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Abstract

The North American gastropod Physella acuta (Draparnaud 1805) has been recorded for the first time in the Neman River basin,
Belarus during a biological survey carried out on 23 August 2007. One specimen was found in a shallow water microhabitat
(depth 0.2 m) amongst sand and mud. Most likely, this alien gastropod was introduced either by local aquarium keepers, or from

Poland via the Augustov canal.
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On 23 August 2007 one specimen of the invasive
North American gastropod Physella acuta
(Draparnaud, 1805) was found in a hand net
sample taken during a survey of the Neman
River basin in the Grodno River port
(53°40.77'N, 23°46.46'E), Belarus (Figures 1-2).
P. acuta was found within a typical biotope, in
shallow water (depth 0.2 m) with a substrate of
sand and mud, and a temperature of 21.5°C.
Oxygen content and pH in the biotope was
9 mg I'! and 8.1, respectively, and the rate of
flow was 0.5 m s'. In this site P. acuta occurred
simultaneously with two other gastropods -
Lithoglyphus naticoides (Pfeiffer 1828) and
Radix auricularia (Linnaeus 1758), which
averaged 80% abundance of all mollusks present.
Previously in Belarus P. acuta was found once
only in the Pripyat River (Naumova et al. 1983),
but during a later special survey of these sites in
2007 this species was not found. Most likely,
this invasive gastropod was introduced by local

aquarium keepers. However, considering that
this species is widely distributed in adjacent
Poland (Serafinski et al. 1989) and that there is
an existing waterway connection between this
part of the Neman River and the Vistula River
via the Augustov canal (close to the location of
this record), this route should also be considered
a likely pathway for this introduction.

P. acuta is the common species, which has
invaded practically all fresh waters of the world,
and is common in eastern part of North America
and Europe. The species seems to have first
spread through Mediterranean regions and then
more slowly into northern Europe (Dillon et al.
2002; Taylor 2003).

P. acuta is frequently found in anthropogenic
reservoirs, occurring in warm water discharges
from power stations and in some rivers, but very
rarely and not numerously in clay pit ponds
(Serafinski et al. 2001). It can survive well under
temporary harsh conditions (extreme temperature
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and water pollution), as long as they are short-
lived (Wethington 2004).

Figure 1. Physella acuta from the Neman River area (photo
by V. Vezhnovetz)

Figure 2. Location of record of Physella acuta in Belarus

This species successfully co-exists with other
alien gastropods: for example with Potamopyr-
gus antipodarum (Gray 1843) in many streams,
lakes and ponds in New Zealand (Cope and
Winterbourn 2004) and with L. naticoides in the
Danube River (Kozel 1995). A special study
showed that while P. acuta forages mainly on
epiphytic vegetation and on the macrophytes,
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other gastropods (Planorbis planorbis (Linnaeus,
1758), Lymnaea ovata (Draparnaud, 1805))
exploits the algal cover or phytobentos on the
bottom (Gonzalez-Solis and Ruiz 1996).
Therefore competition between P. acuta and
other native gastropods appears to be minimal.

Acknowledgements

We acknowledge anonymous reviewers for
valuable comments and Frances Lucy for help in
English editing. The study has been supported by
the European Commission 6th Framework
Programme Integrated Project ALARM (contract
GOCE-CT-2003-506675).

References

Cope NJ, Winterbourn MJ (2004). Competitive interactions
between two successful molluscan invaders of
freshwaters: an experimental study. Aquatic Ecology
38(1): 83-91

Dillon RT, Jr, Wethington AR, Rhett JM, Smith TP (2002)
Populations of the European freshwater pulmonate
Physa acuta are not reproductively isolated from
American Physa heterostropha or Physa integra.
Invertebrate Biology 121: 226-234

Gonzalez-Solis J, Ruiz X (1996) Succession and secondary
production of gastropods in the Ebro Delta ricefields.
Hydrobiologia 337 (1-3): 85-92

Kosel V (1995) Ripal macrozoobenthos of the Danube before
and after putting hydropower structures Gabcikovo into
operation (in Slovak, Vysledky a skusenosti z
monitorovania bioty uzemia ovplyvneneho vodnym
dielom Gabcikovo, Ustav zoologie a ekosozologie SAV
Bratislava, pp 123-131

Naumova LA, Stavinskaya AM, Igumnova LV (1983) Species
composition peculiarities and biotopic distribution of
freshwater molluscs of Pripyat Poles’e. In: 7th All Union
meeting on molluscan studies ‘Molluscs, taxonomy,
ecology and peculiarities of distribution’. Nauka Press,
Leningrad, pp 105-107

Serafinski W, Rembecka I, Strzelec M (1989) Biometrics and
life cycle of Physa acuta Draparnaud 1805 (Gastropoda,
Basommatophora: Physidae) under human impact. Folia
Malacologica 3: 139-147

Taylor DW (2003) Introduction to Physidae (Gastropoda:
Hygrophila). Biology, classification, morphology.
Revista de Biologia Tropical 51 (1): 1-299

Wethington AR (2004) Family Physidae. A supplement to the
workbook accompanying the FMCS Freshwater
Identification Workshop, University of Alabama,
Tuscaloosa, 24 pp




<<
  /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


