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Abstract

The highly diverse deepwater demersal ichthyofauna of the western Coral Sea was first systematically surveyed in two 

exploratory voyages in 1985 and 1986, and these fish assemblages have not been investigated at the same level since. Only 

recently have catch data and specimens, obtained from these first voyages almost 3 decades ago, been rigorously investigated 

and analysed. Some 393 species of fishes from 125 families were collected during the 1985 voyage which surveyed the 

northeastern Australian continental margin, and the Saumarez and Queensland Plateaus. A checklist of the species caught is 

provided. Levels of endemicity of deepwater fishes in the western Coral Sea are very high with about 50% of well-studied 

groups, such as sharks and rays, confined to this relatively small geographic region. A very high proportion of species caught 

during this voyage were either undescribed (78 species or 20%) or new Australian records (96 species or 24%) at the time of the 

survey. Another 68 species (17%) are the subject of further taxonomic investigation or are currently undergoing formal 

description. The fauna exhibits some intraregional differences in structure. Biogeographically informative fishes such as skates 

appear to be cryptically partitioned within the region, differing in composition to other Australian regions and those of French 

territories to the east. Strong depth-related partitioning of the fauna is also evident, and its structure follows zonation patterns 

observed across the wider Australian region. Given the high level of micro-endemicity and regional uniqueness of the fauna, 

there is a compelling argument for the existence of a faunal gyre in the Coral Sea.  New gap-filling surveys are needed to better 

define the structure of this fauna and determine its distribution.
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Introduction

The structure, composition and distribution of Australia’s marine biological resources have been the subject of 

considerable investigation in recent decades for regional marine planning (IMCRA, 1998), and this research has 

not been confined to the faunas of inshore environments. In a bioregionalisation of Australian seas based on fish 

distribution data sets (Last et al. 2005), the continental slope was subdivided into eight province-level bioregions 

(see Fig. 1 in Last et al. 2011). Two deepwater faunal provinces were identified in the Coral Sea: a northern ‘Cape 

Province’ and the ‘North Eastern Province’ off central Queensland (1a and 1b in Last et al. 2011). However, this 

work identified the Coral Sea as having a major knowledge gap in marine fish biodiversity in the Australian 

Exclusive Economic Zone and, given the paucity of biological surveys to the region, is likely to represent an even 

bigger knowledge gap for other marine biota. Although based on very limited data, these tropical deepwater 

provinces were found to be faunally distinct from those of cooler subtropical and temperate waters of the 

southwestern Pacific, and from comparable latitudes in the eastern Indian Ocean off western Australia. As 

presently defined, the ‘Northeast IMCRA Province’, which lies beyond the continental shelf off central 

Queensland, covers an area of 95,530 km2 (Department of the Environment & Heritage 2006). It includes a long 

section of continental slope bordering the Great Barrier Reef, as well as deep offshore plateaus, troughs, and a 

small area of abyssal basin. The seabed of the ‘Cape Province’, which covers an area of 111,220 km2, is largely 

unexplored.
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exists in this region, and based on data herein, our understanding of its ‘true’ complexity is probably conservative. 

A modern biodiversity survey of the region is needed to improve on existing datasets to provide a better 

understanding of the distribution and bathymetric partitioning of the biota and baseline data against which to assess 

future human impacts in these seas. Australia will soon acquire a new deepwater research platform, the newly 

commissioned RV Investigator, capable of achieving such goals. Major survey gaps within the region include the 

continental slopes of the Gulf of Papua and insular slopes of the central Coral Sea. Evaluating the existence, 

strength and structure of a faunal gyre in the Coral Sea are critical needs for understanding regional biodiversity 

and to assist the regional marine planning process. 

Acknowledgments 

Recent effort to identify and update identifications of material retained from the So6/85 and So1/86 voyages was 

supported by CSIRO’s Wealth from Oceans Flagship (WFO) and the Australian National Environmental Research 

Program (NERP) Marine Biodiversity Hub. We thank managers David Smith (WFO) and Nic Bax (NERP) for 

supporting this project. The 1985 research voyage (Soela So6/85) was co-funded by CSIRO Marine & 

Atmospheric Research (then CSIRO Division of Fisheries) and the Fisheries Research and Development 

Corporation, FRDC (then Fishing Industry Research and Development Council, FIRDC). In particular, we thank 

John Stevens (former CSIRO employee) for collecting fishes and recording catch data on the second leg of So6/85. 

