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Abstract

Coarazuphium caatinga sp. n. occurs in limestone caves located in Campo Formoso municipality, in the Brazilian Caat-

inga (Bahia, Brazil). The new species is close to C. formoso although they are morphologically distinct by the elytra sin-

uosity, which is more pronounced in C. caatinga; the aedeagus is more tapered at the tip in this last species. Important 

traits found in C. caatinga are the variable size presented by the eyes, and the remarkable variability of body pigmentation 

among specimens; both traits do not seem to be correlated. Coarazuphium Gnaspini, P., Vanin, S.A. & Godoy, N.M., 1998, 

species exhibit advanced troglomorphic characters in comparison to other Brazilian cave beetles, as are increased extra-

optic sensory structures, presence of particular sensilla, and sensory and gustatory receptors. These characters are not de-

tected under routine microscopy and thus require ultrastructural methods for their study.
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Introduction

Obligatory cave-dwelling invertebrates usually possess singular morphological traits, such as the elongation of 

appendages (including sensorial structures), reduction of eyes, and wings. Those species are called troglobionts, by 

the Schinner-Racovitza classification system (modified by Holsinger & Culver 1988).

To date, all members of the genus Coarazuphium Gnaspini, P., Vanin, S.A. & Godoy, N.M., 1998, found in 

Brazilian caves are troglobitic species. According to Gnaspini & Trajano (1994), Coarazuphium species are 

considered those that have the most advanced troglomorphic traits among all Brazilian cave beetles. Some singular 

features of these species are not macroscopic and thus require of ultrastructural analyses for determining them. 

Recently, a new species Coarazuphium whiteheadi Ball and Shpeley 2013, was found in Mexico, probably a 

hypogaeic (troglophilic) specie (Ball & Shpeley, 2013), the only species of this genus not strictly troglobiont.

Coarazuphium species are closely related to two other Zuphiini genera: Zuphium Latreille, 1806 and 

Parazuphium Jeannel, 1942 (Godoy & Vanin 1990). Recently, Andújar et al. 2011 have described a new blind 

species of Parazuphium from Morocco. The authors stated that this new species has traits in common with 

Ildobates Español, 1966, and that this is probably a closely related genus (Ortuño et al. 2004; Ribera et al. 2006). 

Ball and Shpeley (2013) proposed that shared features of Zuphioides and Coarazuphium suggest that they are sister 

taxa, and noted that Coarazuphium posses the mostly derivate features, considering life habits. However, more 

detailed phylogenetic analysis would be needed to establish the position of those four genera within Zuphiini.

In this work, we describe the eighth species of the genus, C. caatinga found in limestone caves from Brazil. 

This description also focuses on the ultrastructural analysis of antennae, mouthparts, and legs.
526   Accepted by J. Serrano: 8 Jan. 2014; published: 21 Feb. 2014



by the Conselho Nacional de Pesquisa (CNPq), process nº 477712/2006–1, and to R.L.F. (CNPq grant nr. 301061/

2011–4). Finally we thank Dr. José Serrano for the suggestions, Vicente M. Ortuño and Martin Baehr for their 

valuable comments and improvements to the manuscript, and Ross Thomas for English editing and review.

References

Andújar, C., Hernando, C. & Ribera, I. (2011) A new endogean, anophthalmous species of Parazuphium Jeannel from Northern 
Morocco (Coleoptera, Carabidae), with new molecular data for the tribe Zuphiini. Zookeys, 103, 49–62. 
http://dx.doi.org/10.3897/zookeys.103.1124

Ball, G.E. & Shpeley, D. (2013) Western Hemisphere Zuphiini: descriptions of Coarazuphium whiteheadi, new species, and 
Zuphioides, new genus, and classification of the genera (Coleoptera, Carabidae). Zookeys, 315, 17–54. 
http://dx.doi.org/10.3897/zookeys.315.5293

Culver, D.C. (1982) Cave Life: Evolution and Ecology. Harvard University Press, Cambridge, 189 pp.
Fontanier, M.E. & Tobler, M. (2009) A morphological gradient revisited: cave mollies vary not only in eye size. Environmental 

Biology of Fishes, 86, 285–292.  
http://dx.doi.org/10.1007/s10641-009-9522-3

Gnaspini, P. & Trajano, E. (1994) Brazilian cave invertebrates, with a checklist of troglomorphic taxa. Revista Brasileira de 
Entomologia, 38, 549–584. 

