/10.1007/s13225-011-0135-8

Rivas Plata, E., Lücking, R. & Lumbsch, H.T. (2012b) Molecular phylogeny and systematics of the Ocellularia clade 

(Ascomycota: Ostropales: Graphidaceae). Taxon 61: 1161–1179. 

Rivas Plata E., Parnmen, S., Staiger, B., Mangold, A., Frisch, A., Weerakoon, G., Hernández M.J.E., Cáceres, M.E.S., Kalb, K., 

Sipman, H.J.M., Common, R.S., Nelsen, M.P., Lücking, R. & Lumbsch, H.T. (2013) A molecular phylogeny of 

Graphidaceae (Ascomycota, Lecanoromycetes, Ostropales) including 428 species. MycoKeys 6: 55–94.

http://dx.doi.org/10.3897/mycokeys.6.3482

Singh, K. P. & Sinha, G. P. (2010) Indian Lichens. An Annotated Checklist. Botanical Survey of India, Ministry of Environment 

and Forests, M/S Bishen Singh Mahendra pal Singh, Uttarakhand.

Sipman, H.J.M., Lücking, R., Aptroot, A., Kalb, K., Chaves, J.L. & Umaña, L. (2012) A first assessment of the Ticolichen 

biodiversity inventory in Costa Rica and adjacent areas: the thelotremoid Graphidaceae (Ascomycota: Ostropales). 

Phytotaxa 55: 1–214.
 Phytotaxa 189 (1)  © 2014 Magnolia Press  •   185NEW SPECIES OF GRAPHIDOID AND THELOTREMOID GRAPHIDACEAE



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /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
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /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

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




