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Abstract 

This short note reports the presence of the lessepsian bivalve Fulvia fragilis (Forsskål in Niebuhr, 1775) in Maltese waters at the 
central Mediterranean. The first occurrence here at the SE of Malta, in the bay behind the Freeport terminal, with much recent 
shipping activities, strongly suggests that the mode of transportation is through ballast water. 
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Fulvia fragilis (Forsskål in Niebuhr, 1775) is a 
very thin shelled bivalve belonging to the 
cardiidid subfamily Laevicardiinae Keen, 1936 
(Schneider 1995). The species is distributed 
throughout the Indian Ocean, from the Red Sea 
and the Persian Gulf to Mozambique and 
Madagascar (Vidal 1994). A different subspecies 
occurs along the Atlantic coast of Africa. Von 
Cosel recently described Fulvia fragilis 
congoensis (1995) from Point Noire, Congo. 
Fulvia fragilis fragilis has penetrated the 
Mediterranean Sea, from the Indian Ocean 
through the Suez Canal at least since 1939 when 
it was first collected in Port Said and Port Fouad 
(Moazzo 1939). By 1955 the species had reached 
Israel (Barash and Danin 1973), and soon spread 
throughout the eastern Mediterranean Sea (Gofas 
and Zenetos 2003), and presumably via shipping, 
in the central Mediterranean (Passamonti 1996) 
reaching as far west as the Ligurian Sea 
(Crocetta 2005) and Valencia (Gofas and 
Zenetos 2003) where it was collected already in 
1991. Zenetos et al, 2004 summarized the recent 
distribution. 

Abbreviations used: RMNH - National 
Museum of Natural History Naturalis, Leiden, 
NMNH - National Museum of Natural History 
Mdina, Malta. 

During the first week of December (2008) the 
first author while on a short visit to the Maltese 
Islands, brought to the attention of the second 
author the finding of a few specimens and valve 
fragments of the bivalve Fulvia fragilis on the 
beach at Marsaxlokk Bay on the SE coast of 
Malta (35°50'20''N, 14°32'53''E). Despite earlier 
visits by the second author to most of the local 
beaches after every storm, no trace of this 
species had been found at these islands before. 

Two days after the second author received the 
message, there occurred an extraordinary storm 
with a force 8 wind blowing from S-SE which 
wreaked havoc at these localities, especially the 
fishing village of Marsaxlokk. 

An early visit the following day to these 
beaches produced no shells at the Marsaxlokk 
beach. However, at the Birzebbugia beach 
(35°49'56''N, 14°31'51''E) there was a large 
number of stranded Bursatella leachii de 
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Blainville, 1817, most of them still alive. Also 
present were 32 complete specimens, a few 
broken ones and many loose valves of the 
bivalve F. fragilis (Figure 1) and a single 
specimen of Pinctada radiata (Leach, 1814). 
Although a few Fulvia shells were chipped or 

holed, due to the stranding action, all the 
specimens still had the live animal inside. 
Ironically, these mollusc species together with 
the seaweed washed ashore (Halophila 
stipulacea (Forsskål) Ascherson, 1867) are all 
alien species to the islands! 

 

 
Figure 1. A. Part of the collected material of Fulvia fragilis from Birzebbugia beach, Malta, after heavy S-SE storm on 
12.xii.2008, B. apical view of a complete specimen (H x L x W = 28.7 x 29.7 x 19.6 mm) C. anterior side on the right, D. left 
valve interior (40.3 x 39.9 mm), E. right valve, interior (34.5 x 34.3 mm). Photographs by C.Mifsud (A) and J.Goud (B-E) 

 

Figure 2. SE part of Malta; map in satellite view, copied from Google maps; indicated are the sampling localities at Marsaxlokk Bay and at 
Birzebbugia beach. At the bottom the Freeport terminal can be seen with murky water turbulence due to harbour activities and presumably 
also the outlet of ballast water 
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In the knowledge that the beach cleaners will 

start work early and that they will dump 
everything in the rubbish bins, about 50 
specimens of the B. leachii which seemed alive 
were collected and put back into the sea which 
had by now substantially calmed down. Eight 
specimens which seemed lifeless and a few 
smaller specimens and animals of the bivalves 
were retained and preserved in alcohol for any 
future anatomical or molecular research. Token 
specimens are deposited at RMNH (MOL. 
113330-113331) and NMNH. 

