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Abstract

Inland epigean freshwater amphipods of Romania are diverse and abundant for this region has a favourable geographical 

position between the Balkans and the Black Sea. Excluding Ponto-Caspian species originating in brackish waters and 

freshwater subterranean taxa, there are 11 formally recognized epigean freshwater species recorded from this country. 

They belong to 3 genera, each representing a different family: Gammarus (Gammaridae, 8 species or species complexes), 

Niphargus (Niphargidae, 2 epigean species) and Synurella (Crangonyctidae, one species). Their large-scale distribution 

patterns nevertheless remain obscure due to insufficient data, consequently limiting biogeographical interpretations. We 

provide extensive new data with high resolution distribution maps, thus improving the knowledge of the ranges of these 

taxa. Gammarus species display substantial altitudinal variability and patchy, fragmented distribution patterns. They occur 

abundantly, particularly in springs and streams, from lowlands to sub-mountainous and mountainous regions. In the light 

of recent molecular research, we hypothesize that the complex geomorphological dynamics of the Carpathian region dur-

ing the Late Tertiary probably contributed to their allopatric distribution pattern. Contrasting with Gammarus, the genera 

Niphargus and Synurella exhibit low altitudinal variability, broad ecological valences and overlapping distributions, being 

widespread throughout the lowlands. The current distribution of N. hrabei and N. valachicus seems to be linked to the 

extent of the Paratethys during the Early Pliocene or Pleistocene. We further discuss the taxonomic validity of two syn-

onymized and one apparently undescribed taxon, and provide an updated pictorial identification key that includes all taxa 

and forms discussed in our study. The mosaic distribution of epigean freshwater amphipod species in Romania shows that 

this region is particularly suitable for phylo- and biogeographical analyses of this group.
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Introduction

Distribution patterns offer valuable insights towards understanding historical factors that have shaped the 
contemporary distributions of species (Brown et al. 1996). Freshwater amphipod crustaceans are particularly 
suitable for biogeographical studies because of their restricted dispersal capabilities and the fragmentary nature of 
freshwater habitats (Väinölä et al. 2008; Hou et al. 2011). Amphipods are predominantly aquatic benthic animals 
that do not possess free-swimming larval stages or resistant propagules, and thus are prone to genetic 
differentiation and isolation (J.L. Barnard & C.M. Barnard 1983). Furthermore, many freshwater taxa display 
allopatric or discontinuous distributions, frequently presumed to result from vicariant events of geological origin, 
such as island separation, sea level fluctuations, and continental break up, or that follow ancient drainage patterns 
(Hogg et al. 2006; Finston et al. 2007; Bauzà-Ribot et al. 2011, 2012).

The European continent is inhabited by a relatively high number of freshwater amphipod species with diversity 
increasing towards the south-east (Väinölä et al. 2008). The diversity of the amphipod fauna of Romania is rich due 
to the favourable geographical position of the country, being situated at the edge of the Balkan Peninsula and the 
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Pictorial identification key to the epigean freshwater Gammarus, Niphargus and Synurella species of 

Romania

This key should be used as a complement to other identification resources rather than alone.
Meaning of abbreviations: A1—first antenna, antennules; A2—second antenna; E2—second epimeral plate; E3—third 

epimeral plate; P6—sixth pereiopod; P7—seventh pereiopod; U3— third uropod.

1a. Eyes present. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2

1b. Eyes absent  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13

2a. Urosome segments fused. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . S. ambulans

2b. Urosome segments free  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3

3a. Metasome segments with large dorsal spines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G. roeseli

3b. Metasome segments without dorsal spines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4

4a. Setation of external margin of U3 outer ramus is scarce and as long as or shorter than the width of underlying segment . . . . . 5

4b. Setation of external margin of U3 outer ramus is dense and longer than the width of the underlying segment  . . . . . . . . . . . . . 7

5a. Postero-inferior corner of E2 pointed, 4 setae on the dorso-posterior side of metasome segments  . . . . .  G. balcanicus dacicus

5b. Postero-inferior corner of E2 straight/slightly pointed, many setae on the dorso-posterior side of metasome segments  . . . . .  6

6a. Body length up to 8 mm, inner ramus of U3 is half length of the outer ramus. . . . . . . . . . . . . . . . . . . .  G. balcanicus montanus

