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Abstract

The four Cichlidogyrus species (Monogenea, Ancyrocephalidae) found on the gills of Sarotherodon mvogoi and Tylo-
chromis sudanensis (Teleostei, Cichlidae) in Cameroon are considered new and are described herein. Cichlidogyrus mvo-
goi n. sp. from Sarotherodon mvogoi, characterised by a long (> 100 um), thin and spirally coiled penis and a short
marginal hook pair 1. Cichlidogyrus sigmocirrus n. sp. from Tylochromis sudanensis, characterised by a short marginal
hook pair 1, a slightly spirally coiled penis with reduced heel, an accessory piece being a spirally coiled band wrapped
round the penis and attached to the penis basal bulb by a very thin filament. Cichlidogyrus chrysopiformis n. sp. from
Tylochromis sudanensis, characterised by an marginal hook pair I of medium size, a thin spirally coiled penis (1.5 turn)
with a developed flared heel, an accessory piece being a large gutter shaped band, ending in a narrow complex extremity,
and linked to the basal bulb of the penis by a very thin filament, a short, straight and slightly ringed vagina. Cichlidogyrus
djietoi n. sp. from Tylochromis sudanensis, characterised by a slightly spirally coiled penis (2 turns) with developed heel,
an accessory piece being a large gutter shaped band, ending in a narrow folded back extremity, a short funnel shaped va-
gina. The three latter species are also remarkable by the morphology of their auricles implanted on the anterior side of the
dorsal transverse bar which make them (together with the other species described from Tylochromis hosts) a homogeneous
and original group within Cichlidogyrus, this distinctive feature seems to be ancestral compared to other Cichlidogyrus
species.

Key words: Platyhelminth, Parasite, Cichlidogyrus mvogoi n. sp., Cichlidogyrus sigmocirrus n. sp., Cichlidogyrus
chrysopiformis n. sp., Cichlidogyrus djietoi n. sp., freshwater fish, Africa

Introduction

Within the framework of a larger general study (2007-2010) of the biodiversity along and on either side of the
Cameroon Volcanic Line (CVL) and funded by the French National Research Agency (ANR), we checked the
cichlid fishes and their associated ancyrocephalid parasites (Monogenea). This study presents the results obtained
on new monogenean species parasitizing Sarotherodon mvogoi (Thys van den Audenaerde) and 7ylochromis
sudanensis Daget.

Material and methods
Fish were caught either by gill net, cast net, or by hook and identified by comparison of their morphometric,

meristic or chromatic characters following Bitja Nyom (2012). Five specimens of Sarotherodon mvogoi from two
localities and 14 specimens of Tylochromis sudanensis from two other localities were sampled (see new species
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Muterezi Bukinga et al. (2012) stated that the accessory pieces associated with the penis of the parasite species
described from Tylochromis jentinki and T. polylepis are not connected to the base of the penis, and that this
phenomenon is unique within Cichlidogyrus spp. Conversely, in this work, a small filament has been observed
which links the AP to the basal bulb of the penis at least in two of the three newly described monogeneans infecting
a species of Tylochromis. Nevertheless, those Cichlidogyrus spp. are different by the morphological features of
their sclerotized haptoral pieces and reproductive organ structures, which make them a homogeneous and original
group within this genus [i.e. the implantation of auricles on the anterior side of the dorsal transverse bar, the
dissymmetry between ventral and dorsal anchors, the ribbon shape and spirally coiled aspect of the accessory piece
associated with the penis].

As morphological and genetic data seem to be congruent in Cichlidogyrus species (Pouyaud et al. 2006), and
as molecular data place C. pouyaudi from T jentinki as the sister species of all the Cichlidogyrus spp. studied by
Mendlova et al. (2012), we suppose that this group of Cichlidogyrus spp. parasitizing Tylochromis spp. is ancestral
compared to the other congeneric species. As Tylochromis species are also ancestral compared to other cichlids
(Azuma et al. 2008; Dunz & Schliewen 2013; Farias et al. 2001; Klett & Meyer 2002; Streelman et al. 1998), we
hypothesize that this model could be a good illustration of host/parasite coevolution process,

Acknowledgments

The authors wish to thank the French National Research Agency (ANR) program (IFORA) for providing financial
support during the sampling missions (2007-2010) and the IRD Representative in Cameroon for technical support
during field studies. They are also grateful to M.P.M. Vanhove for valuable comments on the draft of this
manuscript and the two referees for valuable comments. A. Bitja Nyom was funded by the International
Foundation for Science (FIS) in 2009 and by the French Research Institute for Development (IRD) (BEST grant) in
2010. This is publication ISE-M 2014—-166—SUD.

