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Abstract

Beroe forskalii Milne Edwards, 1841 is an oceanic ctenophore with a global distribution. The present study provides the
first record of Beroe forskalii for the South American Atlantic coast, including a redescription of the species and a discus-
sion on the utility of macrociliary patterns for the correct identification of at least some beroid species, exemplified by a
comparison of the macrociliary patterns of Beroe forskalii and Beroe ovata (Chamisso & Eysenhardt, 1821).
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Introduction

Nineteen of the estimated 150 valid ctenophore species (Mills 2013) are known to occur along the South American
Atlantic coast (Oliveira et al. submitted). Thirteen species have been recorded for Brazil (Oliveira et al. 2007), and
six were already registered for the S&o Sebastido Channel, southeastern Brazil (Oliveira & Migotto 2006; 2007).
Only two species of Beroidae [Beroe cucumis Fabricius, 1780 and Beroe ovata (Chamisso & Eysenhardt, 1821)]
have been recorded for the area, taking Beroe gilva Eschscholtz, 1829 as a junior synonym of B. ovata (see Oliveira
et al. 2007).

The identification of Beroe species can be very difficult as many species were only superficially described
(Harbison et al. 1978) and the number of synonyms is likely to be very high, although determining which species
names are synonomous is difficult and ideally requires study of Beroe collected from many localities around the
world. An anatomical feature useful in discriminating among Beroe species is the distributional patterns of oral
macrocilia (Tamm & Tamm 1993). Macrocilia are feeding organelles found exclusively inside the mouth of beroid
ctenophores (Horridge 1965). Individual macrocilia present a variety of distinct forms and macrociliary fields are
also arranged in species-specific patterns (Tamm & Tamm 1993).

The present study provides the first formal record of Beroe forskalii from the Brazilian coast, including a
redescription of the species and a discussion on how macrociliary patterns can be of paramount importance for
correct identification of beroid species.

Material and methods

A single Beroe forskalii specimen was collected in the Sdo Sebastido Channel, southeastern Brazil (23.8° S, 45.4°
W), in a horizontal plankton tow using a net with 300 um mesh and mouth diameter of 60 cm. The specimen was
then maintained in aquarium seawater at ambient temperature (20-25°C) and photographed alive under a
stereomicroscope against a dark background (Oliveira et al. 2007). After three days of rearing, the specimen was
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thin macrocilia (length nine times the width), with about five sharp teeth at the edge (Fig. 3), arranged in a narrow
band around the inside of the lips. Comparison of macrociliary patterns in the two species, which co-occur in the
Sdo Sebastido Channel, allows them to be unequivocally distinguished (Table 2). However, definitive identification
of the young specimen of B. forskalii from Sdo Sebastido Channel (25 mm length vs 200 mm larger specimens
from other areas) was possible only using the macrociliary pattern. Whereas obvious morphological differences are
observed between larger specimens of B. forskalii and B. mitrata (see Wrobel & Mills, 2003), young specimens
have a very similar morphology, differing chiefly in the pattern of the macrocilia. While it is true that molecular
biology can be very helpful in ctenophore identification, for rapid field identification relying only on morphology,
macrociliary patterns prove to be a very reliable character for the distinction of different Beroe species.

TABLE 2. Comparison between macrociliary patterns of Beroe forskalii Milne Edwards, 1841 and Beroe ovata
(Chamisso & Eysenhardt, 1821) from southeastern Brazilian waters (after two months preserved specimens).

Structure B. forskalii B. ovata
Macrociliary field Broad stripes running from the lips, tapering towards Narrow band (150-250 pm wide) inside
the inner stomodeum. lips.
Macrocilium length 40-55 pm 15-20 pm
Macrocilium diameter 7-9 pm 2-3 pm
Tooth number 18-26 4-6
Tooth size Equal, 2-3 pum in length. One larger, ca. 1 um in length.
Acknowledgments

The authors are grateful to Claudia Mills, Hermes Mianzan, Steven Haddock, and Tamara Shiganova for providing
literature and helping with the identification of the specimen; to Claudia Mills, Dale Calder and Guilherme Ribeiro
for reviewing an early version of the manuscript. This study was supported by FAPESP (2007/06560-7, 2011/
50242-5) and CNPq (481227/2007-5, Sisbiota 563106/2010-7).

