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Abstract

Since its original description from the Amazonian region, the tick species Amblyomma goeldii Neumann, 1899 has been
misidentified with Amblyomma rotundatum Koch, 1844 in different countries of the Neotropical region. Because of this,
some authors have considered that the only confirmed records of A. goeldii were from French Guyana. Herein, we re-
viewed all specimens of 4. goeldii that have been deposited at two tick collections in Brazil. In addition, we describe the
nymphal stage of A. goeldii for the first time. A total of 10 unpublished records of the adult stage of A. goeldii are recorded
from the Amazonian region of Brazil, confirming the occurrence of 4. goeldii in this country. Except for one record on
the snake Boa constrictor Linnaeus, all records of A. goeldii reported in the present study were from anteaters (Pilosa:
Myrmecophagidae). Our results, in conjunction with previous literature records, indicate that anteaters and large snakes
are important hosts for the adult stage of A. goeldii. The nymph of A. goeldii is morphologically similar to the nymphs of
Amblyomma romitii Tonelli-Rondelli, 1939, Amblyomma dissimile Koch, 1844, and A. rotundatum. We present a modifi-
cation of a previously published taxonomic key of 4mblyomma nymphs from Brazil, in order to perform taxonomic iden-
tification of the nymph of A. goeldii based on external morphology. The geographical distribution of 4. goeldii appears to
be restricted to the Amazonian region. There were no previous host records for the immature stages of A. goeldii, thus it
is expected that the present nymphal description will facilitate further works on the ecology of this poorly studied tick
species.
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Introduction

The tick genus Amblyomma (Acari: Ixodidae) is currently represented in Brazil by 31 established species (Martins
et al. 2010; Nava et al. 2014; Krawczak et al. 2015). The species Amblyomma goeldii Neumann, 1899 was
described based on 6 males and 1 female collected on an anteater (Myrmecophaga tetradactyla Linnaeus)
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dissimile can be done following the modification of step 16 of the taxonomic key of Martins ef al. (2010), as
proposed in the present study. The nymph of A. rotundatum difters from A. goeldii by the presence of a small
internal spur on coxa Il of the former, which is absent in 4. goeldii; furthermore, the scutum of A. rotundatum
consists of punctations concentrated in the lateral fields, in contrast to deep punctations evenly distributed in the
scutum of 4. goeldii.

As reported many decades ago (Aragdo 1936), the geographical distribution of 4. goeldii appears to be
restricted to the Amazonian region. The host range of 4. goeldii adults (Mammalia: Pilosa; and Squamata: Boidae)
is rather unusual; however, adults of another Neotropical species, 4. fuscum, is also known to use either mammals
(mostly Cingulata) or Squamata as hosts (Barros-Battesti et al. 2005). Similarly, adults of the Afrotropical species
Amblyomma sparsum Neumann, 1899 is commonly found on reptiles or mammals within its distribution range
(Cumming 1998). Because there has been no host record for 4. goeldii immature stages, it is expected that the
present nymphal description will facilitate further works on the ecology of this poorly studied tick species.

Acknowledgments

Thanks to Gustavo Fernochi for his technical support in editing photographs. This study was financially supported
by Fundacdo de Amparo a Pesquisa do Estado de Sdo Paulo (FAPESP), Conselho Nacional de Desenvolvimento
Cientifico e Tecnoldgico (CNPq), and the “Programa de Pesquisa em Biodiversidade (PPBio)” of the Brazilian
Ministry of Science, Technology and Innovation (MCTI).