6b. Body length longer than 8 mm, inner ramus of U3 is longer than half length of the outer ramus . . . . . . . . . . . . . . G. balcanicus

7a. Setation of A2 peduncle dense and ca. 2x longer than the width of the underlying segment. . . . . . . . . . . . . . . . . . .  G. komareki

7b. Setation of A2 peduncle scarce and shorter than or slightly exceeding the width of the underlying segment  . . . . . . . . . . . . . . 8

8a. Flagellum of A2 swollen and bearing flag-like brush of setae as long as or exceeding the width of the underlying segment . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G. pulex

8b. Flagellum of A2 slender . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9

9a. Inner ramus of U3 reaches at most half length of the outer ramus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G. fossarum

9b. Inner ramus of U3 is longer than half length of the outer ramus  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10

10a. Posteroinferior surface of P7 basis with setae, distal margin of E2 setiferous . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . G. arduus

10b. Posteroinferior surface of P7 basis without setae, distal margin of E2 not setiferous  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

11a. Postero-inferior corners of E2 & E3 pointed, upper quarter of external margin of U3 outer ramus setiferous . . . . . . . . . . . . . . .

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G. cf. kischineffensis

11b. Postero-inferior corner of E2 straight, upper half of external margin of U3 outer ramus setiferous . . . . . . . . . . . . . . . . . . . .  12

12a. First and 2nd peduncle segments of A1 have equal lengths, flagellum of A2 without calceoli  . . . . . . . . . . . . . . . G. leopoliensis

12b. First peduncle segment of A1 longer than the 2nd one, flagellum of A2 with calceoli . . . . . . . . . . . . . . . . . . .  G. kischineffensis

13a. Dactylus of P6 and P7 bears 1 spine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N. hrabei

13b. Dactylus of P6 and P7 bears at least 5 spines . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N. valachicus
COPILAŞ-CIOCIANU ET AL. 258  ·  Zootaxa 3893 (2)  © 2014 Magnolia Press

http://dx.doi.org/10.1186/1742-9994-4-11
http://dx.doi.org/10.1111/j.1365-2427.2006.01522.
http://dx.doi.org/10.1111/j.1365-2427.2006.01522.
http://dx.doi.org/10.1007/s10750-007-9020-6
http://dx.doi.org/10.1007/s10750-007-9020-6
http://dx.doi.org/10.1007/s10750-013-1658-7
http://dx.doi.org/10.1007/s10750-013-1658-7

	Abstract
	Introduction
	Material and methods
	Results and discussion
	Checklist of species. The presence of 11 epigean freshwater amphipod species or species complexes previously recognized in Romania, and the two presently synonymized subspecies of G. balcanicus, was confirmed by our data and recent literature. The on...
	Conclusions
	Acknowledgements
	References
	Pictorial identification key to the epigean freshwater Gammarus, Niphargus and Synurella species of Romania


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /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
  /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
    /Arial-Black
    /Arial-BlackItalic
    /Arial-BoldItalicMT
    /Arial-BoldMT
    /Arial-ItalicMT
    /ArialMT
    /ArialNarrow
    /ArialNarrow-Bold
    /ArialNarrow-BoldItalic
    /ArialNarrow-Italic
    /ArialUnicodeMS
    /CenturyGothic
    /CenturyGothic-Bold
    /CenturyGothic-BoldItalic
    /CenturyGothic-Italic
    /CourierNewPS-BoldItalicMT
    /CourierNewPS-BoldMT
    /CourierNewPS-ItalicMT
    /CourierNewPSMT
    /Georgia
    /Georgia-Bold
    /Georgia-BoldItalic
    /Georgia-Italic
    /Impact
    /LucidaConsole
    /Tahoma
    /Tahoma-Bold
    /TimesNewRomanMT-ExtraBold
    /TimesNewRomanPS-BoldItalicMT
    /TimesNewRomanPS-BoldMT
    /TimesNewRomanPS-ItalicMT
    /TimesNewRomanPSMT
    /Trebuchet-BoldItalic
    /TrebuchetMS
    /TrebuchetMS-Bold
    /TrebuchetMS-Italic
    /Verdana
    /Verdana-Bold
    /Verdana-BoldItalic
    /Verdana-Italic
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /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 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 2.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /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 (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. 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 suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




