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A Lichen Genus Porpidia (Porpidiaceae) from South Korea
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Taxonomic study of the crustose lichen Porpidia was performed in this paper. Three species are described, including two

recorded species and one new record: Porpidia macrocarpa (DC.) Hertel & A. J. Schwab. A description of each species is

presented along with morphological, anatomic, and chemical characteristics. A key to the identification of species of Porpidia

is also presented.
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The crustose lichen genus Porpidia Körber is a saxi-

colous lichen that is widely distributed in the mountains

of South Korea. The genus was firstly described by Kör-

ber [1], and it belonged to the classical family Lecide-

aceae and classical genus Lecidea [2] for a long time. It

was later segregated from Lecidea in 1975 as the genus

name Huilia Zahlbr. by Hertel [3], and in 1984, the same

author [4] resurrected the genus name Porpidia as the cor-

rect name for the genus Huilia.

The species of Porpidia occur mostly on siliceous rocks,

although a few are confirmed on bark, lignum, worked

timber, and consolidated soil [5]. Due to their growth on

rock, Porpidia spp. are difficult to collect, such that the

number of specimens is relatively fewer than that of

macro-lichens. These share some common characteristics:

thallus endolithic to epilithic, 0.1 to 1.5 mm thick; contin-

uous thalli almost completely uncracked; thallus gray to

ashy gray or orange; apothecia usually sessile on thallus,

disk pruinose or not, spores ellipsoid and covered with a

hyaline halo, ascus tip with a dark blue tubular structure

when stained in iodine solution.

Two species, P. albocaerulescens and P. crustulata, have

been reported in South Korea [6]. Except for a checklist,

no taxonomic study on this genus has been carried out,

and therefore this work focused on the detailed taxo-

nomic analysis of this genus from South Korea. One hun-

dred and twenty specimens were collected from the main

mountains of South Korea during 2003 to 2010. Two spe-

cies, P. albocaerulescens and P. crustulata, were found

during our study, together with another reported species.

In total, three species are included in this paper with a key

for the identification of species of Porpidia.

Specimens were examined using standard microscopical

techniques and hand-sectioned under a Nikon SMZ645

dissecting microscope (Nikon, Tokyo, Japan). All measure-

ments were made on material mounted in water, amyloid

reactions were tested with iodine solution, and lactophe-

nol cotton blue was used as a stain. Nikon Coolpix 4500

was used for taking photographs of the species. Thin layer

chromatography was performed in solvent system C

(toluene : acetic acid = 85 : 15) as described by Elix et al.

[7] and White and James [8]. The specimens were lodged

at the herbarium of the Lichen & Allied Bioresource Cen-

ter, Korean Lichen Research Institute (KoLRI), Sunchon

National University, Korea.

Taxonomic Treatment of the Species

Key to the genus Porpidia in South Korea

1. Apothecia disk heavily pruinose, thallus thick (0.5~

1.2 mm) ············································  P. albocaerulescens

1. Apothecia non-pruinose, thallus thin ···························  2

2. Apothecia less than 1 mm in diam., hymenium 60~

90 µm high, spores 10~17 µm ···················  P. crustulata

2. Apothecia 1~3 mm in diam., hymenium 80~120 µm

high, spores 16~25 µm ···························· P. macrocarpa

The Species

Porpidia albocaerulescens (Wulfen) Hertel & Knoph

Diagnostic characters. Thallus grayish green to whit-

ish, sometimes dark to olive green when wet, continuous,

slightly cracked when dry, 0.3~1.2 mm thick, surface even,

marginal part usually thinner than the thallus center. Pro-

thallus black, rather obvious when two individual thallus

abut each other. Apothecia abundant, clustered and sessile,

but sunken in thallus when young, 0.5~1.5 mm in diame-

ter when mature, disk black, covered with white pruina.

Hymenium 70~110 µm high, epithecium brown to dark

brown, subhymenium 20~40 µm high, exciple dark brown*Corresponding author <E-mail : jshru1@sunchon.ac.kr>
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to blackish in marginal part, lighter brown within. Spores

ellipsoid, 17~25 × 6~10 µm.

Chemistry. Stictic acid (main), cryptostictic acid, con-

stictic acid, and norstictic acid.

Habitat. On HCl-rocks, particularly in shady and humid

areas.

South Korean distribution. Rather common, widely dis-

tributed all over South Korea, found in altitudes from sea

level up to 1,600 m.

World distribution. Eastern to Southeastern Asia, Europe,

and North America [5, 9, 10].

Remarks. The species was easy to recognize even in

the field. It is the only pruinose Porpidia species in South

Korea. By having a thick and smooth thallus, as well as

large apothecia and thick whitish pruina, it is easy to sep-

arate from other crustose lichen species in South Korea.

Representative specimens examined. Mt. Halla, Jeju

Island, 33
o

22'47.3" N, 126
o

33'43.0" E, alt. 1,270 m,

Hur090128. Bogil Island Jeonnam Prov., 34
o

08'77.8" N,

126
o

32'77.7" E, alt. 2 m, Hur100003. Mt. Jiri, Hadong-gun,

Gyeongnam Prov., 35
o

18'355" N, 127
o

35'214" E, alt.

1,473 m, Hur091183. Mt. Duta, Pyeongchang-gun, Gang-

won Prov., 37
o

33'94.3" N, 128
o

35'02.5" E, alt. 355 m,

Hur100691. Mt. Suri, Anyang City, Gyeonggi Prov.,

37
o

22'004" N, 126
o

53'612" E, alt. 194 m, Hur101224.

