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Abstract

We describe a new Geophagus from the Berbice River of Guyana, bringing the total number of described species in the 

genus to 19, and of Guianese species to six.. Geophagus crocatus, new species, is distinguished from all species of Geoph-

agus outside of the G. surinamensis group by the presence of an incomplete suborbital stripe (vs. complete), and the pres-

ence of six lateral bars, with bars 2 and 3 slightly sloping toward each other and fusing dorsally at the base of the dorsal 

fin. Geophagus crocatus is the only Geophagus species known from the Berbice River, and it is present above and below 

the Itabru Falls.
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Introduction

The South American cichlid genus Geophagus Heckel consists of medium to large geophagine cichlids widely 
distributed throughout the Amazon and Orinoco basins, in the Guianas, and in parts of northeastern Brazil. 
Phylogenetic analyses of geophagine cichlids based on morphology (Kullander 1998), DNA sequences (López-
Fernández et al. 2005b, 2010), and both types of data combined (López-Fernández et al. 2005a) have corroborated 
the monophyly of the genus. Currently, Geophagus includes 18 species. In the Guianas, five species of Geophagus
have been reported, including Geophagus surinamensis Bloch, Geophagus brokopondo Kullander & Nijssen, 
Geophagus brachybranchus Kullander & Nijssen, Geophagus camopiensis Pellegrin, and Geophagus harreri 
Gosse (Kullander & Nijssen 1989). These species are part of the Geophagus surinamensis complex (López-
Fernández and Taphorn 2004), characterized by deep bodies and heads, a mid-lateral spot, and either an absent 
suborbital stripe (e.g. G. surinamensis) or a preopercular black mark (e.g. G. brachybranchus). Geophagus species 
outside the G. surinamensis complex have a complete suborbital stripe (López-Fernández and Taphorn 2004). 
Recent field work in Guyana by the Royal Ontario Museum and the University of Guyana has revealed several new 
species of Geophagus. In this paper we describe a new species of Geophagus from the Berbice River in eastern 
Guyana. 

Material and methods

All measurements were taken using digital calipers to the nearest 0.1 mm. Counts of fin rays, scales, and gill rakers 
were made under a dissecting microscope. Counts and measurement procedures follow those described in 
Kullander (1986) and Kullander and Nijssen (1989). Scales in a horizontal row were counted on the row 
immediately above the one containing the lower lateral line (E1); rows above E1 (epaxial scales) are numbered E2 
and higher, and rows below E1 are numbered H1 (hypaxial scales) and higher (Kullander et al. 1992; Kullander 
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The finding of a distinct species of Geophagus in the Berbice drainage suggests a complex history of 
diversification of the genus in the Atlantic-flowing Guianese drainages. Although it has been suggested that the 
Surinamese species G. brachybranchus could reach the Essequibo basin (Kullander & Nijssen 1989), the presence 
of G. crocatus in the Berbice implies that G. brachybranchus may be restricted to the Corantijn and Nickerie basins 
from where it was originally described. Ongoing work on the Essequibo basin and its tributaries also indicates that 
G. crocatus is not present outside of the Berbice (López-Fernández and Taphorn, unpubl. manuscript, and see Fig. 
5, this paper). 

Acknowledgements

We are grateful to Donald C. Taphorn, Devin Bloom, Javier Maldonado, Erling Holm and Calvin Bernard for their 
help in the field. We are also grateful to Mark Sabaj (ANSP) and Jonathan Armbruster (AUM) for loans of 
specimens. Donald C. Taphorn provided comments that helped clarify the initial diagnosis of the Berbice 
Geophagus. Jessica Arbour took the photograph of the tooth plate. of the tooth plate. Funding for the expedition to 
the Berbice River during which the new species was collected was provided by a grant from the Royal Ontario 
Museum Governors and an NSERC Discovery Grant to HLF. Collection and export permits were granted by the 
Environmental Protection Agency of Guyana. This is publication number 8 of a collaborative project between the 
Royal Ontario Museum and the Center for the Study of Biological Diversity, University of Guyana to describe the 
fish fauna of Guyana.

Literature cited

Kullander, S.O. (1980) A taxonomical study of the genus Apistogramma Regan, with a revision of Brazilian and Peruvian 

species (Teleostei: Percoidei: Cichlidae). Bonner Zoologische Monographien, 14, 1–152.

Kullander, S.O. (1983) A Revision of the South American Cichlid Genus Cichlasoma (Teleostei: Cichlidæ). Naturhistoriska 

riksmuseet, 296 pp.

