Adult Emperor angelfish (Pomacanthus imperator) clean Giant
sunfishes (Mola mola) at Nusa Lembongan, Indonesia
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Over 4 days in October 2004, up to 16 ectoparasite-laden
Giant Sunfishes (Mola mola) were observed off Nusa
Lembongan, Indonesia, confirming indigenous reports of
annual Mola aggregations at a short stretch of coral reef
slope. An assembly line of five coral reef species cleaning
separate Mola body regions was documented (Fig. 1a).
Butterflyfish species (Chaetodon kleinii and Heniochus di-
phreutes) cleaned the ventral and head areas respectively,
while wrasses (Labroides dimidiatus and Thalasoma lunare)
covered flank regions. Surprisingly, of 37 observed cleaning
events, 40% were dominated by large Emperor angelf-
ishes, Pomacanthus imperator (n < 12; total length < 55 cm)
(Fig Ic).

A previously un-documented Mola breaching behav-
iour and the intense cleaning efforts markedly reduced the
initially severe parasite loads (Fig 1b). The angelfish re-
moved particularly firmly attached copepod and trematode
ectoparasites (Logan and Odense 1974), similar to the
seagulls cleaning surfacing Mola in Monterey Bay, Cali-
fornia. During cleaning, ulcerations appeared along the
Mola fin trailing edges. Angelfish have an extra lower jaw
joint which results in an unusual grab-and-tearing capa-
bility (Konow and Bellwood 2005), and it may be that the
cleaning rips the Mola skin rather than the sturdy parasite-
attachment, which seemed otherwise unaffected by the
breaching and less tenaciously biting cleaners.

Adult angelfish cleaning behaviour is a rare juvenile
trait retention otherwise only seen in the East-Pacific genus

Fig. 1a Five reef fish taxa cleaning separate Mola body- Holacanthus (Bellwood et al. 2004). In Pomacanthus, simi-
regions, b heavy ectoparasite-loads on Mola, ¢ P. imperator lar biogeographical trends exist with juveniles commonly

cleaning Mola fin trailine edee. Scale bars 50 mm cleaning in the Caribbean, while only juvgniles of_ the Em-
£ g ece peror angelfish do so in the Indo-West Pacific (Sazima et al.

1999). Whilst adult cleaning behaviour may not be unique
to Holacanthus, it may be an aberrant behaviour in the Lembongan angelfishes —a product of predictable, albeit transient aggregations
of megafauna carrying sufficient ectoparasite loads to warrant such behavioural divergence.

Acknowledgements We thank www.scubali.com. J. R. Smith optimised HD video images from a Sony HDWF900/R3 camera.

References

Bellwood DR, van Herwerden L, Konow N (2004) Evolution and biogeography of marine angelfishes (Pisces: Pomacanthidae). Mol
Phylogenet Evol 33:140-155

Konow N, Bellwood DR (2005) Prey-capture in Pomacanthus semicirculatus (Teleostei, Pomacanthidae): functional implications of intra-
mandibular articulations in marine angelfishes. J Exp Biol 208:1421-1433

Logan VH, Odense PH (1974) The integument of the Ocean Sunfish (Mola mola L.) (Plectognathi) with observations on the lesions from two
ectoparasites, Capsala martinierei (Trematoda) and Philorthagoriscus serratus (Copepoda). Can J Zool 52:1039-1045

Sazima I, Moura RL, Sazima S (1999) Cleaning activity of juvenile angelfish, Pomacanthus paru, on reefs of the Abrolhos Archipelago,
Western South Atlantic. Environ Biol Fish 56:399-407

N. Konow (&)
Department of Marine Biology, James Cook University, 4811 Townsville, QLD, Australia
E-mail: nicolai.konow@hofstra.edu

Present address: N. Konow
Department of Biology, Hofstra University, Hempstead, NY 11549, USA

R. Fitzpatrick ~ A. Barnett
Digital Dimensions, 20 Cowley Street, 4810 Townsville, QLD, Australia

e | Reef:
Reel sites DO1 10150 Reehs G06)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (None)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /SyntheticBoldness 1.00
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /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)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org?)
  /PDFXTrapped /False

  /Description <<
    /DEU <>
    /ENU <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [2834.646 2834.646]
>> setpagedevice