References

Aragdo, H.B. (1911) Notas sobre ixodidas brasileiros. Memdrias do Instituto Oswaldo Cruz, 3, 145—-195.
http://dx.doi.org/10.1590/S0074-02761911000200001

Aragdo, H.B. (1936) Ixodidas brasileiros e de alguns paises limitrofes. Memdrias do Instituto Oswaldo Cruz, 31, 759-843.
http://dx.doi.org/10.1590/S0074-0276 1936000400004

Aragdo, H.B. & Fonseca, F. (1961) Notas de Ixodologia. VIII. Lista e chave para os representantes da fauna ixodoldgica
brasileira. Memorias do Instituto Oswaldo Cruz, 59, 115-155.
http://dx.doi.org/10.1590/S0074-02761961000200001

Barros-Battesti, D.M., Onofrio, V.C., Labruna, M.B., Martins, J.R. & Guglielmone, A.A. (2005) Redescription of Amblyomma
Suscum Neumann, 1907 (Acari: Ixodidae), a rare South America tick confirmed in Brazil. Systematic Parasitology, 61, 85—
92.
http://dx.doi.org/10.1007/s11230-004-6353-7

Bequaert, J. (1926) Medical report of the Hamilton Rice seventh expedition to the Amazon in conjunction with the department
of tropical medicine of Harvard University, 1924—1925. Contributions from the Harvard Institute for Tropical Biology and
Medicine, 4, 155-257.

Corwin, D., Clifford, C.M. & Keirans, J.E. (1979) An improved method for cleaning and preparing ticks for examination with
the scanning electron microscope. Journal of Medical Entomology, 16, 352-353.
http://dx.doi.org/10.1093/jmedent/16.4.352

Cumming, G.S. (1998) Host preference in African ticks (Acari: Ixodidae): a quantitative data set. Bulletin of Entomological
Research, 88, 379—-406.
http://dx.doi.org/10.1017/S0007485300042139

Evans, D.E., Martins, J.R. & Guglielmone, A.A. (2000) A review of the ticks (Acari, Ixodida) of Brazil, their hosts and
geographic distribution - 1. The state of Rio Grande do Sul, southern Brazil. Memdrias do Instituto Oswaldo Cruz, 95,
453-470.
http://dx.doi.org/10.1590/S0074-02762000000400003

Floch, H. & Abonnenc, E. (1941) Ixodidés de la Guyane Frangaise. Publication Institut Pasteur de la Guyane, 3, 1-31.

Floch, H. & Abonnenc, E. (1942) Ixodidés de la Guyane Frangaise. Publication Institut Pasteur de la Guyane et de Territoire
de ['lnini, 32, 1-16.

Floch, H. & Fauran, P. (1958) Ixodidés de la Guyane et des Antilles Frangaises. Archives de l'Institut Pasteur de la Guyane et
de ['lnini, 446, 1-94.

Guglielmone, A.A., Estrada-Pefia, A., Keirans, J.E. & Robbins, R.G. (2003) Ticks (Acari: Ixodida) of the neotropical
zoogeographic region. Atalanta, Houten, 173 pp.

Guglielmone, A.A., Robbins, R.G., Apanaskevich, D.A., Petney, T.N., Estrada-Pefia, A. & Horak, 1. (2014) The hard ticks of
the world. Dordrecht, Springer, 738 pp.

NEW RECORDS OF AMBLYOMMA GOELDII AND DESCRIPTION Zootaxa 3949 (3) © 2015 Magnolia Press - 443



Jones, E.K., Clifford, C.M., Keirans, J.E. & Kohls, GM. (1972) The ticks of Venezuela (Acarina: Ixodoidea) with a key to the
species of Amblyomma in the western hemisphere. Brigham Young University, Science Bulletin, Biological Series, 17, 1—
40.

Koch, C.L. (1844) Systematische ubersicht uber die Ordnung der Zecken. Archiv fiir Naturgeschichte, 10, 217-239.

Kohls, GM. (1969) New records of ticks from Lesser Antilles. Studies on the Fauna of Curagdo and other Caribbean Islands,
28, 126-134.

