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Freshwater ascomycetes: Jahnula apiospora (Jahnulales, Dothideomycetes), 
a new species from Prince Edward Island, Canada

presented in the specimen citation section. For ascospore 
septum position, the decimal system described by Shoe-
maker and Babcock (1989) was used.

Jahnula apiospora A. Carter, Raja & Shearer, sp. nov. 
Figs. 1–9

Ascomata dispersa, superfi cialia vel immersa, globosa vel 
subglobosa, membranacea, per hyphas latas, brunneas, 
superfi ciales, stoloniformes, substratum connexa 250–305 × 
300–360 μm, latas nigerrima, ostiolata. Ostiola circularia, 
depressa. Peridium 40–45 μm crassum, transverse ex cellulis 
6–10 cellulae compositum. Pseudoparaphyses trabeculatae, 
in matrice gelatinosa inclusae. Asci 108–140 × 14–22 μm, 
fi ssitunicati, cylindrici, octospori. Ascosporae 30–40 × 8–
12 μm, uniseriatis vel biseriatis, fusiformes, basi unisepta-
tae, apiosporicae, brunneae, multiguttulatae.

Ascomata scattered, superfi cial to partially immersed in 
wood, attached to the wood by broad, brown, superfi cial, 
stoloniferous hyphae, membranous, globose to subglobose, 
250–305 × 300–360 μm, black, ostiolate; ostiole circular, 
depressed (Figs. 1–3). Peridium 40–45 μm wide, composed 
of textura angularis in surface view; in longitudinal section 
6–10 cell layers wide, composed of an outer layer of thick-
walled cells 30–33 × 15–19 μm, occluded by black, amor-
phous material along the upper two-thirds of the ascomata; 
inner layer of moderately thick-walled, large, brown, isodia-
metric to angular cells, 12–26 × 5–10 μm wide (Fig. 4). Pseu-
doparaphyses hyaline, trabeculate, narrow, branched, and 
anastomosing above the asci, embedded in a gelatinous 
matrix (Fig. 5). Asci 108–140 × 14–22 μm (mean = 122 × 
18 μm, n = 20), basal, cylindrical to narrowly fusoid, pedicel-
late (Fig. 6), bitunicate, fi ssitunicate (Fig. 7), with or without 
an apical chamber; endoascus about 18 μm wide, extending 
to 160–190 μm in length, with eight, overlapping uniseriate 
to biseriate ascospores. Ascospores 30–40 × 8–12 μm (mean 
= 35 × 8 μm, n = 40), 7–9 μm wide at the septum, fusiform, 
slightly constricted at the septum, apiculate, unequally one-
septate; septum submedian (0.44–0.64; mean = 0.55, n = 40), 
apical cell 18–27 μm long, basal cell shorter than apical cell, 
11–16 μm long, slightly curved, hyaline when young, brown 
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Abstract A new ascomycete species, Jahnula apiospora 
(Jahnulales, Dothideomycetes), collected from submerged 
wood in a freshwater creek on Prince Edward Island, 
Canada, is described and illustrated. The characteristic fea-
tures of the new species are globose to subglobose, black, 
ostiolate, membranous ascomata with broad, brown, sub-
tending hyphae; a peridial wall composed of an outer layer 
of thick-walled cells occluded by black, amorphous material 
along the upper two-thirds of the ascoma; trabeculate pseu-
doparaphyses; cylindrical to narrowly fusoid, fi ssitunicate 
asci; and brown, one-septate, apiosporous ascospores 
without a gelatinous sheath or appendages.

Key words Aquatic fungi · Loculoascomycetes · Lotic · 
Submerged wood · Systematics

Jahnula Kirschst. is the largest genus in the order Jahnulales 
(Dothideomycetes) (Pang et al. 2002; Campbell et al. 2007) 
and, at present, contains 13 species (Hawksworth 1984; 
Hyde 1992; Hyde and Wong 1999; Pang et al. 2002; Pinruan 
et al. 2002; Raja and Shearer 2006). In this article, we 
describe and illustrate a new species of Jahnula that was 
found on submerged wood collected from a freshwater 
creek on Prince Edward Island, Canada.

Methods for collection, characterization, and illustration 
of the new fungus are described in Fallah and Shearer 
(2001), Shearer et al. (2004), and Raja and Shearer (2006). 
Latitude and longitude were recorded in the fi eld and are 
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Figs. 1–9. Jahnula apiospora from the holotype. 1 Longitudinal section 
through ascoma. 2 Broad, thick-walled, brown hyphae on wood. 3 
Squash mount of ascoma; arrow indicates broad, thick-walled subtend-

ing hypha. 4 Peridium. 5 Trabeculate pseudoparaphyses. 6 Ascus. 7 
Fissitunicate ascus dehiscence. 8, 9 Ascospores; note the darkened 
septum in 8. Bars 1, 3, 4–9 20 μm; 2 1 mm
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at maturity, multiguttulate, smooth-walled, lacking a gelati-
nous sheath and appendages (Figs. 8, 9).

Single-spore isolates grown on corn meal agar (CMA; 
Difco) slow growing, reaching about 1–2 mm diameter in 
30–40 days, black, effuse; hyphae broad, thick-walled, and 
constricted at the septa; no anamorph observed.

Etymology: From the Greek ápion = pear; sporá = spore, 
referring to the pear-shaped two-celled ascospores, with 
one cell markedly smaller than the other.

Materials examined: CANADA. Prince Edward Island, 
46°12′38″ N, 63°19′40″ W, on submerged decorticated wood, 
in a small creek beside dirt road near Bonshaw and Trans 
Canada Highway, 13 October 2007, Adrian Carter, AC-706 
(holotype: ILL40554). Ex-holotype culture DAOM 239555 
is deposited at the Canadian Collection of Fungi Cultures 
in Ottawa, Ontario.