Gnaspini, P., Vanin, S.A. & Godoy, N.M. (1998) A new genus of troglobitic carabid beetles from Brazil (Coleoptera, Carabi- 
dae, Zuphiini). Papéis Avulsos de Zoologia, 40, 297–309. 

Godoy, N.M. & Vanin, S.A. (1990) Parazuphium tessai, a new cavernicolous beetle from Bahia, Brazil (Coleoptera, Carabidae, 
Zuphiini). Revista Brasileira de Entomologia, 34, 795–799. 

Holsinger, R. & Culver, D.C. (1988) The Invertebrate Cave Fauna of Virginia and a Part of Eastern Tennessee: Zoogeography 
and Ecology. Brimleyana, 14, 1–162.

Kim, J.L. & Yamasaki, T. (1996) Sensilla of Carabus (Isiocarabus) fiduciarius saishutoicus Csiki (Coleoptera: Carabidae). 
International Journal of Insect Morphology and Embryology, 25, 153–172.  
http://dx.doi.org/10.1016/0020-7322(95)00015-1

Kosswig, C. & Kosswig, L. (1940) Die Variabilität bei Asellus aquaticus unter besondere berücksichtigung der variabilität in 
isolierte unter- und oberirdischen populationen Population. Review of the Faculty of Science, University of Istanbul, Series 
B 5, 1–55.

Liebherr, J.K. & Will, K. (1998) Inferring phylogenetic relationships within Carabidae (Insecta, Coleoptera) from characters of 
the female reproductive tract, In: Ball, G.E., Cassale, A. & Vigna Taglianti, A. (Eds.), Phylogeny and Classification of 
Caraboidea (Coleoptera: Adephaga). Museo Regionale di Scienze Naturali, Torino, pp. 107–170.

McIver, S.B. (1975) Structure of cuticular mechanoreceptors of arthropods. Annual Review of Entomology, 20, 381–397. 
http://dx.doi.org/10.1146/annurev.en.20.010175.002121 

Merivee, E., Ploomi, A., Rahi, M., Bresciani, J., Ravn, H.P., Luik, A. & Sammelselg, V. (2000). Antennal sensilla of the ground 
beetle Bembidion properans Steph (Coleoptera: Carabidae). Micron, 33, 429–440. 
http://dx.doi.org/10.1016/s0968-4328(02)00003-3

Moldovan, O.T., Branko, J. & Erichsen, E. (2004) Adaptation of the mouthparts in some subterranean Cholevinae (Coleoptera, 
Leiodidae). Natura Croatica, 13, 1–18.

Ortuño, V.M., Sendra, A., Montagud, S. & Teruel, S. (2004) Systématique et biologie d’une espèce paléoendémique hypogée 
de la péninsule Ibérique: Ildobates neboti Español 1966 (Coleoptera: Carabidae: Dryptinae). Annales de la Société 
entomologique de France, 40, 459– 475. 
http://dx.doi.org/10.1080/00379271.2004.10697433

Pellegrini, T.G. & Ferreira, R.L. (2011a) Ultrastructural analysis of Coarazuphium formoso (Coleoptera: Carabidae, Zuphiini), 
a new Brazilian troglobiotic beetle. Zootaxa, 2866, 39–49.

