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Abstract

A new diatom species, Neidiomorpha sichuaniana sp. nov., is described from Zoigé Wetland, China. The morphology of
N. sichuaniana is documented by light and scanning electron microscope and discussed in detail, including a comparison
with the two other species in the genus Neidiomorpha also found in Zoigé. Neidiomorpha sichuaniana has a smaller
central area and smaller central constriction than N. binodiformis and less apiculate ends than N. binodis. We comment
on the systematic position of Neidiomorpha based on the morphology of these three species.
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Introduction

The diatom genus Neidiomorpha Lange-Bertalot H. & Cantonati M. in Cantonati et al. (2010: 196) was described
for species formerly placed in the genus Neidium Pfitzer (1871: 39). Neidiomorpha originally contained two
species, N. binodiformis (K. Krammer in Krammer & Lange-Bertalot) M. Cantonati, H. Lange-Bertalot & N. Angeli
(2010: 200) and N. binodis (Ehrenberg) M. Cantonati, H. Lange-Bertalot & N. Angeli (2010: 200), which are
distinguished from Neidium by having longitudinal depressions or “caves” on either side of the axial area running
the whole length of the valves. These species are also found in mostly alkaline habitats (Cantonati et al. 2010),
which is different from many, but not all, Neidium species (e.g. Reimer 1959). The diagnosis of Neidium, as typified
by N. affine (Ehrenberg) Pfitzer (1871: 39), was recently emended by Hamilton and Jahn (2005) to only include
species with a suite of features such as longitudinal canals, renilimbi, lacinia and external proximal raphe ends
recurved in opposite directions. Kavulic and Kociolek (2014) generated a cladistics analysis that included the two
Neidiomorpha species, ‘typical’ Neidium species, as well as several Neidium species with suites of features that are
necessary but not sufficient for inclusion in Neidium, such as N. temperei Reimer (1959: 33), N. holstii (Cleve)
Krammer in Krammer & Lange-Bertalot (1985: 106) and N. dubium (Ehrenberg) Cleve (1894: 70). Kavulic and
Kociolek (2014) suggested that Neidiomorpha is non-monophyletic, and that based on the emended diagnosis for
Neidium, there are species that fit in neither genus as presently circumscribed. Relationships of those species
suggest they may each need to be accommodated into new, separate genera, for all of them to be monophyletic.

Zoigé Wetland is located in the eastern edge of the Qinghai-Tibet Plateau, including Maqu County, Hongyuan
County and Aba County (Zhou et al. 2002). It is one of the three Tibetan Plateau grass wetlands, which is a typical
area of alpine ecosystems and cold peat wetland ecosystem (Chen et al. 2010). This area, with an elevation of over
3400-4000m, is a complete physiographic region, and possesses unique geological landform, hydrology, climate,
flora and fauna (Mu1982). The average annual rainfall of this area is 650mm and an average temperature is about
1.7°C (Chen et al. 2010).

We encountered populations of the two known species of Neidiomorpha from the Zoigé Wetlands, as well as a
species apparently new to science. In this paper we present LM and SEM observations on Chinese specimens of
these Neidiomorpha taxa and discuss relationships within the genus.
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In the SEM, externally the striae are composed of individual, circular to irregularly-shaped areolae, with 1-5
larger apertures near the sterum which become abruptly and distinctly smaller towards and onto the valve mantle
(Fig. 29). The striae on the mantle are comprised of a single, elongated areola (Figs 29, 30). The axial area is
narrow and expanded laterally to form a small, elliptical to irregular central area (Figs 29, 31). The raphe is simple
and filiform (Fig. 29). The distal raphe ends are deflected onto the mantle (Figs 29, 30). The central fissures are
small, slightly dilated simple central pores (Fig. 30). Voigt faults are visible on the secondary side of the valve (Fig.
29).

Internally, the areolae commonly number between 1—4 per stria, close to the sternum, larger and with hymenes
(Figs 32, 33). The longitudinal cave is shallow and visible in the mantle (Figs 32, 33). The raphe system has a
straight raphe slit lying in the sternum with distinct, distal helictoglossae and a central thickened area of silica
which appears similar to the helictoglossae (Figs 32, 33).

