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Abstract

Siganus insomnis sp. nov. is described from the Maldives, Sri Lanka and southern India. It most closely resembles S. /in-
eatus (Valenciennes) from the Western Pacific but differs in coloration, principally in that most if not all of the bronze
bands on its mid and upper sides continue horizontally and unbroken through to the nape and opercular slit. By contrast,
in S. lineatus, typically the anterior area below the spinous dorsal fin down to the mid-sides is irregularly marked with
golden bronze spots, commas, or a maze of contorted lines. S. guttatus (Bloch) is the third member of this group of sibling
species; its sides are covered with orange to bronze-gold spots. It is distributed throughout S.E. Asia, i.e., it occupies a
geographic position between the areas inhabited by S. lineatus and S. insomnis. Thus the gene pools of S. /ineatus and S.
insomnis are quarantined from one another by distance and the intervening presence of S. guttatus in S.E. Asia. The geo-
graphical separation of the populations of S. lineatus and S. insomnis from one another is reinforced by the absence of
suitable, coralline habitats for these species in the western half of the Bay of Bengal.
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Introduction

The extant species of Siganidae are morphologically a very uniform group of fishes. For example, they all have
dorsal fins with 13 spines and 10 rays and anal fins with 7 spines and 9 rays. On the other hand, they may be
grouped into 3 clades: deep bodied species, slender bodied species, and streamlined, spindle-shaped species. At a
lower level of classification, colour patterns are most useful for distinguishing between the more closely related
species. Using these criteria Woodland (1990) identified 27 species. He recognized as different a number of sibling
species, mostly pairs of species, united by similarities in colour and form but distinguishable from one another by
details of coloration. For example, Siganus guttatus (Bloch 1787) and S. lineatus (Valenciennes 1835) both have a
very large yellow spot below the last few rays of the dorsal fin; but the sides of the former species are spotted while
the sides of the latter are variously marked with a mixture of bands and spots, the bands often anastomosing or
being replaced by spots antero-dorsally (Figs. 1, 2).

All the sibling species recognized by Woodland (1990) had either parapatric or allopatric distributions.
Exceptionally, his S. /ineatus also had a disjunct distribution: a widespread Western Pacific population east of
Wallacea, and another in the area around southern India. He noted that specimens from Sri Lanka and southern
India were marked differently from those from the Pacific: the bands on the sides breaking up into spots below the
leading dorsal-fin spines with the spots continuing onto the nape in Pacific specimens but not in specimens from
the area around south India. That observation was based on a sample of just four preserved specimens from
southern India and Sri Lanka, and two underwater photos of fish taken in Sri Lanka: one by J.E. Randall
(Woodland 1990, pl. XI, F), another by R.C. Steene (in Allen & Steene, 1987, pl. 1264, as S. guttatus ). The latter
photo was subsequently reproduced in Burgess er al. 1988, Kuiter & Debelius, 2001 (as Siganus c.f. lineatus,
“undescribed species”), and Allen et al., 2003. Our second author published an underwater photo of this species
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had reported that at Palau S. lineatus was active at night. In a study specifically designed to investigate this
phenomenon, Fox and Bellwood (2011) found that those S. /ineatus that inhabited a boulder shoreline site at Lizard
Island, Great Barrier Reef, fed during the day and slept at night, while those living on the nearby coral reef zone
foraged only at night and remained stationary beside favoured coral bommies during the day.

Etymology. We chose the specific epithet insomnis (Latin, sleep-less) to allude to the nocturnal activity of this
fish. It is an adjective agreeing in gender with Siganus (masculine).

| i
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FIGURE 8. Distribution records for Siganus insomnis n.sp., Siganus guttatus (Bloch), and Siganus lineatus (Valenciennes).
Records for S.guttatus and S.lineatus from Woodland (1990), Borsa et a/.(2007) and Kuriiwa et al. (2007).

Acknowledgements

We thank Dieter Grage and Susan Anderson for providing photographs of the new species and their permission to
reproduce some of them in this publication. We also thank A. Suzumoto and L.O'Hara (BPBM) and M.
McGrouther (AMS) for the loan of specimens, and Melanie Smith and Susan Woodland for preparing figures. We
thank Ahmed Hafiz, B. Dayarathne and staff of Mirissa Water Sports for assistance in determining local names.
Jack Randall provided photographs and suggested that the authors might join forces to publish this description of
the new species. Tony Gill and Rudie Kuiter made some helpful suggestions which have improved the paper. We
thank the University of New England and the Marine Research Centre, Ministry of Fisheries and Agriculture,
Republic of the Maldives for their support.

References

Allen, GR. & Steene, R.C. (1987) Reef Fishes of the Indian Ocean. Book 10, Pacific Marine Fishes. TFH Publications,
Neptune City, New Jersey, 240 pp.

Allen, GR., Steene, R.C., Humann, P. & DeLoach, N. (2003). Reef Fish Identification: Tropical Pacific. New World
Publications, Jacksonville, Florida, 480 pp.