References

Chamisso, A. & Eysenhardt, C.G. (1821) De Animalibus quibusdam e Classe Vermium Linneana, in Circumnavigatione terrae,
auspicante Comite N. Romanzoff, duce Ottone de Kotzebue, annis 1815-1818. Nova Acta Physico-Medica Acad.
Caesareae Leopoldino-Carolinae Naturae Curiosorum, 10 (2), 545-574.

Chun, C. (1880) Die Ctenophoren des Golfes von Neapel und der angrenzenden Meeres-abschnitte. Eine Monographie. Fauna
and flora des Golfes von Neapel, 1, Monographie, 18, 1-313, 18 pls.

Eschscholtz, J.F. (1829) System der Acalephen. F. Dummler, Berlin, iv + iv + 190 pp., 16 pls.

Fabricius, O. (1780) Fauna Groenlandica: systematice sistens animalia Groenlandiae occidentalis hactenus indagata, quod
nomen specificium. J.G. Rothe, Hafniae et Lipsiae, xvi + 452 pp.

Forskél, P. (1775) Descriptiones Animalium, Avium, Amphibiorum, Piscium, Insectorum, Vermium, quae in itinere orientali
observavit Petrus Forskal. Hauniae, ex officina Molleri, 20 + xxxiv + 164 pp., 1 map.

Haddock, S.H.D. & Case, J.F. (1999) Bioluminescence spectra of shallow and deep-sea gelatinous zooplankton: ctenophores,
medusae and siphonophores. Marine Biology, 133, 571-582.
http://dx.doi.org/10.1007/s002270050497

Harbison, G.R., Madin, L.P. & Swanberg, N.R. (1978) On the natural history and distribution of oceanic ctenophores. Deep-Sea
Reearch, 25, 233-256.
http://dx.doi.org/10.1016/0146-6291(78)90590-8

Horridge, G.A. (1965) Macrocilia with numerous shafts from the lips of the ctenophore Beroe. Proceedings of the Royal
Society, B, 162, 351-364.
http://dx.doi.org/10.1098/rspb.1965.0043

ICZN (1999) International Code of Zoological Nomenclature, 4th edn. ITZN, London, 306 pp.

Lindsay, D.J. (2006) A checklist of midwater cnidarians and ctenophores from Sagami Bay — species sampled during
submersible surveys from 1993-2004. Bulletin of the Plankton Society of Japan, 53, 104—110.

Lindsay, D.J. & Hunt, J.C. (2005) Biodiversity in midwater cnidarians and ctenophores: submersible based results from deep-

BEROE FORSKALII FROM THE SOUTHWESTERN ATLANTIC Zootaxa 3779 (4) © 2014 Magnolia Press - 475


http://dx.doi.org/10.1016/0146-6291(78)90590-8
http://dx.doi.org/10.1007/s002270050497
http://dx.doi.org/10.1007/s002270050497
http://dx.doi.org/10.1016/0146-6291%2878%2990590-8
http://dx.doi.org/10.1016/0146-6291%2878%2990590-8
http://dx.doi.org/10.1098/rspb.1965.0043
http://dx.doi.org/10.1098/rspb.1965.0043

water bays in the Japan Sea and north-western Pacific. Journal of the Marine Biological Association of the United
Kingdom, 85, 503-517.
http://dx.doi.org/10.1017/s0025315405011434

Matsumoto, G.I. & Harbison, G.R. (1993) In situ observations of foraging, feeding and escape behavior in three orders of
oceanic ctenophores: Lobata, Cestida, and Beroida. Marine Biology, 117, 279-287.
http://dx.doi.org/10.1007/bf00345673

Mianzan, H.W. (1999) Ctenophora. /n: Boltovskoy, D. (Ed.), South Atlantic Zooplankton. Backhuys Publishers, Leiden, pp.
561-573.