Discussion

Chinese specimens of both N. binodis and N. binodiformis fit the descriptions based on European (Germain 1981;
Krammer & Lange-Bertalot 1986; Cantonati et al. 2010) and North American (Patrick & Reimer 1966) specimens.
The Neidiomorpha binodis specimens from the Zoigé Wetlands are on the small end of the size range, but in
general fit the description of the species. Neidiomorpha sichuaniana resembles N. binodeformis more than N.
binodis in valve outline, lacking the more attenuated ends of the latter. Neidiomorpha sichuaniana has striae that
are more punctate and appear undulate, more similar to those of N. binodis than the finer striae of N. binodeformis.
Kavulic and Kociolek (2014: Figure 15) showed that Neidiomorpha is non-monophyletic, with N. binodis sharing a
more recent common ancestor with other Neidium taxa, rather than Neidiomorpha binodiformis. N. binodis and
species of Neidium share the synapomorphy of internal hymenate occlusions over the areolae, a feature apparently
missing in N. binodiformis, the generitype of Neidiomorpha. Kavulic and Kociolek did not cite Krammer and
Lange-Bertalot (1985: pl. 43, fig. 4), which shows N. binodiformis with internally positioned hymenes. Even so,
the relationships N. binodiformis to N. binodis, remains uncertain.

It is noted here that N. sichuaniana has hymenate occlusions but lacks many of the features that would argue
for its inclusion within Neidium, especially as Hamilton and Jahn (2005) have recently offered a narrow
circumscription in their amended diagnosis of the genus. Further work is needed to determine if Neidiomorpha is
indeed monophyletic.

Acknowledgements

This research was funded in part with grant 31270249 from the National Nature Science Foundation. We would
like to thank Qingming You, Wanting Pang, Bo Li, Yong Fang, Yichen Ni and Rongjia Ze for their help with the
collection of materials in the field and laboratory. An anonymous reviewer provided helpful comments.

References

Cantonati, M., Lange-Bertalot, H. & Angeli, N. (2010) Neidiomorpha gen. nov. (Bacillariophyta): A new freshwater diatom
genus separated from Neidium Pfitzer. Botanical Studies 51: 195-202.

Chen, Z.K. & Lu, X.G. (2010) Comparison between the Marsh Wetland Landscape Patterns in the Zoigé Plateau for Two
Periods. Wetland Science 8 (1): 8—14.

Germain, H. (1981) Flore des diatomées: Diatomophycées. eaux douces et saumatres du Massif Armoricain et des contrées
voisines d' Europe occidentale. Société Nouvelle des Editions Boubée, Paris, 444pp.

Hamilton, P.B. & Jahn, R. (2005) Typification of Navicula affinis Ehrenberg: type for the name of the genus Neidium Pfitzer.
Diatom Research 20: 281-294.
http://dx.doi.org/10.1080/0269249x.2005.9705637

Kavulic, K.J. & Kociolek, J.P. (2014) A morphological investigation of Neidium temperei Reimer (Bacillariophyta), and a
consideration of its systematic placement. Diatom Research 29:
http://dx.doi.org/10.1080/0269249x.2013.872194

130 * Phytotaxa 166 (2) © 2014 Magnolia Press LIU ET AL.



Krammer, K. & Lange-Bertalot, H. (1985) Naviculaceae: Neue und wenig bekannte Taxa, neue Kombinationen und Synonyme
sowie Bemerkungen zu einigen Gattungen. Bibliotheca Diatomologica 9: 1-230.

Krammer, K. & Lange-Bertalot, H. (1986) Bacillariophyceae 1. Teil: Naviculaceae. Band 2/1 in: Ettl, H.,Gerloff, J., Heynig, H.
& Mollenhauer, D. (eds.), SiSwasser flora von Mitteleuropa. Fischer, Stuttgart, Germany, 876 pp.

