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Abstract

Squat lobsters from Madagascar, Vanuatu, Papua New Guinea, Fiji, eastern Australia and French Polynesia belonging to 

the Agononida incerta (Henderson, 1888) species complex are described as four new species: A. madagascerta, A. polyc-

erta, A. tasmancerta and A. vanuacerta. This brings to ten the number of species in this complex. All species are morpho-

logically distinguishable only on the basis of the shape of the anterolateral margin of the telson and setation of the dactyli 

of pereopods 2–4. The morphological delineation of nine of the species and their taxonomic status are robustly supported 

by phylogenetic analysis of the partial 16S rDNA gene and the partial mitochondrial cytochrome oxidase subunit 1 genes, 

and in some cases by colour. A phylogenetic analysis of the nine species for which molecular data are available grouped 

the species in two clades, one of four species with facial spines on the upper surface of pereopod 4 and the other of five 

species lacking facial spines.
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Introduction

The squat lobster species, Agononida incerta (Henderson, 1888), was widely reported throughout the Indo-West 

Pacific until Macpherson & Baba (2009) differentiated a second species and we showed that another four species 

masqueraded under this name (Poore & Andreakis 2012). Both these studies used molecular and morphological 

data and colour variations in support of the species’ delineation. Cryptic speciation is frequent in squat lobsters. 

Similar recent surveys have revealed hidden diversity or species complexes in other genera: Paramunida (Cabezas

et al. 2010), Allogalathea elegans (Cabezas et al. 2011), Uroptychus naso (Poore & Andreakis 2011), and 

Eumunida (Puillandre et al. 2011), suggesting that the family’s global diversity is underestimated.

Agononida Baba & de Saint Laurent, 1996 is one of 20 genera of the squat lobster family Munididae Ahyong,

Baba, Macpherson & Poore, 2010. The genus was diagnosed most recently by Macpherson & Baba (2011); it 

contains 37 species of which Munida incerta is the type species (Macpherson 2013a). Poore & Andreakis (2012) 

characterised the A. incerta species group.

In our previous paper Agononida incerta, A. rubrizonata Mapherson & Baba, 2009 and four new species were 

diagnosed after re-examining type material and reviewing recent collections from Western Australia, Taiwan, the 

Philippines, the Norfolk Ridge and the Mozambique Channel. DNA analysis of mitochondrial and nuclear genes 

from representatives of new material from the Muséum national d’Histoire naturelle, Paris (MNHN) collected 

across the Indo-West Pacific from Madagascar to French Polynesia revealed the existence of three new clades that 

are described as new species in this paper. Additional material from eastern Australia, not suitable for molecular 

analysis, proved to belong to none of these and is described as a fourth new species. In light of these findings, some 

existing taxa are reviewed based on new material and an updated key to species is presented.

The MNHN provided specimens from the Mozambique Channel (2009 MAINBAZA expedition), Madagascar 

(2009 MIRIKY expedition), Indonesia (1991 KARUBAR expedition), Papua New Guinea (PNG) (2010 

BIOPAPUA expedition), the Philippines (1980 MUSORSTOM 2 expedition), Vanuatu (1994 MUSORSTOM 8 
Accepted by S. Ahyong: 18 Aug. 2014; published: 5 Sept. 2014  201



Acknowledgements

We thank Laure Corbari, Anouchka Sato and Paula Lefevre-Martin for their hospitality and access to material at 

the Muséum national d’Histoire naturelle, Paris, and for arranging loans. We appreciate the contributions of French 

collecting expeditions and their organisers, Alain Crosnier, Bertrand Richer de Forges, Philippe Bouchet and 

others. Enrique Macpherson, Barcelona, facilitated organisation of this material and made the preliminary 

identifications that made this study possible. We thank too, Stephen Keable and Shane Ahyong for access to 

material at the Australian Museum, Sydney, and Regina Wetzer for loan of a specimen from the Natural History 

Museum of Los Angeles County. Tin-Yam Chan, National Taiwan Ocean University, Keelung, and Laure Corbari 

kindly allowed us to reproduce their photographs. David Mullins provided us with a 35-mm slide from the 

collection of the late Neville Coleman, Brisbane, and allowed us to copy and reproduce it.