Krawczak, F.S., Martins, T.F., Oliveira, C.S., Binder, L.C., Costa, F.B., Nunes, P.H., Gregori, F. & Labruna, M.B. (2015)
Amblyomma yucumense n. sp. (Acari: [xodidae) from southern Brazil. Journal of Medical Entomology, 52, 28-37.
http://dx.doi.org/10.1093/jme/tju007

Martins, T.F., Onoftrio, V.C., Barros-Battesti, D.M. & Labruna, M.B. (2010) Nymphs of the genus Amblyomma (Acari:
Ixodidae) of Brazil: descriptions, redescriptions, and identification key. Ticks and Tick-borne Diseases, 1, 75-99.
http://dx.doi.org/10.1016/j.ttbdis.2010.03.002

Martins, T.F., Scofield, A., Oliveira, W.B.L., Nunes, P.H., Ramirez, D.G., Barros-Battesti, D.M., Sa, L.R.M., Ampuero, F.,
Souza Jr., J.C. & Labruna, M.B. (2013) Morphological description of the nymphal stage of Amblyomma geayi, and new
nymphal records of Amblyomma parkeri. Ticks and Tick-borne Diseases, 4, 181—184.
http://dx.doi.org/10.1016/j.ttbdis.2012.11.015

Nava, S., Beati, L., Labruna, M.B., Céceres, A.G., Mangold, A.J. & Guglielmone, A.A. (2014) Reassessment of the taxonomic
status of Amblyomma cajennense (Fabricius, 1787) with the description of three new species, Amblyomma tonelliae n. sp.,
Amblyomma interandinum n. sp. and Amblyomma patinoi n. sp., and resurrection of Amblyomma mixtum Koch, 1844 and
Amblyomma sculptum Berlese, 1888 (Ixodida: Ixodidae). Ticks and Tick-borne Diseases, 5, 252-276.
http://dx.doi.org/10.1016/j.ttbdis.2013.11.004

Neumann, L.G. (1899) Révision de la famille des ixodidés (3e mémoire). Mémoires de la Societé Zoologique de France, 12,
107-294.

Neumann, L.G. (1907) Quatre espéces nouvelles d’ixodidés. Notes Leyden Museum, 29, 88—100.

Ogrzewalska, M., Uezu, A. & Labruna, M.B. (2010) Ticks (Acari: Ixodidae) infesting birds in the eastern Amazon, northern
Brazil, with notes on rickettsial infection in ticks. Parasitology Research, 106, 809-816.
http://dx.doi.org/10.1007/s00436-010-1733-1

Onofrio, V.C., Labruna, M.B., Pinter, A., Giacomin, F.G. & Barros-Battesti, D.M. (2006) Comentarios e chaves para as espécies
do género Amblyomma. In: Barros-Battesti, D.M., Arzua, M. & Bechara, G.H. (Eds.), Carrapatos de importdncia Médico-
veterindria da Regido Neotropical: um Guia ilustrado para identifica¢do de Espécies. Vox/ICTTD-3/Butantan, Sdo Paulo,
pp- 53—113.

Robinson, L.E. (1926) Ticks. A monograph of the Ixodoidea Part IV. The genus Amblyomma. Cambridge University Press,
Cambridge, 302 pp.

Soares, H.S., Barbieri, A.R.M., Martins, T.F., Minervino, A.H.H., Lima, J.T.R., Marcili, A., Gennari, S.M. & Labruna, M.B.
(2015) Ticks and rickettsial infection in the wildlife of two regions of the Brazilian Amazon. Experimental and Applied
Acarology, 65, 125-140.
http://dx.doi.org/10.1007/s10493-014-9851-6

Thompson, G.B. (1950) Ticks in Jamaica, B.W.I. Records and notes (including a summary of the distribution of the West Indian
species). Annals and Magazine of Natural History, Series 12, 3 (27), 220-229.
http://dx.doi.org/10.1080/00222935008654709

Tonelli-Rondelli, M. (1939) Ixodoidea. Parte I1. Contributo alla conoscenza della fauna ixodologica sud-americana. Spedizione
del Prof. Beccari nella Gujana Inglese, ed a Trinidad. Rivista de Parassitologia, 3, 39-55.

Voltzit, O.V. (2007) A review of Neotropical Amblyomma species (Acari: Ixodidae). Acarina, 15, 3—134.

444 - Zootaxa 3949 (3) © 2015 Magnolia Press MARTINS ET AL.



	Abstract
	Introduction
	Material and methods
	Results
	Description of the nymph of Amblyomma goeldii Neumann, 1899
	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




