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Abstract

Surirella terryi var. arctica has been described more than 50 years ago from northern Alaska. Since then, it has not been

reported in the scientific literature except for a single record. We studied in detail the holotype slide and material of S.

terryi var. arctica and several other samples from northern Alaska, and concluded that S. terryi var. arctica differs from

the nominate variety and should be placed in a separate species. Surirella arctica comb. et stat. nov. is presented here

including a detailed morphological description and light and scanning electron micrographs. Surirella arctica can be

easily recognized due to the internally thickened median area and transverse costae, together forming a craticula-like

structure on the interior valve surface. This feature is well visible in the light microscope and helps discriminating S.

arctica from other Surirella species similar in valve shape, size and other morphological characters. These taxa include S.

angusta, S. heardensis and an unknown species from Siberia and Mongolia. The presence of S. arctica has been

confirmed to date only from the northern Alaska and likely from the high Arctic in Canada. 
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Introduction

In the few past years there has been considerable effort to describe the diversity of freshwater diatoms in North
America as it became obvious that many diatom species are not cosmopolitan and identification of North American
diatoms with European taxonomic keys is inappropriate. This effort has resulted in the description of many new
species of diatoms (e.g., Gaiser & Johansen 2000, Bahls 2012, 2013, Stepanek & Kociolek 2013), in publishing of
regional diatom floras (e.g., Siver et al. 2005, Antoniades et al. 2008, Zimmermann et al. 2010, Siver & Hamilton
2011), and establishment of an updateable online diatom identification guide “The Diatoms of the United States”
(Spaulding et al. 2010). In addition, the identities of several rarely reported or forgotten taxa described in the past
from North America have recently been clarified (e.g., Kociolek et al. 2011, Van de Vijver & Lange-Bertalot 2009,
Potapova 2013, Veselá et al. 2013).

While studying in detail Surirella terryi D.B. Ward ex W.A. Terry (1907: 127), one of those rare almost
forgotten diatoms from the Northeastern USA (Veselá et al. 2013), we investigated the type material of S. terryi
var. arctica R.M. Patrick & Freese (1961: 285). This variety was described more than 50 years ago from Alaska but
has not been reported since, except for a single record made by Foged (1981: 169). The original description of S.
terryi var. arctica is thus: 

“Valve linear with wedge-shaped, rounded apices. Apical axis marked by a clear narrow line. Alae
5–6 in 10 µ, narrow. Surface of valve striated. Striae, 22–30 in 10 µ. Length, 26–49 µ. Breadth, 6–8 µ. 
This variety is distinguished from the nominate variety, Surirella terryi Ward var. terryi, by the shape
of the ends of the valve and the number of the alae” (Patrick & Freese 1961: 285).
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Remarkably, “S. spec.”, or a very similar taxon to “S. spec.”, was also reported by Foged (1982: pl. 35, fig. 19) 
from Borholm, Denmark and by Metzeltin et al. (2009) from Mongolia, both under the name Surirella angusta
Kützing. However, Metzeltin et al. (2009), in our opinion, included several taxa under the name S. angusta. We 
found that one group is identical to “S. spec.” (pl. 241, figs 1–7, 9–14), none of the taxa belong to S. angusta 
Kützing, and one SEM photograph (pl. 242, fig. 6) may represent S. arctica. Unfortunately, Metzeltin et al. (2009) 
did not publish any LM photographs corresponding to S. arctica, which creates some uncertainty about the identity 
of the diatom from pl. 242, fig. 6.