The discovery of Fulvia fragilis living at these 
islands is no surprise, having also recently been 
found abundant in the nearby Sicilian waters 
(Crocetta et al. 2008) and even as far west as 
Valencia and more recently, in July 2004, again 
near the entrance of the Ebro river, Spain (G. 
Mulder pers. comm.). The species has a fragile 
shell and lives in shallow waters preferably with 
a substratum of soft muddy sands. The small 
beach at Birzebbugia Bay, consists of a re-
claimed area and is about 200 meters in length. 
The substratum at this bay consists mainly of 
fine muddy sand with a few surviving patches of 
the seaweeds Posidonia oceanica (Linneaus) M. 
Delile and Halophila stipulacea (Forsskål) 
Ascherson, the latter also an introduced Indo-
Pacific species (Lanfranco 1970). Part of the bay 
is sheltered by an artificial breakwater, housing 
the Freeport container transit station and is also 
the main fuel unloading station for these islands. 
It is therefore quite probable that all these 
species have been introduced here through the 
shipping ballast tanks. Due to all this activity the 
water at this locality is sometimes very murky 
(Figure 2). Although for these islands no trace of 
F. fragilis had been found before, the species 
seems to have been here for a few years because 
some of the specimens and loose valves 
measured c. 40 x 40 mm, whereas the maximum 
adult size is 75 mm (Vidal 1994). It also seems 
that there is a well established colony living here 

because the sizes of specimens varied and also 
included a few (12 x 12 mm) smaller ones.  

Acknowledgements 

The authors would like to thank Dr. Fabio 
Crocetta and two anonymous reviewers for their 
suggestions and corrections for the improvement 
to the original manuscript. 

References 

Barash A, Danin Z (1973) The Indo-Pacific species of mollusca 
in the Mediterranean and notes on a collection from the 
Suez canal. Israel Journal of Zoology 21(3-4): 301-374 

Cosel R von (1995) Fifty-one new species of marine bivalves 
from tropical West Africa. Iberus 13(1): 1-115 

Crocetta F (2005) Prime segnalazioni di Fulvia fragilis (Forskål 
in Niebuhr, 1775) (Mollusca: Bivalvia: Cardiidae) per i mari 
italiani. Bollettino Malacologico 41: 23–24 

Crocetta F, Renda W, Colamonaco G (2008). New distributional 
and ecological data of some marine alien molluscs along the 
southern Italian coasts. Journal of Marine Biological 
Association of UK2. Biodiversity Records: 1-7 

Gofas S, Zenetos A (2003) Exotic mollusks in the Mediterranean: 
current status and perspectives. In: Gibson RN and Atkinson 
RJA (eds) Oceanography and Marine Biology: an Annual 
Review 41: 237-277 

Moazzo PG (1939) Mollusques testaces marins du Canal de Suez. 
Memoirs de l’Institut d’Egypte,  Cairo 38: 1-283  

Lanfranco E (1970) The occurrence of Halophila stipulacea 
(Forsskål) Ascherson (Family: Hydrocharitaceae) in Maltese 
waters. The Maltese Naturalist, Valletta 1(1): 16-17 

Passamonti M (1996) Nuova segnalazione per le coste Tunisine di 
Papyridea papyracea (Gmelin, 1791) (Bivalvia: Cardidae). 
Bollettino Malacologico 32(5-8): 153-156 

Schneider JA (1995) Phylogeny of the Cardiidae (Mollusca, 
Bivalvia): Protocardiinae, Laevicardiinae, Lahilliinae, 
Tulongocardiinae subfam. n. and Pleuriocardiinae subfam. 
n. Zoologica Scripta 24(4): 321-346 doi:10.1111/j.1463-
6409.1995.tb00478.x 

Vidal J (1994) A review of the genus Fulvia Gray, 1853 
(Mollusca, Cardiidae). Apex 9(4): 93-118 

Zenetos A, Gofas S, Russo G, Templado J (2004) CIESM atlas of 
exotic species in the Mediterranean. Vol.3. Molluscs. In: 
Briand F (ed), 376 pp. Monaco. CIESM Atlas of Exotic 
Molluscs in the Mediterranean – 2005 http://www. 
ciesm.org/atlas/Fulviafragilis.php 

 
 

http://dx.doi.org/10.1111/j.1463-6409.1995.tb00478.x
http://dx.doi.org/10.1111/j.1463-6409.1995.tb00478.x
http://www.ciesm.org/atlas/Fulviafragilis.php
http://www.ciesm.org/atlas/Fulviafragilis.php


<<
  /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