Known distribution: Canada (Prince Edward Island).
Jahnula apiospora agrees well with the generic charac-

teristics of Jahnula and is most similar to the type species, 
J. aquatica (Plöttner & Kirschst.) Kirschst. (Hawksworth 
1984; Hyde and Wong 1999; Raja and Shearer 2006). Simi-
larities between the two taxa include the presence of wide, 
brown hyphae attached to the ascomata, a peridium of 
large, polyhedral cells with large cell lumens, trabeculate 
pseudoparaphyses, cylindrical fi ssitunicate asci arising from 
the base of the ascoma, and brown, 1-septate, multiguttu-
late ascospores lacking a gelatinous sheath.

The two species differ in the shape of the ascomata, 
which is globose with a recessed ostiole in J. apiospora, and 
globose to broadly obpyriform and papillate in J. aquatica. 
A distinctive feature of J. apiospora not present in J. aquat-
ica is the presence of a layer of black amorphous material 
on the upper two-thirds of the ascomata (Figs. 1, 2). The 
ascospores of J. apiospora are narrower (8–12 μm wide) 
than those of J. aquatica (11–16 μm wide), and those of J. 
apiospora have a longer apical than basal cell, while the 
ascospore cells of J. aquatica are approximately equal in 
length or the basal cell may be slightly longer than the apical 
cell. The ascospore midseptum of J. apiospora is more 
prominently darkened (Fig. 8) than that of J. aquatica.

A recent molecular phylogenetic study of the Jahnulales 
inferred from 18S and 28S ribosomal DNA sequences 
(Campbell et al. 2007) revealed that Jahnula was polyphy-
letic. Jahnula granulosa K.D. Hyde & S.W. Wong and J. 
rostrata Raja & Shearer were sister taxa to J. aquatica in the 
Jahnula s. str. clade, whereas the remaining species of 
Jahnula occurred in another clade. Jahnula apiospora differs 
from J. granulosa in having a recessed ostiole as opposed 
to a papillate ascoma, trabeculate versus septate pseudopa-
raphyses, and black amorphous material present on the 
surface of the ascomata. In addition, the ascospores of J. 

apiospora are fusiform, apiosporus, smooth-walled, and 
lack a gelatinous sheath, whereas those of J. granulosa are 
ellipsoidal to broadly fusiform, medially septate, granulose 
as viewed by scanning electron microscopy (SEM), and 
have a gelatinous sheath (Hyde and Wong 1999). The third 
member of the Jahnula s. str. clade, J. rostrata, differs from 
J. apiospora in having a prominent ascomal neck, septate 
rather than trabeculate pseudoparaphyses, and ellipsoidal 
to broadly ellipsoidal ascospores. In addition, the ascospore 
septum of J. rostrata is medial, the ascospore walls are 
roughened in a striate pattern, and an ascospore sheath is 
present (Raja and Shearer 2006).

Jahnula apiospora differs morphologically from all the 
taxa in the second clade of Jahnula species, which itself 
appears to be polyphyletic (Campbell et al. 2007). Molecu-
lar sequence data are necessary to determine the phyloge-
netic placement of J. apiospora within the Jahnulales and 
to resolve relationships within the genus Jahnula.

Acknowledgments We thank Astrid Ferrer for reviewing the manu-
script before submission. We appreciate the comments provided by the 
two anonymous reviewers. This manuscript is based on work supported 
by the National Science Foundation (under NSF Grant No. DEB 03-
16496). Support from NSF is gratefully acknowledged. Any opinions, 
fi ndings, and conclusions or recommendations expressed in this publi-
cation are those of the authors and do not necessarily refl ect the views 
of the National Science Foundation.

References

Campbell J, Ferrer A, Raja HA, Sivichai S, Shearer CA (2007) Phylo-
genetic relationships among taxa in the Jahnulales inferred from 18S 
and 28S nuclear ribosomal DNA sequences. Can J Bot 85:873–882

Fallah PM, Shearer CA (2001) Freshwater ascomycetes: new or note-
worthy species from north temperate lakes in Wisconsin. Mycologia 
93:566–602

Hawksworth DL (1984) Observations on Jahnula Kirschst., a remark-
able aquatic pyrenomycete. Sydowia 37:43–46

Hyde KD (1992) Tropical Australian freshwater fungi. I. Some asco-
mycetes. Aust Syst Bot 5:106–116

Hyde KD, Wong SW (1999) Tropical Australian freshwater fungi. XV. 
The ascomycete genus Jahnula, with fi ve new species and one new 
combination. Nova Hedwigia 68:489–509

Pang KL, Abdel-Wahab MA, Sivichai S, El-Sharouney HM, Jones 
EBG (2002) Jahnulales (Dothideomycetes, Ascomycetes): a new 
order of lignicolous freshwater ascomycetes. Mycol Res 106:
1031–1042

Pinruan U, Jones EBG, Hyde KD (2002) Aquatic fungi from peat 
swamp palms: Jahnula appendiculata sp. nov. Sydowia 54:242–247

Raja HA, Shearer CA (2006) Jahnula species from North and Central 
America, including three new species. Mycologia 98:319–332

Shearer CA, Langsam DM, Longore JE (2004) Fungi in freshwater 
habitats. In: Mueller GM, Bills GF, Foster MS (eds) Biodiversity of 
fungi: inventory and monitoring methods. Elsevier, Amsterdam, 
pp 513–531

Shoemaker RA, Babcock CE (1989) Phaeosphaeria. Can J Bot 67:
1500–1599



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /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 false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /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 /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /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 600
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /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

  /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 <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