Porpidia crustulata (Ach.) Hertel & Knoph

Remarks. This species was not found during our study,

but it has been reported by Moon [11] on Mt. Sorak.

Unfortunately, we did not find the species after several

field surveys on Mt. Sorak.

The species is characterized by having thin thallus (less

than 0.5 mm), short hymenium (60~90 µm high), small

spores (10~17 µm long), small and numerous apothecia

(less than 1 mm in diameter), and non-pruinose black disk.

It is similar with P. macrocarpa but differs in having

smaller spore size, hymenium height, and apothecia size.

South Korean distribution. Rare, reported only on Mt.

Sorak [11].

World distribution. It has been reported all over the

world, from temperate to alpine or arctic climates [10].

Porpidia macrocapa (DC.) Hertel & A. J. Schwab (Fig.

1A~1C)

Diagnostic characters. Thallus greenish gray to whitish

gray, sometimes partly orange, epilithic or less frequently

endolithic, smooth or rugulose in some old parts, rather

thin, 0.1 to 0.5 mm in diameter. Clear black prothallus

present in the marginal part. Apothecia abundant and clus-

tered, sessile in mature thallus, sunken when young, 0.5~

2.0 (~3.0) mm in diameter, black or dark brown, disk

non-pruinose, usually flat. Hymenium 70~100 µm high,

epithecium usually olive brown, subhymenium 20~40 µm

high, exciple composed of elongated cells radiating from

hypothecium, dark brown to blackish in margin and paler

within. Spores ellipsoid, 18~23 × 6~9 µm.

Chemistry. Stictic acid and cryptostictic acid (all acces-

sory); or no compound.

Habitat. HCl-rock, on exposed but humid area.

South Korean distribution. Rare, it is found only in

Gangwon province at an altitude around 800~1,200 m.

World distribution. Asia, Europe, and North America

[9, 10, 12].

Remarks. The species might be confused with P. crutu-

lata when its apothecia are small, but it has a higher

Fig. 1. Morphological characteristics and distribution of Porpidia

macrocapa. A, Habit of Porpidia macrocapa (DC.)

Hertel & A. J. Schwab; B, Exciple section of P.

macrocapa; C, Distribution of P. macrocapa in South

Korea.
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hymenium and larger spores (usually around 20 µm long),

whereas P. crustulata has spores always shorter than

17 µm. Some P. albocaerulescens specimens with unclear

pruina on disk might be confusing, but P. macrocarpa has

much thinner thallus, smaller spores, and darker exciple.

Specimens examined. Mt. Eungbok, Hongcheon-gun,

Gangwon Prov., 37
o

51'359" N, 128
o

30'974" E, alt. 1,192m,

Hur090664. Mt. Jang, Sangdong-eup, Yeongwol-gun, Gang-

won Prov., 37
o

08'38.7" N, 128
o

51'04.2" E, alt. 762 m,

Hur100866.

Acknowledgements

This work was supported by a grant from the Korea

National Research Resource Center Program (Grant 2010-

0000660) and the Korean Forest Service Program (KNA

2010) through the Korea National Arboretum.

References

1. Körber GW. Systema Lichenum Germaniae. Breslau: Tre-
wendt & Granier; 1855.

2. Zahlbruckner A. Lichenes (Flechten). B. Spezieller Teil. In:
Engler A, Prantl K, editors. Die Natiirlichen Pflanzen-fami-

lien, Vol. 8. Leipzig: W. Engelmann; 1926. p. 61-270.
3. Hertel H. Beiträge zur Kenntnis der Flechtenfamilie Lecide-

aceae VI. Herzogia 1975;3:365-406.
4. Hertel H. Über saxicole, lecideoide Flechten der Subantark-

tis. Nova Hedwigia Beih 1984;79:399-499.
5. Inoue M. Japanese species of Huilia (Lichenes) (1-3). J Jpn

Bot 1983;58:113-28, 161-73, 225-36.
6. Hur JS, Koh YJ, Harada H. A checklist of Korean lichens.

Lichenology 2005;4:65-95.
7. Elix JA, Johnston J, Parker JL. A catalogue of standardized

thin layer chromatographic data and biosynthetic relation-
ships for lichen substances. 2nd ed. Canberra: Australian
National University; 1987.

8. White FJ, James PW. A new guide to microchemical tech-
niques for the identification of lichen substances. Br Lichen
Soc Bull (Suppl) 1985;57:1-41.

9. Gowan SP. The lichen genus Porpidia (Porpidiaceae) in
North America. Bryologist 1989;92:25-59.

10. Hertel H. Gesteinsbewohnende Arten der Sammelgattung
Lecidea (Lichenes) aus Zentral-, Ost-, und Siidasien.
Khumbu Himal 1977;6:145-378.

11. Moon KH. Lichens of Mt. Sorak in Korea. J Hattori Bot Lab
1999;86:187-220.

12. Knoph JG. Vorarbeiten zu einer Monographie der euthallinen
Arten der Flechtengattung Porpidia (Porpidiaceae, Lecano-
rales) Europas, mit besonderer Bercksichtigungd es Alpenge-
bietes. München: Institut für Systematische Botanik der
Universitt München; 1984.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /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
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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 0.15
    /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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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 ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /FRA <>
    /ENU (Use these settings to create PDF documents with higher image resolution for improved printing quality. The PDF documents can be opened with Acrobat and Reader 5.0 and later.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308000200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e30593002537052376642306e753b8cea3092670059279650306b4fdd306430533068304c3067304d307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e30593002>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