Lange-Bertalot, H. & Genkal, S.I. (1999) Diatoms from Siberia I. Islands in the Arctic Ocean (Yugorsky-Shar Strait).
Iconographia Diatomologica 6: 1-390.

Li, J.Y. & Qi, Y.Z. (2010) Flora algarum sinicarum aquae dulcis (Timus XIV): Bacillariophyta — Naviculaceae (1). Beijing
Science Press, Beijing, China, 177pp.

Mann, D.G. (1984) Auxospore formation and development in Neidium (Bacillariophyta). British Phycological Journal 19:
319-331.
http://dx.doi.org/10.1080/00071618400650371

Metzeltin, D., Lange-Bertalot, H. & Nergui, S. (2009) Diatoms in Mongolia. Iconographia Diatomologica 20: 1-686.

Mihaela, D.E. & Marina, P. (2012) A new species of Eucocconeis (Bacillariaphyceae) from North America. Diatom Research
27: 75-80.
http://dx.doi.org/10.1080/0269249x.2012.663560

Mu, G.C. (1982) The natural situation and physiognomy growth of the Zoigé Plateau. Journal of Southwest China Normal
University 4: 42-46.

Ning, L.M. & Wang, H.J. (2010) Review and Forecast of the Researches on Wetland in the Zoigé Plateau in the Past 10 Years.
Journal of Anhui Agriculture Science 38(26): 14552—14554, 14557.

Patrick, R. & Reimer, C.W. (1966) The diatoms of the United States. The Academy of Natural Sciences of Philadelphia,
Philadelphia, Vol. 1: 1-688 pp.

Pfitzer, E. (1871) Untersuchungen iiber Bau und Entwickung der Bacillariaceen (Diatomaceen). Bot. Abhandl. Morphol.
Physiol 1: 1-189.

Reimer, C.W. (1959) The diatom genus Neidium. 1. New species, new records, and taxonomic revisions. Proceedings of the
Academy of Natural Sciences of Philadelphia 111: 1-36

Round, F.E., Crawford, RM. & Mann, D.G. (1990) The diatoms, biology and morphology of the genera. Cambridge University
Press, Cambridge, 747 pp.

Siver, P.A., Hamilton, P.B., Stachura-Suchoples, K. & Kociolek, J.P. (2003) Morphological observations of Neidium species
with sagittate apices, including the description of N. capecodii sp. nov. Diatom Research 18: 131-148.
http://dx.doi.org/10.1080/0269249x.2003.9705578

Thomas, E.W. & Kociolek, J.P. (2008) Taxonomy and ultrastructure of two new Neidium species from lakes in the Sierra
Nevada Mountains of Northern California (U.S.A.). Diatom Research 23: 471-482.
http://dx.doi.org/10.1080/0269249x.2008.9705770

Wu, B., Liu, Q., Wang, Q.X. & Kociolek, J.P. (2013) A new species of the diatom genus Campylodiscus (Bacillariophyta,
Surirellaceae) from Dongtan, Chongming Island, China. Phytotaxa 115(2): 49-54.
http://dx.doi.org/10.11646/phytotaxa.115.2.3

Zelazna-Wieczorek, J. (2011) Diatom flora in springs of Lodz Hills (Central Poland). Biodiversity, taxonomy, and temporal
changes of epipsammic diatom assemblages in springs affected by human impact. Diatom Monographs 13: 1-420.

Zhou,W.J., Lu, X.F., Wu, Z.K., Deng, L., Jull, A.J.T., Donahue, D. & Beck, W. (2002) Peat record reflecting Holocene climatic
change in the Zoigé Plateau and AMS radiocarbon dating. Chinese Science Bull 47(1): 66-70.

Zhu, H.Z. & Chen, 1.Y. (2000) Bacillariophyta of the Xizhang Plateau. Science Press, Beijing, China, 353pp

THREE SPECIES OF NEIDIOMORPHA FROM ZOIGE WETLAND, CHINA  Phytotaxa 166 (2) © 2014 Magnolia Press ® 131




<<
  /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