References

Azuma, Y., Kumazawa, Y., Miya, M., Mabuchi, K. & Nishida, M. (2008). Mitogenomic evaluation of the historical
biogeography of cichlids toward reliable dating of teleostean divergences. BMC Evolutionary Biology, 8, 1-215.
http://dx.doi.org/10.1186/1471-2148-8-215

Bates, J.W. (1997) The slide—sealing compound "Glyceel". Journal of Nematology, 29, 565-566.

Bitja Nyom, A .R. (2012) Taxonomie, phylogénie et biogéographie des Cichlidae (Teleostei, Perciformes) du Cameroun au Sud
du 8™ paralléle Nord. Doctorat Thesis, University of Yaoundé I, Yaoundé, Cameroon, 261 pp.

Dossou, C. & Birgi, E. (1984) Monogeénes parasites d' Hemichromis fasciatus Peters, 1857 (Teleostei, Cichlidae). Annales des
Sciences Naturelles, Zoologie, Paris, 6, 101-109.

Dunz, A.R. & Schliewen, U.K. (2013) Molecular phylogeny and revised classification of the haplotilapiine cichlid fishes
formerly referred to as““Tilapia”. Molecular Phylogenetics and Evolution, 68, 64-80.
http://dx.doi.org/10.1016/j.ympev.2013.03.015

Euzet, L. & Combes, C. (1980) Les problémes de I'espéce chez les animaux parasites. Mémoire de la Société Zoologique de
France, 40, 239-285.

Farias, I.P., Orti, G., Sampaio, 1., Schneider, H. & Meyer, A. (2001) The cytochrome b gene as a phylogenetic marker: the limits
of resolution for analyzing relationships among cichlid fishes. Journal of Molecular Evolution, 53, 89—103.
http://dx.doi.org/10.1007/s002390010197

Gussev, A.V. (1962) Order Dactylogyridea. /n: Bychovskaya—Pavlovskaya, 1.E., Gussev, A.V., Dubinina, M.N., Izymova,
N.A., Smirnova, T.S., Sokolovskaya, I.L., Shtein, G.A., Shul’man, S.S. & Epsthein, V.M. (Eds.), Key to the parasites of
freshwater fish of the USSR, Israel Program for Scientific Translations, Jerusalem. (Russian original: Opredelitel’
parazitov presnovohnyh ryb SSSR. Izadtel’stovo Akademii Nauk SSSR, Moscow—Leningrad), pp. 204—342.

Klett, V. & Meyer, A. (2002) What, if anything, is a Tilapia? -Mitochondrial ND2 phylogeny of tilapiines and the evolution of
parental care systems in the African cichlid fishes. Molecular Biology and Evolution, 19, 865—883.
http://dx.doi.org/10.1093/oxfordjournals.molbev.a004 144

Malmberg, G. (1957) On the occurrence of Gyrodactylus on Swedish fishes. Skrifter utgivna av Sodra Sveriges
Fiskeriféreningen, 1956, 19-76. [in Swedish with English abstract and species descriptions]

Mendlova, M., Desdevises, Y., Civatiova, K., Pariselle, A. & Simkov, A. (2012) Monogeneans of West African cichlid fish:
evolution and cophylogenetic interactions. PLoS ONE, 7 (5), €37268.

FOUR NEW SPECIES OF CICHLIDOGYRUS Zootaxa 3881 (3) © 2014 Magnolia Press - 265


http://dx.doi.org/10.1186/1471-2148-8-215
http://dx.doi.org/10.1186/1471-2148-8-215
http://dx.doi.org/10.1016/j.ympev.2013.03.015
http://dx.doi.org/10.1016/j.ympev.2013.03.015
http://dx.doi.org/10.1007/s002390010197
http://dx.doi.org/10.1007/s002390010197
http://dx.doi.org/10.1093/oxfordjournals.molbev.a004144
http://dx.doi.org/10.1093/oxfordjournals.molbev.a004144

http://dx.doi.org/10.1371/journal.pone.0037268

Muterezi Bukinga, F., Vanhove, M.P.M., Van Steenberge, M. & Pariselle, A. (2012) Ancyrocephalidae (Monogenea) of Lake
Tanganyika: III: the Cichlidogyrus gill parasites of the world’s biggest cichlid and of the non—endemic tribes
Haplochromini, Tilapiini and Tylochromini (Teleostei, Cichlidae), with description of five new species. Parasitology
Research, 111, 2049-2061.
http://dx.doi.org/10.1007/s00436-012-3052-1

Paperna, 1. (1960) Studies on monogenetic trematodes in Israel. 2 Monogenetic trematodes of cichlids. Bamidgeh, 12, 20-33.

Paperna, 1. (1965) Monogenetic Trematodes collected from fresh water fish in southern Ghana. Bamidgeh, Bulletin of Fish
Culture in Israél, 17, 107-115.