Finally, there is a record of an unidentified species “Surirella sp. [cf. S. angusta Kützing 1844]” (further called 
“S. sp.”) in Antoniades et al. (2008; p. 296, pl. 79, figs 1–5, pl. 132, figs 7–9) from Ellef Ringnes Island, Canada. 
The authors described the species in detail therefore it is possible to compare it with S. arctica; we conclude that 
their specimens belong to S. arctica. The overall valve appearance resembles S. arctica as well as the ranges of all 
valve characteristics measured (Table 2). The specimens of “S. sp.” probably belong to the smaller end of the valve 
length range (28–36.2 µm) observed for S. arctica. If we are correct, S. arctica does not occur only around 
Driftwood, Alaska but also in Ellef Ringnes Island, Canada (two freshwater and circumneutral sites with very low 
specific conductances, DOC and nutrient concentrations), which indicates that S. arctica is probably distributed in 
the high Arctic of North America (north of 68°N latitude).

Acknowledgements

The use of the Centralized Research Facilities, Drexel University, for the SEM is gratefully acknowledged. We 
thank Prof. Bart Van de Vijver for providing pictures of Surirella angusta from the Kützing’s type material for our 
comparisons. Jana Veselá is grateful for two separate McHenry Fellowships which supported her stay during 2011 
and 2012 at the Academy of Natural Sciences of Drexel University in Philadelphia, and allowed her to work on this 
project. Jana Veselá also received assistance from the University of South Bohemia, through a grant to the Botany 
Department (GAJU # 138/2010/P).

References

Antoniades, D., Hamilton, P.B., Douglas, M.S.V. & Smol, J.P. (2008) Diatoms of North America: The freshwater floras of 

Prince Patrick, Ellef Ringnes and northern Ellesmere Islands from the Canadian Arctic Archipelago. Iconographia 

Diatomologica 17: 1–649. 

Bahls, L. (2012) Seven new species in Navicula sensu stricto from the Northern Great Plains and Northern Rocky Mountains. 

Nova Hedwigia Supplement 141: 19–37.

Bahls, L. (2013) New diatoms (Bacillariophyta) from western North America. Phytotaxa 82: 7–28.

http://dx.doi.org/10.11646/phytotaxa.82.1.2 

Foged, N. (1981) Diatoms in Alaska. Bibliotheca Phycologica 53: 1–317. 

Foged, N. (1982) Diatoms in Bornholm, Denmark. Bibliotheca Phycologica 59: 1–175.

Gaiser, E.E. & Johansen, J.R. (2000) Freshwater diatoms from Carolina bays and other isolated wetlands on the Atlantic 

Coastal Plain of South Carolina, U.S.A., with description of seven taxa new to science. Diatom Research 15: 75–130.  

http://dx.doi.org/10.1080/0269249X.2000.9705487 

Hustedt, F. (1942) Süßwasser-Diatomeen des indomalayischen Archipels und der Hawaii-Inslen. Internationale Revue der 

gesamten Hydrobiologie und Hydrographie 42: 1–252.

Kociolek, J.P., Graeff, C.L. & Thomas, E.W. (2011) A description of the frustular morphology of Frustulia creuzburgensis 

(Krasske) Hustedt, with comments on its systematic position. Diatom Research 26: 29–41. 

 http://dx.doi.org/10.1080/0269249X.2011.562421 

Krammer, K. & Lange-Bertalot, H. (1988) Bacillariophyceae: Bacillariaceae, Epithemiaceae, Surirellaceae. In: Ettl, H., 

Gerloff, J., Heynig, H. & Mollenhauer, D. (eds.) Süβwasserflora von Mitteleuropa, 2/2. Gustav Fisher Verlag, Stuttgart, 

New York, 596 pp.

Kützing, F.T. (1844) Die kieselschaligen Bacillarien oder Diatomeen. Nordhausen. 152 pp., 30 pls.

Lange-Bertalot, H. & Genkal, S.I. (1999) Diatomeen aus Sibirien I. Inseln im Arktischen Ozean (Yugorsky Shar Strait). 

Iconographia Diatomologica 6: 1–363.

Metzeltin, D., Lange-Bertalot, H. & Nergui, S. (2009) Diatoms in Mongolia. Iconographia Diatomologica 20: 1–684.