This work has been funded through the National Environmental Research Program (NERP) program, an 

Australian Government initiative supporting world class, public good research. The NERP Marine Biodiversity 

Hub is a collaborative partnership between the University of Tasmania, CSIRO Wealth from Oceans Flagship, 

Geoscience Australia, Australian Institute of Marine Science, Museum Victoria, Charles Darwin University and the 

University of Western Australia (www.nerpmarine.edu.au).

We gratefully acknowledge support for squat lobster research during 2005–2010 from COMARGE 

(Continental Margin Ecosystems http://www.ifremer.fr/comarge/en/index.html), one of fourteen CoML (Census of 

Marine Life http://www.coml.org/) field projects dedicated to the description and understanding of biodiversity 

patterns on continental margins.

References

Ahyong, S.T., Baba, K., Macpherson, E. & Poore, G.C.B. (2010) A new classification of the Galatheoidea (Crustacea: 

Decapoda: Anomura). Zootaxa, 2676, 57–68.

Aljanabi, S.M. & Martinez, I. (1997) Universal and rapid salt-extraction of high quality genomic DNA for PCR-based 

techniques. Nucleic Acids Research, 25, 4692–4693 

http://dx.doi.org/10.1093/nar/25.22.4692.

Baba, K. & de Saint Laurent, M. (1996) Crustacea Decapoda : Revision of the genus Bathymunida Balss, 1914, and description 

of six new related genera (Galatheidae). In: Crosnier, A. (Ed.), Résultats des Campagnes MUSORSTOM. Vol. 15. 

Mémoires du Muséum National d'Histoire Naturelle, Paris, 168, 433–502.

Baba, K., Macpherson, E., Lin, C.-W. & Chan, T.-Y. (2009) Crustacean fauna of Taiwan: squat lobsters (Chirostylidae and 

Galatheidae). National Taiwan Ocean University, Keelung, 311 pp.

Cabezas, P., Macpherson, E. & Machordom, A. (2010) Taxonomic revision of the genus Paramunida Baba, 1988 (Crustacea: 

Decapoda: Galatheidae): a morphological and molecular approach. Zootaxa, 2712, 1–60.

Cabezas, P., Macpherson, E. & Machordom, A. (2011) Allogalathea (Decapoda: Galatheidae): a monospecific genus of squat 

lobsters? Zoological Journal of the Linnean Society, 162, 245–270 

http://dx.doi.org/10.1111/j.1096-3642.2010.00681.x

Hall, T.A. (1999) BioEdit: a user-friendly biological sequence alignment editor and analysis program for Windows 95/98/NT. 

Nucleic Acids Symposium, 41, 95–98.

Henderson, J.R. (1888) Report on the Anomura collected by H.M.S. Challenger during the years 1873–76. Report on the 

Scientific Results of the Voyage of H.M.S. Challenger during the years 1873–76, 27 (Zoology), 1–221, 21 pls.

Jones, D.S. & Morgan, G.J. (1994) A field guide to crustaceans of Australian waters. Reed, Sydney, 216 pp.

Jones, D.S. & Morgan, G.J. (2002) A field guide to crustaceans of Australian waters. Reed New Holland, Sydney, 224 pp.

Macpherson, E. (2013a) Agononida Baba & de Saint Laurent, 1996. Accessed through: World Register of Marine Species. 

Available from: http://www.marinespecies.org/aphia.php?p=taxdetails&id=345790 (accessed 25 March 2014)

Macpherson, E. (2013b) New species and new occurrences of squat lobsters (Crustacea, Decapoda, Munididae, Eumunididae) 

from French Polynesia. In: Ahyong, S.T., Chan, T.-Y., Corbari, L. & Ng, P.K.L. (Eds.), Tropical Deep-Sea Benthos 27,

Mémoires du Muséum national d'Histoire naturelle, 204, 287–309.

Macpherson, E. & Baba, K. (2009) New species of squat lobsters of the genera Agononida and Paramunida (Crustacea: 

Decapoda: Anomura: Galatheidae) from the western Pacific. Zootaxa, 2024, 56–68.