Mills, C.E. (2013) Phylum Ctenophora: list of all valid species names. Electronic internet document. Available from: http://
faculty.washington.edu/cemills/Ctenolist.html. (accessed 3 March 2014) [published by the author, web page established
March 1998, last updated 15 May 2012]

Milne Edwards, M.H. (1841) Observations sur la structure et les fonctions de quelques Zoophytes, Mollusques et Crustacés des
cotes de la France. Annales des Sciences Naturelles, sér. 2, 16, 193-232.

Moser, F. (1910) Die Ctenophoren der Deutschen Siidpolar-Expedition 1901-1903. Deutsche Siidpolar-Expedition, 11,
Zoologie, 117-192.

Oliveira, O.M.P., Aratgjo, E.M., Ayén, P., Cedefio-Posso, C.M., Cepeda, A.A., Cordova, P., Cunha, A.F., Galea, H.R., Genzano,
GN., Haddad, M.A., Mianzan, H.W., Migotto, A.E., Miranda, L.S., Miranda, T.P., Morandini, A.C., Nagata, R.M.,
Nascimento, K.B., Nogueira-Jr, M., Palma, S., Quifiones, J., Rodriguez, C.S., Scarabino, F., Schiariti, A., Tronolone, V.B.
& Marques, A.C. (submitted) Census of Cnidaria (Medusozoa) and Ctenophora from South American marine waters.
Zootaxa.

Oliveira, O.M.P., Mianzan, H., Migotto, A.E. & Marques, A.C. (2007) Identification key for the ctenophores from Brazilian
coast. Biota Neotropica, 7, 341-350.
doi:10.1590/S1676-06032007000300034

Oliveira, O.M.P. & Migotto, A.E. (2006) Pelagic ctenophores from the So Sebastido Channel, southeastern Brazil. Zootaxa,
1183, 1-26.

Oliveira, O.M.P. & Migotto, A.E. (2007) Que bicho estranho! Animal marinho de morfologia aberrante ¢ encontrado no litoral
paulista. Ciéncia Hoje, 40, 72-73.

Shiganova, T. & Malej, A. (2009) Native and non-native ctenophores in the Gulf of Trieste, Northern Adriatic Sea. Journal of
Plankton Research, 31, 61-71.
http://dx.doi.org/10.1093/plankt/fbn102

Swanberg, N. (1974) The feeding behavior of Beroe ovata. Marine Biology, 24, 69-76.
http://dx.doi.org/10.1007/bf00402849

Tamm, S.L. (1988) Calcium activation of macrocilia in the ctenophore Beroe. Journal of Comparative Physiology, B, 163, 23—
31

Tamm, S.L. & Tamm, S. (1991) Reversible epithelial adhesion closes the mouth of Beroe, a carnivorous marine jelly.
Biological Bulletin, 181, 463-474.

Tamm, S.L. & Tamm, S. (1993) Diversity of macrociliary size, tooth patterns, and distribution in Beroe (Ctenophora).
Zoomorphology, 113, 79-89.
http://dx.doi.org/10.1007/bf00403086

Wrobel, D. & Mills, C. (2003) Pacific Coast Pelagic Invertebrates — A Guide to the Common Gelatinous Animals. Second
Printing with corrections. Sea Challengers and the Monterey Bay Aquarium, Monterey, California, iv + 108 pp.

476 - Zootaxa 3779 (4) © 2014 Magnolia Press OLIVEIRA & MIGOTTO


http://dx.doi.org/10.1017/s0025315405011434
http://dx.doi.org/10.1017/s0025315405011434
http://dx.doi
http://dx.doi
http://dx.doi.org/10.1093/plankt/fbn102
http://dx.doi.org/10.1007/bf00402849
http://dx.doi.org/10.1007/bf00402849
http://dx.doi.org/10.1007/bf00403086
http://dx.doi.org/10.1007/bf00403086

	Abstract
	Introduction
	Material and methods
	Systematic part
	Discussion on the use of macrociliary patterns for Beroe identification
	Acknowledgments
	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