NEW SIGANUS SPECIES FROM THE CENTRAL INDIAN OCEAN Zootaxa 3811 (1) © 2014 Magnolia Press - 135



Anderson, R.C. (2000) An Underwater Guide to Indonesia. Times Editions, Singapore, 160 pp.

Anderson, R.C. (2005) Reef Fishes of the Maldives. Manta Marine Pvt Ltd, Malé, Maldives,130 pp.

Borsa, P., Lemer, S. & Aurelle, D. (2007) Patterns of lineage diversification in rabbitfishes. Molecular Phylogenetics and
Evolution, 44, 427-435.
http://dx.doi.org/10.1016/j.ympev.2007.01.015

Burgess, W.E., Axelrod, H.R. & Hunziker III, R.E. (1988) Dr. Burgess's Atlas of Marine Aquarium Fishes. TFH Publications,
Neptune City, New Jersey, 736 pp.

Chitravadivelu, K. & Sivapalan, A. (1984) Food and feeding of Siganus lineatus from waters around northern Sri Lanka.
Journal of the National Science Council of Sri Lanka, 12, 129—-139.

De Bruin, GH.P., Russell, B.C. & Bogusch, A. (1995) FAO Species Identification Field Guide for Fishery Purposes. The
Marine Fishery Resources of Sri Lanka. Food and Agriculture Organization of the United Nations, Rome, 400 pp + 32 pls.

Drew, A. (1971) Preliminary report on klsebuul and meyas, two fish of Palau Islands. Unpublished Report, Micronesian
Mariculture Demonstration Center Library, Palau, 20 pp.

Fox, R.J. & Bellwood, D.R. (2011) Unconstrained by the clock? Plasticity of diel activity rhythm in a tropical reef fish, Siganus
lineatus. Functional Ecology, 25, 1096—1105.
http://dx.doi.org/10.1111/j.1365-2435.2011.01874.x

Jones, S. & Kumaran, M. (1980) Fishes of the Laccadive Archipelago. Nature Conservation and Aquatic Sciences Service,
Trivandrum, 761 pp.

Kuiter, R.H. (1998) Photo Guide to Fishes of the Maldives. Atoll Editions, Apollo Bay, Australia, 257 pp.

Kuiter, R.H. & Debelius, H. (2001) Surgeonfishes, Rabbitfishes and their Relatives: A Comprehensive Guide to Acanthuroidei.
TMC Publishing, Chorleywood, U.K., 208 pp.

Kuriiwa, K., Hanzawa, N., Yoshino, T., Kimura, S. & Nishida, M. (2007) Phylogenetic relationships and natural hybridization
in rabbitfishes (Teleostei: Siganidae) inferred from mitochondrial and nuclear DNA analyses. Molecular Phylogenetics
and Evolution, 45, 69-80.
http://dx.doi.org/10.1016/j.ympev.2007.04.018

Kurup, B.M. & Samuel, C.T. (1985) Re-description of the little known rabbitfish Siganus lineatus (Cuvier and Valenciennes),
(Pisces: Siganidae) with notes on siganid fishes of the Vembanad Lake. Fishery Technology, 22, 62—65.

Lemer, S., Aurelle, D., Vigliola, L., Durand, J.-D. & Borsa, P. (2007) Cytochrome b barcoding, molecular systematics and
geographic differentiation in rabbitfishes (Siganidae). Comptes Rendus Biologies, 330, 86—94.
http://dx.doi.org/10.1016/j.crvi.2006.09.002

M.R.S. (1997) Fishes of the Maldives. Marine Research Section, Ministry of Fisheries and Agriculture, Republic of Maldives,
408 pp.

Randall, J.E. & Anderson, R.C. (1993) Annotated checklist of the epipelagic and shore fishes of the Maldive Islands.
Ichthyological Bulletin of the J.L.B. Smith Institute of Ichthyology, 59, 1-48.

Varghese, M., Manisseri, M.K., Ramamurthy, N., Geetha, P.M., Thomas, V.J. & Gandhi, A. (2011) Coral reef fishes of the Gulf
of Mannar, S.E. of India. Fishing Chimes, 31 (1), 38—40.

Woodland, D.J. (1984) Family Siganidae. /n: Fischer, W. & Bianchi, G. (Eds.) FAO Species Identification Sheets for Fishery
Purposes. Western Indian Ocean (Fishing Area 51). Vol. 4. Food and Agriculture Organization of the United Nations,
Rome, looseleaf, 30 pp.

Woodland, D.J. (1990) Revision of the fish family Siganidae with descriptions of two new species and comments on
distribution and biology. Indo-Pacific Fishes, 19, 1-136.

136 - Zootaxa 3811 (1) © 2014 Magnolia Press WOODLAND & ANDERSON



	Introduction
	Material and methods
	Siganus insomnis sp. nov.
	Acknowledgements


<<
  /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