We also thank Roy Harden Jones (former Chief of CSIRO Marine and Atmospheric Research, then CSIRO 

Division of Fisheries, deceased) for supporting Australian marine research in the Coral Sea. Scientific staff and 

crew of the FRV Soela assisted in the collection of specimens during the So6/85 research voyage, and in particular 

we thank Trevor Ward (scientist-in-charge), who recognised the value of including fish specialists aboard a largely 

invertebrate-focused research voyage. In addition, we thank the following people for their assistance in the 1985 

research voyage: Tim Davis, Grant West, Clive Stanley, Clive Liron, John Salini, Rolf Lindholm, Richard 

McLoughlin, Ted Wassenberg, Wade Whitelaw, Dave Rimmer and R. Stokes (CSIRO), A.J (Sandy) Bruce (NTM), 

and Peter Davie (QM).  The authors thank the scientific staff and crew of the second CSIRO voyage to the Coral 

Sea (Soela So1/86), particularly where specimens were deposited into Australian fish collections: Martin Gomon 

(NMV), Helen Larson (NTM), Mark McGrouther, Sally Reader (AMS) and Stuart Hyland (Qld Fisheries). 

Identification of fishes collected from the So6/85 voyage occurred over several decades. We thank the many 

international and national scientists who have identified fishes from these voyages. Current ANFC Collection 

Manager, Alastair Graham (CSIRO), and former ANFC staff, Justine O’Regan, Maria Bresic and John Palmer, 

made provisional identifications and assisted with the acquisition and loan transfer of specimens. Thor Carter, 

Louise Conboy and Carlie Devine (CSIRO) photographed collection material and enhanced images. We also thank 

present collection managers and curators of Australian fish collections for their curatorial assistance and hospitality 

during visits by the authors to their institutions: Martin Gomon and Dianne Bray (NMV, Melbourne), Mark 

McGrouther, Amanda Hay and Sally Reader (AMS, Sydney), Jeff Johnson (QM, Brisbane), Helen Larson, Barry 

Russell, Gavin Dally and Michael Hammer (NTM, Darwin), and Niel Bruce and Barbara Done (MTQ, 

Townsville).

References 

Bray, J.R. & Curtis, J.T. (1957) An ordination of the upland forest communities of Southern Wisconsin. Ecological 

Monographs, 27, 325–349.

Ceccarelli, D.M., McKinnon, A.D., Andrefouet, S., Allain, V., Young. J., Gledhill. D.C., Flynn, A., Bax, N.J., Beaman, R., 

Borsa, P., Brinkman, R., Bustamante, R.H., Campbell, R., Cappo, M., Cravatte, S., D'Agata, S., Dichmont, C.M., Dunstan, 

P.K., Dupouy, C. & Edgar, G. (2013) The Coral Sea. Physical environment, ecosystem status and biodiversity assets. 

Advances in Marine Biology, 66, 213–290.

Clarke, K.R. (1993) Non-parametric multivariate analyses of changes in community structure. Australian Journal of Ecology,

18, 117–143.

Clarke, K.R. & Gorley, R.N. (2006) PRIMER v6 User Manual/Tutorial. Primer-E Ltd, Plymouth, UK, 12 pp.

Clarke, K.R. & Warwick, R.M. (2001) Changes in Marine Communities: an approach to statistical analyses and interpretation. 

2nd Edition. Primer-E Ltd, Plymouth, 144 pp. [UK]
LAST ET AL.204  ·  Zootaxa 3887 (2)  © 2014 Magnolia Press



Department of the Environment and Heritage (2006) A Guide to The Integrated Marine and Coastal Regionalisation of 

Australia. Version 4. Department of the Environment and Heritage, Australian Government, Hobart TAS, 16 pp.

Eschmeyer, W.N. (Ed.) (2014) Catalog of Fishes. Available from: http://research.calacademy.org/research/ichthyology/catalog/

fishcatmain.asp (accessed 2 July 2013)

Grandperrin, R., Bujan, S., Menou, J.-L., Richer de Forges, B. & Rivaton, J. (1995) Campagne HALIPRO 1 de chalutages 

exploratoires dans l’est et dans le sud de la Nouvelle-Calédonie (N.O. Alis 18-25 mars et 29 mars-1er avril 1994). 

Conventions – Sciences de la mer – Biologie marine. Nouméa – ORSTOM, 14, 61 pp.

Grandperrin, R., Farman, R., Lorance, P., Jomessy, T., Hamel, P., Laboute, P., Labrosse, P., Richer de Forges, B., Séret, B. & 

Virly, S. (1997) Campagne HALIPRO 2 de chalutages profonds dans le sud de la zone économique de Nouvelle-Calédonie 

(R/V Tangaroa, 4-28 novembre 1996). ZoNéCo, Septembre 1997, 150 pp.