Pellegrini, T.G. & Ferreira, R.L. (2011b) Coarazuphium tapiaguassu (Coleoptera: Carabidae, Zuphiini), a new Brazilian 
troglobiotic beetle, with ultrastructural analysis and ecological considerations. Zootaxa, 3116, 47–58.

Prevorčnik, S., Ferreira, R.L. & Sket, B. (2012) Brasileirinidae, a new isopod family (Crustacea: Isopoda) from the cave in 
Bahia (Brazil) with a discussion on its taxonomic position. Zootaxa, 3452, 47–65.

Prevorčnik, S., Blejec, A. & Sket, B. (2004) Racial differentiation in Asellus aquaticus (L.) (Crustacea: Isopoda: Asellidae). 
Hydrobiologia, 160, 193–214. 
http://dx.doi.org/10.1127/0003-9136/2004/0160-0193

Ribeira, I., Montagud, S., Teruel, S. & Bellés, X. (2006) Molecular data supports the inclusion of Ildobates neboti Español in 
Zuphiini (Coleoptera: Carabidae: Harpalinae). Entomologica Fennica, 17, 207–213.

Schneider, D. (1964) Insect antennae. Annual Review of Entomology, 9, 103–122. 
http://dx.doi.org/10.1146/annurev.en.09.010164.000535

Sket, B. (1994) Distribution of Asellus aquaticus (Crustacea: Isopoda: Asellidae) and its hypogean populations at different 
geographic scales, with a note on Proasellus istrianus. Hydrobiologia, 287, 39–47. 
http://dx.doi.org/10.1007/bf00006895

Verovnik, R., Sket, B., Prevorènik, S. & Trontelj, P. (2003) Random amplified polymorphic DNA diversity among surface and 
subterranean populations of Asellus aquaticus (Crustacea: Isopoda). Genetica, 119, 155–165.

Zacharuk, R.Y. (1980) Ultrastructure and function of insect chemosensilla. Annual Review of Entomology, 25, 27–47. 
http://dx.doi.org/10.1146/annurev.en.25.010180.000331
PELLEGRINI & FERREIRA540  ·  Zootaxa 3765 (6)  © 2014 Magnolia Press

http://dx.doi.org/10.1016/0020-7322(95)00015-1
http://dx.doi.org/10.1016/s0968-4328(02)00003-3
http://dx.doi.org/10.3897/zookeys.103.1124
http://dx.doi.org/10.3897/zookeys.103.1124
http://dx.doi.org/10.3897/zookeys.315.5293
http://dx.doi.org/10.3897/zookeys.315.5293
http://dx.doi.org/10.1007/s10641-009-9522-3
http://dx.doi.org/10.1007/s10641-009-9522-3
http://dx.doi.org/10.1016/0020-7322%2895%2900015-1
http://dx.doi.org/10.1016/0020-7322%2895%2900015-1
http://dx.doi.org/10.1146/annurev.en.20.010175.002121
http://dx.doi.org/10.1146/annurev.en.20.010175.002121
http://dx.doi.org/10.1016/s0968-4328%2802%2900003-3
http://dx.doi.org/10.1016/s0968-4328%2802%2900003-3
http://dx.doi.org/10.1080/00379271.2004.10697433
http://dx.doi.org/10.1080/00379271.2004.10697433
http://dx.doi.org/10.1127/0003-9136/2004/0160-0193
http://dx.doi.org/10.1127/0003-9136/2004/0160-0193
http://dx.doi.org/10.1146/annurev.en.09.010164.000535
http://dx.doi.org/10.1146/annurev.en.09.010164.000535
http://dx.doi.org/10.1007/bf00006895
http://dx.doi.org/10.1007/bf00006895
http://dx.doi.org/10.1146/annurev.en.25.010180.000331
http://dx.doi.org/10.1146/annurev.en.25.010180.000331

	Abstract
	Introduction
	Material and methods
	Habitat, ecological considerations and threats
	Discussion
	Acknowledgements
	References


<<
  /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