Macpherson, E. & Baba, K. (2011) Chapter 2. Taxonomy of squat lobsters. In: Poore, G.C.B., Ahyong, S.T. & Taylor, J. (Eds.) 

The biology of squat lobsters. CSIRO Publishing (also published as Crustacean Issues Vol. 20 by CRC Press: Baton Roca), 

Melbourne, pp. 39–71.

Palumbi, S. & Benzie, J. (1991) Large mitochondrial DNA differences between morphologically similar penaeid shrimp. 

Molecular Marine Biology and Biotechnology, 1, 27–34.
POORE & ANDREAKIS224  ·  Zootaxa 3860 (3)  © 2014 Magnolia Press

http://dx.doi.org/10.1093/nar/25.22.4692
http://dx.doi.org/10.1093/nar/25.22.4692
http://dx.doi.org/10.1111/j.1096-3642.2010.00681.x
http://dx.doi.org/10.1111/j.1096-3642.2010.00681.x


Poore, G.C.B. & Andreakis, N. (2011) Morphological, molecular and biogeographic evidence support two new species in the 

Uroptychus naso complex (Crustacea: Decapoda: Chirostylidae). Molecular Phylogenetics and Evolution, 60, 152–169. 

http://dx.doi.org/10.1016/j.ympev.2011.03.032

Poore, G.C.B. & Andreakis, N. (2012) The Agononida incerta species complex unravelled (Crustacea: Decapoda: Anomura: 

Munididae). Zootaxa, 3429, 1–29.

Poore, G.C.B., McCallum, A.W. & Taylor, J. (2008) Decapod Crustacea of the continental margin of southwestern and central 

Western Australia: preliminary identifications of 524 species from FRV Southern Surveyor voyage SS10-2005. Museum 

Victoria Science Reports, 11, 1–106.

Posada, D. & Crandall, K.A. (1998) Modeltest: testing the model of DNA substitution. Bioinformatics, 14, 817–818. 

http://dx.doi.org/10.1093/bioinformatics/14.9.817

Puillandre, N., Macpherson, E., Lambourdière, J., Cruaud, C., Boisselier-Dubayle, M.-C. & Samadi, S. (2011) Barcoding type 

specimens helps to identify synonyms and an unnamed new species in Eumunida Smith, 1883 (Decapoda : Eumunididae). 

Invertebrate Systematics, 25, 322–333 

http://dx.doi.org/10.1071/IS11022.

Swofford, D.L. (2002) PAUP*. Phylogenetic Analysis Using Parsimony (*and Other Methods). Version 4. Sinauer Associates, 

Sunderland. 

Tirmizi, N.M. & Javed, W. (1993) Indian Ocean galatheids (Crustacea: Anomura). Marine Reference Collection and Resource 

Centre, University of Karachi, Karachi, 147 pp.

Vrijenhoek, R. (1994) DNA primers for amplification of mitochondrial cytochrome c oxidase subunit I from diverse metazoan 

invertebrates. Molecular Marine Biology and Biotechnology, 3, 294–299.
 Zootaxa 3860 (3)  © 2014 Magnolia Press  ·  225AGONONIDA INCERTA SPECIES COMPLEX REVISITED

http://dx.doi.org/10.1016/j.ympev.2011.03.032
http://dx.doi.org/10.1016/j.ympev.2011.03.032
http://dx.doi.org/10.1093/bioinformatics/14.9.817
http://dx.doi.org/10.1093/bioinformatics/14.9.817
http://dx.doi.org/10.1071/IS11022
http://dx.doi.org/10.1071/IS11022

	Abstract
	Introduction
	DNA extraction, PCR amplification, sequencing and phylogenetic analysis
	Morphological methods
	Molecular results
	Key to species of the Agononida incerta complex
	Agononida africerta Poore & Andreakis, 2012
	Agononida auscerta Poore & Andreakis, 2012
	Agononida incerta (Henderson, 1888)
	Agononida indocerta Poore & Andreakis, 2012
	Agononida madagascerta n. sp.
	Agononida norfocerta Poore & Andreakis, 2012
	Agononida polycerta n. sp.
	Agononida rubrizonata Macpherson & Baba, 2009
	Agononida tasmancerta n. sp.
	Agononida vanuacerta n. sp.
	Acknowledgements
	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