Harold, A.S. (1989) A new species of Polyipnus (Stomiiformes: Sternoptychidae) from the Coral Sea, with a revised key to the 

species of the P. spinosus complex. Copeia, 1989 (4), 871–876. 

Hoese, D.F., Bray, D.J., Paxton, J.R. & Allen, G.R. (2006) Fishes. In: Beesley, P.L. & Wells, A. (Eds.), Zoological Catalogue of 

Australia. Vol. 35. Parts 1–3. ABRS & CSIRO Publishing, Australia, pp. 1–2178.

IMCRA (1998) Interim Marine and Coastal Regionalisation of Australia: an ecosystem classification for marine and coastal 

environments. Version 3.3. IMCRA Technical Group – Environment Australia for the Australian and New Zealand 

Environment and Conservation Council, Canberra.

Kramer, S.H., Kramer, S.H. & Newman, S.J. (1994) New deep-water fish records from the Great Barrier Reef, Australia. 

Pacific Science, 48 (1), 70–79.

Last, P., Lyne, V., Yearsley, G., Gledhill, D., Gomon, M., Rees, T. & White, W. (2005) Validation of the national demersal fish 

datasets for the regionalisation of the Australian continental slope and outer shelf (>40 m depth). A report to the National 

Oceans Office. Department of Environment and Heritage and CSIRO Marine Research, Australia, 99 pp.

Last, P.R. & Stevens, J.D. (1994) Sharks and Rays of Australia. CSIRO Publishing, Hobart, 513 pp. 

Last, P.R. & Stevens, J.D. (2009) Sharks and Rays of Australia. 2nd Edition. CSIRO Publishing, Melbourne, 644 pp.

Last, P.R., White, W.T., Gledhill, D.C., Pogonoski, J.J., Lyne, V. & Bax, N.J. (2011) Biogeographic structure and affinities of 

the marine demersal ichthyofauna of Australia. Journal of Biogeography, 38, 1484–1496

Paxton, J.R., Hoese, D.F., Allen, G.R. & Hanley, J.E. (1989) Zoological catalogue of Australia. Vol. 7. Pisces. Petromyzontidae 

to Carangidae. Australian Government Publishing Service, Canberra, 665 pp.

Rees, A.J.J., Yearsley, G.K., Gowlett-Holmes, K. & Pogonoski, J. (2013) Codes for Australian Aquatic Biota (on-line version). 

Available from: http://www.cmar.csiro.au/caab/ (accessed 1 August 2013)

Séret, B. (1997) Poissons de profondeur de Nouvelle-Calédonie: apports des campagnes MUSORSTOM. Deepwater fishes of 

New-Caledonia: contributions of the MUSORSTOM cruises. In: Séret, B. (Ed.), Résultatsdes campagnes MUSORSTOM. 

Vol. 17. Mémoires du Muséum national d’Histoire naturelle, 174, 9–16.

Tizard, T.H., Moseley, H.N., Buchanan, J.Y. & Murray, J. (1885) Narrative of the Cruise of H.M.S. Challenger with a general 

account of the scientific results of the expedition. 1107 + 57 pp.

White, W.T., Last, P.R., Stevens, J.D., Yearsley, G.K., Fahmi & Dharmadi (2006) Economically Important Sharks and Rays of 

Indonesia. ACIAR Publishing, Canberra, 329 pp.

Williams, A., Last, P.R., Gomon, M.F. & Paxton, J.R. (1996) Species composition and checklist of the demersal ichthyofauna 

of the continental slope off Western Australia (20-35ºS). Records of the Western Australian Museum, 18, 135–155.

Williams, A., Koslow, J.A. & Last, P.R. (2001) Diversity, density and community structure of the demersal fish fauna of the 

continental slope off western Australia (20 to 35ºS). Marine Ecology Progress Series, 212, 247–263.
 Zootaxa 3887 (2)  © 2014 Magnolia Press  ·  205CORAL SEA DEEPWATER FISHES

http://research.calacademy.org/research/ichthyology/catalog/fishcatmain.asp
http://research.calacademy.org/research/ichthyology/catalog/fishcatmain.asp

	Abstract
	Introduction
	Methods
	Taxonomic considerations
	Results
	Assemblage structure
	Discussion
	Acknowledgments
	References
	Appendix 2. Coral Sea Stations list 24 Mar 2014


<<
  /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




