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Abstract

A swarm of the Ponto-Caspian mysid Hemimysis anomala was found in a small boating harbour on Lough Derg, the most
downstream lake on the Shannon River system, Ireland’s largest river. Some hundreds of individuals were found in an area with
macrophyte growth on the western side of this lough. Several individuals had brood-sacs containing clearly visible eye-staged

young.
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Until the present, only one mysid, Mysis relicta
Lovén, 1862, was known from deep-water Irish
lakes (Reynolds 1998). This species has long
been known from Lough Derg (Tattersall and
Tattersall 1951), a lake with a surface area of
117 km?, a mean depth of 7m and depths to 37m.

Recently, the freshwater mysid, Hemimysis
anomala G. O. Sars 1907 (Figure 1), was found
at Dromaan Harbour on Lough Derg
(52°56.60'N, 08°19.86'W). This species has not
been found before in Ireland. Lough Derg is the
most downstream and the largest lake on the
Shannon River.

An active swarm of H. anomala was recovered
from within the shade of a floating tyre, in an
area with dense cover of macrophytes, where
depths were ~1 m. All this was within a small
boating harbour with a slipway where small
overland trailered boats can be launched. The
tyre was adjacent to a small Phragmites australis
(Cav.) Trim ex Steud.stand, along with rooted
and floating invasive plants, the water violet

Hottonia palustris L. and Nuttall’s pondweed
Elodea nuttallii (Planch.) H. St John (Figure 2).
More than a hundred specimens, up to 12 mm
body length, including several with brood
pouches containing clearly visible eye-staged
young, were first captured on 30 April 2008 at a
water temperature of 13°C. Some tens of speci-
mens, including some with brood pouches, were
again captured on 6 May 2008 when the tempera-
ture has risen to 17°C. At this time some smaller
free-swimming individuals were noted. On 12
May, when the temperature was 19°C, none were
found within the shelter of the same tyre.

The Ponto-Caspian Hemimysis anomala was
found as recently as 2004 in the midlands of
England (Holdich et al. 2006). The present
record is from the midland region of Ireland,
from a large lake where there is a wide range of
recreational activities. The specimens collected
were identified from the distinctive orange and
transparent appearance of live specimens (Figure
1) and also from the most posterior part of the

257



telson being un-notched and bearing two
prominent posterior-lateral spines. This feature
distinguishes it from M. vrelicta and from

D. Minchin and J.M.C. Holmes

Czerniavsky, 1882,
species  which s

Limnomysis  benedeni
another Ponto-Caspian

expanding its range in Europe.

Figure 1. Lateral view of a living H. anomala from Lough Derg (Photograph by Dan Minchin)

Hemimysis anomala is a mysid shrimp from
the freshwater and brackish areas surrounding
the Black and Caspian seas (Holdich and P&ckl
2007). It is the sixth aquatic species from the
Ponto-Caspian region to reach Ireland. Others
are the amphipod Chelicorophium curvispinum
(Sars, 1895) (Lucy et al. 2004), the zebra mussel
Dreissena polymorpha (Pallas, 1771) (Minchin
et al. 2006) with its protozoan symbionts
Conchophthirus  acuminatus  Clarapede et
Lachman, 1858 and Ophryoglena hemophaga
Molloy, Lynn et Giamberini, 2005 (Burlakova et
al. 2000).

The expansion in the range of H. anomala
through Europe may have been via different
pathways and the first records in different
regions most probably do not reflect the year of
arrival. It was noted in the Danube River near
Budapest in 1946 (Dudich in Kelleher et al.
1999), and later deliberately stocked in Lake
Balaton in 1950 for forage for fishes. This also
happened in Lithuanian lakes and reservoirs in
1960, and later, over a period 1963 to 1989,
three mysid species, Paramysis lacustris
(Czerniavsky, 1882), Limnomysis benedeni
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Figure 2. Boat harbour where H. anomala was found (Photo-
graph by Dan Minchin)

Czerniavsky, 1882 and H. anomala were stocked
and had become established in one of these
waterbodies, a reservoir, by 1967 (Arbaciaukas
2002). The next record from the Baltic region
was from the Finnish coast in 1992 and may
have been brought there via shipping (Salemaa
and Hietalahti 1993). Since then, the species has



Hemimysis anomala in Ireland

been recorded in Germany from the Rhine River
in 1997 (Schleuter et al. 1998) and in the same
year in The Netherlands (Faasse 1998), in
Belgium in 1999 (Verslycke et al. 2000), France
in 2000 (Devin et al. 2005) and England in 2004
(Holdich et al. 2006). While the species may
have spread from the Danube River to the Rhine
River by a canal link, it is also possible that it
may have been spread from the Baltic Sea to the
Rhine region by shipping. It is almost certain,
from its arrival in the Great lakes of North
America (Audzijonyte et al. 2008), that H.
anomala was brought there by shipping, so
transmissions by shipping within northern
Europe (including Britain and Ireland) is
possible. The capability of the species to survive
in brackish water of up to 19 psu provides
opportunities to invade estuarine port areas, from
which it may then be spread.