Kullander, S.O. (1986) Cichlid fishes of the Amazon River drainage of Peru. Swedish Museum of Natural History, Stockholm, 

431 pp.

Kullander, S.O. (1996) Heroina isonycterina, a new genus and species of cichlid fish from Western Amazonia, with comments 

on cichlasomine systematics. Ichthyological Exploration of Freshwaters, 7, 149–172.

Kullander, S.O. (1998) A phylogeny and classification of the Neotropical Cichlidae (Teleostei: Perciformes). In: Malabarba, 

L.R., Reis, R.E., Vari, R.P., Lucena, Z.M. & Lucena, C.A.S. (Eds.) Phylogeny and Classification of Neotropical Fishes,

Editora Universitaria, Pontificia Universidad Catolica do Rio Grande do Sul, Porto Alegre, pp. 461–498.

Kullander, S.O. & Nijssen, H. (1989) The Cichlids of Surinam. E.J. Brill, Leiden, 256 pp.

Kullander, S.O. & Silfvergrip, A.M.C. (1991) Review of the South American cichlid genus Mesonauta Gunther (Teleostei, 

Cichlidae) with descriptions of two new species. Revue Suisse de Zoologie, 98, 407–448.

Kullander, S.O., Royero, R. & Taphorn, D. (1992) Two new species of Geophagus (Teleostei: Cichlidae) from the Rio Orinoco 

drainage in Venezuela. Ichthyological Exploration of Freshwaters, 3, 359–375.

López-Fernández, H., Honeycutt, R.L. & Winemiller, K.O. (2005) Molecular phylogeny and evidence for an adaptive radiation 

of geophagine cichlids from South America (Perciformes:Labroidei). Molecular phylogenetics and evolution, 34, 227–244. 

http://dx.doi.org/10.1016/j.ympev.2004.09.004

López-Fernández, H., Honeycutt, R.L., Stiassny, M.L.J. & Winemiller, K.O. (2005) Morphology, molecules, and character 

congruence in the phylogeny of South American geophagine cichlids (Perciformes:Labroidei). Zoologica Scripta, 34, 

627–651. 

http://dx.doi.org/10.1111/j.1463-6409.2005.00209.x

López-Fernández, H. & Taphorn, D.C. (2004) Geophagus abalios, G. dicrozoster and G. winemilleri (Perciformes: Cichlidae), 

three new species from Venezuela. Zootaxa, 439, 1–27.

López-Fernández, H., Winemiller, K.O. & Honeycutt, R.L. (2010) Multilocus phylogeny and rapid radiations in Neotropical 

cichlid fishes (Perciformes: Cichlidae: Cichlinae). Molecular Phylogenetics and Evolution, 55, 1070–1086. 

http://dx.doi.org/10.1016/j.ympev.2010.02.020

Lucinda, P.H., Lucena, C.A.S. & Assis, N.C. (2010) Two new spiecies of cichlid fish genus Geophagus Heckel from the Rio 

Tocantins drainage (Perciformes: Cichlidae). Zootaxa, 2429, 29–42.

Schindler, I. (1998) Mesonauta guyanae, spec. nov., a new cichlid fish from the Guyana Schield, South America (Teleostei: 

Cichlidae). Zeitschrift für Fischkunde, 5, 3–12.

Schindler, I. & Staeck, W. (2006) Geophagus gottwaldi sp. n. – a new species of cichlid fish (Teleostei: Perciformes: Cichlidae) 

from the drainage of the upper ro Orinoco in Venezuela. Zoologische Abhandlungen, 56, 91–97.
HAUSER & LOPEZ-FERNANDEZ 286  ·  Zootaxa 3731 (2)  © 2013 Magnolia Press

http://dx.doi.org/10.1016/j.ympev.2004.09.004
http://dx.doi.org/10.1016/j.ympev.2004.09.004
http://dx.doi.org/10.1111/j.1463-6409.2005.00209.x
http://dx.doi.org/10.1111/j.1463-6409.2005.00209.x
http://dx.doi.org/10.1111/j.1463-6409.2005.00209.x
http://dx.doi.org/10.1016/j.ympev.2010.02.020
http://dx.doi.org/10.1016/j.ympev.2010.02.020

	Abstract
	Introduction
	Material and methods
	Geophagus crocatus, new species
	Discussion
	Acknowledgements
	Literature cited


<<
  /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 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 0.15
    /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 [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice




