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Abstract 

More than 30 alien foraminifera species have been reported from the Levantine Basin. The most abundant of them is the Indo-
Pacific originated Amphistegina lobifera Larsen, which is the dominant foraminifera species on the coasts of Israel and 
southwestern coasts of Turkey. It is widely distributed in the Eastern Mediterranean, Aegean Sea and even recorded in the Sea of 
Marmara. The westernmost limits of its distribution extend to Libya and Tunisia. This study constitutes the first record of 
Amphistegina lobifera Larsen from the Maltese Islands in June 2006. 
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The Mediterranean Sea has been invaded by 
many alien species with Atlantic or Indo-Pacific 
origin (www.ciesm.org/atlas). The macroscopic 
aliens, such as algae, fishes, crustaceans and 
molluscs have been well studied but, until 
recently, very little attention has been paid to the 
microscopic ones, such as foraminifera. In a 
recent study, 32 alien foraminifera species were 
reported from the Aegean and Mediterranean 
coasts of Turkey and 27 of these species were 
yet recorded only on the Turkish coastline 
(Meric et al. 2007). The most abundant of the 
alien foraminifera species in the Mediterranean 
Sea is Amphistegina lobifera Larsen. It shows a 
wide distribution range in the Indo-Pacific and 
Atlantic Oceans (Langer and Hottinger 2000), 

and is also frequently recorded in the Eastern 
Mediterranean Basin, Israel (Langer and Hottin-
ger 2000, Hyams et al. 2002, Gruber et al. 2007), 
Lebanon (Moncharmont Zei 1968), Greece 
(Cherif 1970) and Turkey (Avsar 1997, Meric et 
al. 2002, 2004). In Israel Amphistegina lobifera 
is the most abundant foraminifera species found 
in hard substrates, reaching densities of almost 
180 specimens/g dry sediment and up to 700 
specimens /g dry algae (Hyams et al. 2002, 
Gruber et al. 2007). It was recorded almost 
everywhere on the Aegean and Mediterranean 
coasts of Turkey, and even in the Sea of 
Marmara (Meric et al. 2005). It forms extensive, 
dense populations along the coasts of Antalya 
(SW Turkey) (Meric et al. 2002). The density of 
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living individuals on the rocky substrate can 
reach 230000 - 310000 individuals/m2. The high 
ratio of tests in the sediment (>350 specimens/g; 
0.75g tests/g) results in large amounts of sand 
formation, changing the habitat type and coastal 
structure (Yokes and Meric 2004).  

The high sea water temperature observed in 
this region suggests that Amphistegina lobifera 
Larsen might like high water temperatures, 
which may limit its distribution in the Mediterra-
nean. According to Langer and Hottinger (2000) 
the occurrence of living amphisteginids are 
delimited by the 14°C winter isotherm. Labora-
tory experiments showed that Amphistegina 
lobifera Larsen ceased all movements at 
temperatures below 12°C (Zmiri et al. 1974). 
However, its presence in the northern Aegean 
Sea and in the eastern Sea of Marmara shows 
that this species can adapt to much lower 
temperatures, thus may be dispersed into the 
western Mediterranean in time. 

To date, Amphistegina lobifera Larsen has 
been reported only from Libya (Blanc-Vernet et 
al. 1979, Crapon-De Caprona and Benier 1985) 
and Tunisa (Glacon 1962) in the central 
Mediterranean. In June 2006 the coasts of 
Maltese Islands were investigated by skin diving 
between 0 – 3 m of depth (Figure 1, Annex).  

 
Figure 1. Map showing the study area and the locations of 
the stations. 1: Fungus Rock, Gozo; 2: Blue Lagoon, Comino; 
3: Golden Bay, Malta; 4: Sliema, Malta 

 
Figure 2. Amphistegina lobifera Larsen individuals. A, 
ventral view of a specimen from Station 1; B, dorsal view; C, 
ventral view of a specimen from Station 2; D, dorsal view; E, 
ventral view of a specimen from Station 4; F, dorsal view. 
Scale bar: 200 µm 

Live individuals of Amphistegina lobifera 
Larsen were observed on algae and on hard 
substrates. One sediment sample was collected at 
Station 2 (Blue Lagoon, Comino). In addition to 
the Amphistegina lobifera Larsen tests, 11 native 
foraminifera species were identified in the 
sediment sample; Massilina secans (d’Orbignyi), 
Quinqueloculina lamarckiana d’Orbigny, 
Quinqueloculina seminula (Linné), Peneroplis 
pertusus (Forskål), Marginulina sp., Uvigerina 
mediterranea Hofker, Rosalina bradyi Cushman, 
Tretompalus bulloides (d’Orbigny), Siphonina 
reticulata (Czjzek), Cibicidoides pachyderma 
(Rzehak), Cibicides advenum (d’Orbigny), 
Elphidium crispum (Linné). This constitutes the 
first record of Amphistegina lobifera Larsen 
from the Maltese Islands, suggesting a wider 
distribution range for this species in the central 
Mediterranean Sea.  
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Annex 
Locations and characteristics of the stations in Maltese Islands, where Amphistegina lobifera Larsen was collected in June 2006 

Stations Latitude N Longitude E Depth 
(m) 

Description of the 
biotope 

Number of 
specimens Collector 

1 36°02'43" 14°11'26" 0-1.0 rocky substrate 18 alive M. Baki Yokes 

2 36°00'55" 14°19’25" 3.0 sandy bottom 32 tests in 
sediment M. Baki Yokes 

3 35°55'45" 14°20'31" 0-1.5 rocky substrate 12 alive M. Baki Yokes 

4 35°54'42" 14°30'28" 0-1.5 rocky substrate 26 alive M. Baki Yokes 

 



<<
  /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