Holdich et al. (2006) recorded the presence of
H. anomala from some recreational water bodies,
and it is unclear whether leisure craft may have
been responsible, in a transmission as bilge or
toilet water. Some Lough Derg specimens, held
in a litre pot of water, survived sixteen days (30
April — 15 May), having declined from twenty
down to three individuals. This could indicate a
transmission in small amounts of water such as
might be carried by leisure craft or, alternatively,
with imports of ornamental aquatic plants.

It is possible that this mysid is more widely
distributed in Ireland and further records of its
occurrence may be expected.

Voucher specimens have been lodged in the
National Museum of Ireland, NMINH: 2008.51.

Acknowledgements

Dan Minchin was supported by the EC 6th
Framework Programme Integrated Project
ALARM (contract number GOCE-CT-2003-
506675).

References

Arbaciauskas K (2002) Ponto-Caspian amphipods and
mysids in the inland waters of Lithuania: History of
Introduction, current distribution and relations with
native malacostracans. In: Leppdkoski E, Gollasch S,
Olenin S (eds). Invasive aquatic species of Europe:
Distribution, Impact and Management. Kluwer,
Dordrecht, the Netherlands, pp 104-115

Audzijonyte A, Wittmann KJ, Viinolda R (2008) Tracing
recent invasions of the Ponto-Caspian mysid shrimp
Hemimysis anomala across Europe and to North
America with mitochondrial DNA. Diversity and
Distributions 14: 179-186

Burlakova LE, Padilla DK, Karatayev AY, Minchin D
(2006) Endosymbionts of Dreissena polymorpha in
Ireland: evidence for the introduction of adult mussels.
Journal of Molluscan Studies 72: 207- 210

Devin S, Bollache L, Noel P-Y, Beisel J-N (2005) Patterns
of biological invasions in French freshwater systems
by non-indigenous macroinvertebrates. Hydrobiologia
551: 137-146

Faasse MA (1998) The Pontocaspian mysid, Hemimysis
anomala Sars, 1907, new to the fauna of The
Netherlands. Bulletin of the Zoological Museum of the
University of Amsterdam 16 (10): 73-76

Holdich DM, Gallagher S, Rippon L, Harding P,
Stubbington R (2006) The invasive Ponto-Caspian
mysid, Hemimysis anomala, reaches the UK. Aquatic
Invasions 1(1): 4-6

Holdich DM, Pockl M (2007) Invasive crustaceans in
European 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, The
Netherlands, pp 29-75

Kelleher B, van der Velde G, Wittmann KJ, Faasse MA, bij
de Vaate (1999) Current status of the freshwater
mysidae in the Netherlands, with records of
Limnomysis  benedeni  Czerniavsky, 1882, a
Pontocaspian species in Dutch Rhine Brances. Bulletin
Zoologisch Museum 16(13): 89-93

Lucy F, Minchin D, Holmes JMC, Sullivan M (2004) First
records of the Ponto-Caspian amphipod
Chelicorophium curvispinum (Sars, 1895) in Ireland.
Irish Naturalists' Journal 27: 461-464

Minchin D, Lucy F, Sullivan M (2006) Ireland: a new
frontier for the zebra mussel Dreissena polymorpha
(Pallas). Oceanological and Hydrobiological Studies 34
(Supplement 1): 19-30

Reynolds JD (1998) Ireland’s Freshwaters. Marine Institute,
Dublin, 130 pp

Salemaa H, Hietalahti V (1993) Hemimysis anomala G.O.
Sars (Crustacea: Mysidacea) immigration of a
Pontocaspian mysid into the Baltic Sea. Annals
Zoologica Fennica 30: 271-276

Schleuter A, Geissen HP, Wittmann KJ (1998) Hemimysis
anomala G.O. Sars 1907 (Crustacea: Mysidacea) eine
euryhaline Pontokaspidische schwebgarnele in Rheine
und  Neckar. Erstnachweis fiir  Deutschaland.
Lauterbornia 32: 67-71

Tattersall WM, Tattersall OS (1951) The British Mysidacea.
Ray Society, London, 460 pp

Verslycke T, Janssen C, Lock K and Mees J (2000) First
occurrence of the Pontocaspian invader Hemimysis
anomala (Sars, 1907) in Belgium (Crustacea: Mysida-
cea) Belgian Journal of Zoology 130 (2): 157-158

259




<<
  /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