Pariselle, A., Bitja Nyom, A.R. & Bilong Bilong, C.F. (2013) Checklist of the ancyrocephalids (Monogenea) parasitizing
Tilapia species in Cameroon, with the description of three new species. Zootaxa, 3599 (1), 78-86.
http://dx.doi.org/10.11646/zootaxa.3599.1.7

Pariselle, A. & Euzet, L. (1994) Three new species of Cichlidogyrus Paperna, 1960 (Monogenea, Ancyrocephalidae) parasitic
on Tylochromis jentinki (Steindachner, 1895) (Pisces, Cichlidae) in West Africa. Systematic Parasitology, 29, 229-234.
http://dx.doi.org/10.1007/BF00009678

Pariselle, A. & Euzet, L. (1995) Gill parasites of the genus Cichlidogyrus Paperna, 1960 (Monogenea, Ancyrocephalidae) from
Tilapia guineensis (Bleeker, 1862), with descriptions of six new species. Systematic Parasitology, 30, 187—198.
http://dx.doi.org/10.1007/BF00010469

Pariselle, A. & Euzet, L. (2003) Four new species of Cichlidogyrus (Monogenea: Ancyrocephalidae) gill parasites of 7ilapia
cabrae (Teleostei: Cichlidae), with discussion on relative length of haptoral sclerites. Folia Parasitologica, 50, 195-201.
http://dx.doi.org/10.14411/fp.2003.035

Pariselle, A. & Euzet, L. (2004) Two new species of Cichlidogyrus Paperna, 1960 (Monogenea, Ancyrocephalidae) gill
parasites on Hemichromis fasciatus Peters, 1858 in Africa, with remarks on parasite geographical distribution. Parasite,
11, 359-364.
http://dx.doi.org/10.1051/parasite/2004114359

Pariselle, A. & Euzet, L. (2009) Systematic revision of dactylogyridean parasites (Monogenea) from cichlid fishes in Africa,
the Levant and Madagascar. Zoosystema, 31, 849-898.
http://dx.doi.org/10.5252/22009n4a6

Poulin, R. (1992) Determinants of host—specificity in parasites of freshwater fishes. /nternational Journal for Parasitology, 22,
753-758.
http://dx.doi.org/10.1016/0020-7519(92)90124-4

Pouyaud, L., Desmarais, E., Deveney, M. & Pariselle, A. (2006) Phylogenetic relationships among monogenean gill parasites
(Dactylogyridae, Ancyrocephalidae) infecting tilapiine hosts (Cichlidae), systematic and evolutionary implications.
Molecular Phylogenetics and Evolution, 38, 241-249.
http://dx.doi.org/10.1016/j.ympev.2005.08.013

Streelman, J.T., Zardoya, R., Meyer, A. & Karl, S.A. (1998) Multilocus phylogeny of cichlid fishes (Pisces: Perciformes):
evolutionary comparison of microsatellite and single-copy nuclear loci. Molecular Biology and Evolution, 15, 798—808.
http://dx.doi.org/10.1093/oxfordjournals.molbev.a025985

266 - Zootaxa 3881 (3) © 2014 Magnolia Press PARISELLE ET AL


http://dx.doi.org/10.1016/0020-7519(92)90124-4
http://dx.doi.org/10.1371/journal.pone.0037268
http://dx.doi.org/10.1007/s00436-012-3052-1
http://dx.doi.org/10.1007/s00436-012-3052-1
http://dx.doi.org/10.11646/zootaxa.3599.1.7
http://dx.doi.org/10.11646/zootaxa.3599.1.7
http://dx.doi.org/10.1007/BF00009678
http://dx.doi.org/10.1007/BF00009678
http://dx.doi.org/10.1007/BF00010469
http://dx.doi.org/10.1007/BF00010469
http://dx.doi.org/10.14411/fp.2003.035
http://dx.doi.org/10.14411/fp.2003.035
http://dx.doi.org/10.1051/parasite/2004114359
http://dx.doi.org/10.1051/parasite/2004114359
http://dx.doi.org/10.1051/parasite/2004114359
http://dx.doi.org/10.5252/z2009n4a6
http://dx.doi.org/10.5252/z2009n4a6
http://dx.doi.org/10.1016/0020-7519(92)90124-4
http://dx.doi.org/10.1016/0020-7519(92)90124-4
http://dx.doi.org/10.1016/0020-7519(92)90124-4
http://dx.doi.org/10.1016/j.ympev.2005.08.013
http://dx.doi.org/10.1016/j.ympev.2005.08.013
http://dx.doi.org/10.1093/oxfordjournals.molbev.a025985
http://dx.doi.org/10.1093/oxfordjournals.molbev.a025985

	Abstract
	Introduction
	Material and methods
	Results
	Cichlidogyrus mvogoi n. sp.
	Cichlidogyrus sigmocirrus n. sp.
	Cichlidogyrus chrysopiformis n. sp.
	Cichlidogyrus djietoi n. sp.
	Discussion
	Acknowledgments
	References


<<
  /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




