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Abstract

The present work reports the findings of a new alien annelid, Branchiura sowerbyi, in freshwaters of mainland Greece. The
species was found in August 2008 in Strymonas River near Neo Petritsi in Serres Prefecture, and in Alidkmonas River near

Niselli in Imathia Prefecture.
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Of all 1100 wvalid species of freshwater
oligochaete species known to date (Martin et al.
2008) only 15 are found on all six continents,
excluding Antarctica (Timm 1979). Branchiura
sowerbyi Beddard, 1892 is one of them,
widespread in Europe and North America and
also known from South-East Asia, South
America, South Africa, Australia and Mauritius
Island (Brinkhurst and Jamieson 1971). Beddard
(1892) have described this species and its
monotypical genus from a pond in Royal
Botanical Society's Gardens, Regent's Park in
London (UK). Although found all over the
world, its earliest records were restricted only to
South-East Asia and to botanical gardens in
Europe (Brinkhurst and Jamieson 1971). In
cooler temperate regions the species is found
most frequently in artificially warmed waters
(Aston 1968; Brinkhurst and Jamieson 1971;
Cassellato 1984; Kasprzak 1981; Mann 1958).
Such distribution pattern has led to a conclusion
that B. sowerbyi is a species originating from the
Sino-Indian region, spread elsewhere due to
human activity (Nehring 2002; Timm 1979;
Tobias 1972).

Fauna Europaea reports this species from 22
countries throughout entire Europe (Giani 2004).

In Southern Europe it is known from Hungary
(Specziar and Bir6 1998), Romania (Rigsnoveanu
and Vadineanu 2003) Croatia (Giani 2004),
Serbia (Paunovic et al. 2005), Bulgaria (Uzunov
1976), Italy (Gherardi et al. 2008), France (Giani
2004) and Spain (Garcia-Berthou et al. 2007)
where it occurs usually in shallow, very warm
stagnant or slowly flowing waters. Its presence
has never been recorded in southern parts of
Balkan Peninsula, ie. Albania, Montenegro,
Macedonia and Greece.

Branchiura sowerbyi (Figure 1) is 38-185 mm
long with intense yellowish pink to bright red
colour. It has dorsal anterior bundles with 1-3
short hair setae, 11-12 setaec with bifid tips,
rarely a single intermediate tooth, often the
upper tooth is rudimentary or absent, wentral
bundles with 10-11 similar bifid setaec. What
makes this species easy to recognize from all the
other aquatic oligochaetes occuring in Europe is
remarkable presence of long (longer than the
body diameter) dorsal and ventral gill filaments
(Figure 2) on 50-160 segments in the posterior
part of its body (Brinkhurst and Jamieson 1971;
Kasprzak 1981).

Fifty six individuals of this species were
found on 23 August 2008 in the Strymonas River
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Figure 1. Branchiura sowerbyi from Alidkmonas River

(Photograph by Michat Grabowski)

Figure 4. Side branch of Strymonas River where B. sowerbyi
was found (Photograph by Michat Grabowski)

Figure 2. B. sowerbyi — posterior part of the body with gill
filaments (Photograph by Michat Grabowski)
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Figure 3. Locations of first records of B. sowerbyi in Greece:
(AR) Alidkmonas River in Imathia Prefecture, (SR)
Strymonas River in Serres Prefecture

near Neo Petritsi village in Serres Prefecture
(Central Macedonia) of Greece (Figure 3, coordi-
nates 41°16.909'N, 23°19.940"). The sample of
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Figure 5. Slowly flowing branch of Alidkmonas River where
B. sowerbyi was found (Photograph by Michat Grabowski)

surface bottom sediments (ca. 120 cm’) was
taken with hydrobiological hand net from a side
branch of the river (Figure 4). The submerged
vegetation was poor with only some green algae
and scarce Potamogeton sp. plants, banks of the
river were overgrow with grass, bottom
sediments composed of gravel covered with thin
layer of clay. Water temperature was 30.4°C and
conductivity 395.4 uS. Other oligochaete species
found in this site were: Limnodrilus hoffmeisteri
Claparéde, 1862, Tubifex tubifex (Miiller, 1774),
Limnodrilus udekemianus Claparéde, 1862 and
Aulodrilus pluriseta (Piguet, 1906).

Only one individual of this species was found
on 22 August 2008 in the Alidkmonas River
near Niselli village in Imathia Prefecture
(Central Macedonia) of Greece (Figure 3,
coordinates 40°35.013'N, 22°27.962'E). The
sample of surface bottom sediments (ca. 120
cm’) was taken with hydrobiological hand net
from a slowly flowing branch (Figure 5). The
sampling site was overgrown with aquatic
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vegetation (Ceratophyllum sp., Elodea sp.,
filamentous green algae), bottom sediments
composed of thick layer of mud rich in plant
detritus having noticeable odour of sulphur
hydrogen. Water temperature was 25.4°C and
conductivity 516.6 uS. Accompanying oligo-
chaete species were Limnodrilus hoffmeisteri
Claparéde, 1862, Limnodrilus profundicola
(Verrill, 1871) and Nais variabilis Piguet, 1906.

Presence of B. sowerbyi has already been
known for a long time from the Struma River in
Bulgaria (Uzunov 1976). The Strymonas River in
Greece is the downstream section of Struma
flowing to the Aegean Sea. The sampling site
was located just some 15 km below Bulgarian-
Greek border. Thus it is likely that B. sowerbyi
has reached Greece with the river flow from
Bulgarian territory and then spread throughout
the country. Presumably, due to the warm
mediterranean and submediterranean climate its
presence may be expected on the entire territory
of continental Greece.

Acknowledgements

The authors wish to thank Tomasz Mamos for
his help in sampling and Mateusz Ptociennik for
sorting the samples. The authors would like to
thank the two anonymous referees for their
comments that helped to improve the final
version of the manuscript.

References

Aston RJ (1968) The effect of temperature on the life cycle,
growth and fecundity of Branchiura sowerbyi
(Oligochaeta, Tubificidae). Journal of Zoology 154: 29-
40

Beddard FE (1892) A new branchiate Oligochate (Branchiura
sowerbyi). Quaterly Journal of Microscopical Science
33:325-341

Brinkhurst RO, Jamieson BGM (1971) Aquatic Oligochaeta
of the world. Oliver & Boyd, Edinburgh, pp 1-860

Casellato S (1984) Life cycle and cariology of Branchiura
sowerbyi Beddard (Oligochaeta, Tubificidae).
Hydrobiologia 115: 65-69 doi:10.1007/BF00027895

Garcia-Berthou E, Boix D, Clavero M (2007) Non-indigenous
animal species naturalized in Iberian inland waters. In:

Gherardi F (ed), Biological invaders in inland waters:
Profiles, distribution, and threats. Invading nature —
Springer series in invasion ecology, volume 2, Springer,
Dordrecht, pp 123-140 doi:10.1007/978-1-4020-6029-
8 6

Gherardi F, Bertolino S, Bodon M, Casellato S, Cianfanelli S,
Ferraguti M, Lori E, Mura G, Nocita A, Riccardi N,
Rossetti G, Rota E, Scalera R, Zerunian S, Tricarico E
(2008) Animal xenodiversity in Italian inland waters:
distribution, modes of arrival, and pathways. Biological
Invasions 10: 435-454 d0i:10.1007/s10530-007-9142-9

Giani N (2004) Fauna Europaea: Tubificidae. In: Timm T
(ed), Fauna Europaea: Oligochaecta Fauna Europaea
version 1.1, http://www.faunaeur.org (Accessed on 6
March 2009)

Kasprzak K (1981) Skaposzczety wodne, I. Rodziny:
Aeolosomatidae, Potamodrillidae, Naididae, Tubificidae,
Dorydrilidae, Lumbriculidae, Haplotaxidae,
Glossoscolecidae,  Branchiobdellidae.  Klucze do
oznaczania bezkrggowcow Polski, Tom 4. PWN,
Warszawa, pp 1-226

Mann KH (1958) Occurrence of an Exotic Oligochaete
Branchiura sowerbyi Beddard, 1892, in the River
Thames. Nature 182: 732 doi:10.1038/182732a0

Martin P, Martinez-Ansemil E, Pinder A, Timm T, Wetzel MJ
(2008) Global diversity of oligochaetous clitellates
(““Oligochaeta’’; Clitellata) in freshwater. Hydrobiologia
595:117-127 doi:10.1007/s10750-007-9009-1

Nehring S (2002) Biological invasions into German waters: an
evaluation of the importance of different human-
mediated vectors for nonindigenous macrozoobenthic
species. In: Leppdkoski E, Gollasch S, Olenin S (eds)
Invasive Aquatic Species of Europe — Distribution,
Impacts and Management, Kluwer Academic Publishers,
Dordrecht, pp 373-383

Paunovi¢ M, Miljanovic B, Simic V, Cakic P, Djikanovic V,
Jakovcev-Todorovic, D Stojanovic, B Veljkovic A
(2005) Distribution of non-indigenous tubificid worm
Branchiura sowerbyi (Beddard, 1892) in Serbia.
Biotechnology & Biotechnological Equipment 3: 91-97

Risnoveanu G, Vadineanu A (2003) Long term functional
changes within the Oligochaeta communities within the
Danube River Delta, Romania. Hydrobiologia 506-509:
399-405 doi:10.1023/B:HYDR.0000008597.03953.89

Specziar A, Birdé P (1998) Spatial distribution and short-term
changes of benthic macrofauna in Lake Balaton
(Hungary). Hydrobiologia 389: 203-216 doi:10.1023/
A:1003563228162

Timm T (1979) Distribution of aquatic oligochaetes. In:
Brinkhurst RO, Cook DG (eds), Aquatic oligochaete
biology. Plenum Press, New York, pp 55-78

Tobias W (1972) Ist der Schlammrohrenwurm Branchiura
sowerbyi Beddard 1892 (Oligochaeta: Tubificidae) ein
tropischer Einwanderer im Untermain. Natur und
Museum 102 (3): 1-3

Uzunov Y (1976) Study on the water representatives of the
class Oligochaeta in Bulgaria. Hydrobiology 4: 71-75

367


http://dx.doi.org/10.1007/BF00027895
http://dx.doi.org/10.1007/978-1-4020-6029-8_6
http://dx.doi.org/10.1007/978-1-4020-6029-8_6
http://dx.doi.org/10.1007/s10530-007-9142-9
http://dx.doi.org/10.1038/182732a0
http://dx.doi.org/10.1007/s10750-007-9009-1
http://dx.doi.org/10.1023/B:HYDR.0000008597.03953.89
http://dx.doi.org/10.1023/A:1003563228162
http://dx.doi.org/10.1023/A:1003563228162


<<
  /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
  /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
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /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 0.15
    /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
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /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
  /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 ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. 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 for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