Patrick, R. & Freese, L.R. (1961) Diatoms (Bacillariophyceae) from Northern Alaska. Proceedings of the Academy of Natural 

Sciences of Philadelphia 112: 129–293. 
 Phytotaxa 166 (3)  © 2014 Magnolia Press  •   233SURIRELLA ARCTICA COMB. ET STAT. NOV. 



Potapova, M. (2013) The types of 22 Navicula (Bacillariophyta) species described by Ruth Patrick. Proceedings of the 

Academy of Natural Sciences of Philadelphia 162: 1–23. 

http://dx.doi.org/10.1635/053.162.0101 

Potapova, M. & English, J. (2010) Surirella angusta. Diatoms of the United States. Available from: http://

westerndiatoms.colorado.edu/taxa/species/surirella_angusta (23 August 2013).

Rott, E. (1995) Diatoms of the Grand River, Ontario, Canada, restudied after 25 years. Limnologica 25: 165–192.

Ruck, E.C. & Kociolek, J.P. (2004) Preliminary phylogeny of the family Surirellaceae (Bacillariophyta). Bibliotheca 

Diatomologica 50: 1–236.

Sala, S.E. (1996) Flora diatomologica del embalse Paso de las Piedras (Argentina). III. Familias Epithemiaceae, Bacillariaceae 

y Surirellaceae (O. Pennales). Cryptogamie, Algologie 17: 95–122.

Sgro, G.V. & Johnasen, J.R. (1995) Rapid bioassessment of algal periphyton in freshwater streams. In: Butterworth F.M., 

Corkum L.D. & Guzmán-Rincón J. (eds.) Biomonitors and biomarkers as indicators of environmental change. Plenum 

Press, New York, pp. 291–311.

Siver, P.A. & Hamilton, P.B. (2011) Diatoms of North America: The Freshwater Flora of Waterbodies on the Atlantic Coastal 

Plain. Iconographia Diatomologica 22: 1–916.

Siver, P.A., Hamilton, P.B., Stachura-Suchoples, K. & Kociolek, J.P. (2005) Diatoms of North America. The Freshwater Flora 

of Cape Cod. Iconographia Diatomologica 14: 1–463.

Spaulding, S.A., Lubinski, D.J. & Potapova, M. (2010) Diatoms of the United States. Diatom identification guide & ecological 

resource. US Geological Survey, Boulder CO, USA. Available from: http://westerndiatoms.colorado.edu/ (accessed: 28 

August 2013).

Stepanek, J.G. & Kociolek, J.P. (2013) Several new species of Amphora and Halamphora from the western USA. Diatom 

Research 28: 61–76. 

http://dx.doi.org/10.1080/0269249X.2012.735205 

Terry, W.A. (1907) A partial list of Connecticut diatoms with some account of their distribution in certain parts of the state. 

Rhodora 9: 125–140.

Van de Vijver, B., Cocquyt, C., de Haan, M., Kopalová, K. & Zidarova, R. (2013) The genus Surirella (Bacillariophyta) in the 

sub-Antarctic and maritime Antarctic region. Diatom Research 28: 93–108. 

http://dx.doi.org/10.1080/0269249X.2012.739975 

Van de Vijver, B. & Lange-Bertalot, H. (2009) New and interesting Navicula taxa from Western and Northern Europe. Diatom 

Research 24: 415–429. 

http://dx.doi.org/10.1080/0269249X.2009.9705811 

Veselá, J., Johansen, J.R. & Potapova, M. (2013) Surirella terryi and S. cruciata: two rare diatoms from North America. 

Diatom Research 28: 503–516. 

http://dx.doi.org/10.1080/0269249X.2013.853697 

Zimmermann, C., Poulin, M. & Pienitz, R. (2010) Diatoms of North America: The Pliocene-Pleistocene freshwater flora of 

Bylot Island, Nunavut, Canadian High Arctic. Iconographia Diatomologica 21: 1–407.
VESELÁ & POTAPOVA234   •  Phytotaxa 166 (3)  © 2014 Magnolia Press



<<
  /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




