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Abstract

Immature stages of Chelymorpha reimoseri Spaeth, 1928 are described in detail, including line drawings, chaetotaxy,
sculpture of integument, and SEM photos of morphological details. It is the first detailed description of immatures in the
genus Chelymorpha Chevrolat, 1836 and the fourth in the tribe Mesomphaliini Chapuis, 1875 which include chaetotaxy
of the body. Diagnostic characters for this species in comparison with other described larvae and pupae of the genus Chely-
morpha are discussed. Some remarks on the biology of Ch. reimoseri, are also given.
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Introduction

Immatures of only 253 of the approximately 2900 known species of tortoise beetles (Coleoptera: Chrysomelidae:
Cassidinae) have been hitherto described or at least figured (Swietojanska 2009, Borowiec & Swigtojanska 2014).
It means that immatures of 91,3% of known cassidoid Cassidinae species still remain unknown, thus any new
description of tortoise beetle immature stages is very valuable. This group of beetles is especially rich in the
Neotropics with several speciose tribes and genera. The tribe Mesomphaliini Chapuis, 1875 (= Stolaini Hincks,
1952) is after the tribe Cassidini the second largest group with 553 species divided into 25 genera (Borowiec 1999,
Borowiec & Swigtojanska 2014) but immatures of only 33 species of the tribe have been described. hitherto,
mostly superficially except for three species Cyrtonota lateralis (Linnaeus, 1758), Mesomphalia gibbosa
(Fabricius, 1781) and Mesomphalia turrita (Illiger, 1801) (Uwiztojafiska 2008; Simdes & Monné 2014). Three
genera: Stolas Billberg, 1820 (187 species), Chelymorpha Chevrolat, 1836 (71 species) and Cyrtonota Chevrolat,
1836 (62 species) are the most speciose and widely distributed in the New World. The genus Chelymorpha
Chevrolat is especially wide spread, distributed from the southern Canada to northern Chile and Argentina.
Members of this genus are some of the most common Neotropical cassids, often found in anthropogenic habitats.
The genus is characterized by extreme polymorphism and probably several described taxa are only colour forms of
widespread species (Vasconcellos-Neto 1988, Zolessi 1968).

Despite the wide distribution and abundance of many species of Chelymorpha immatures of only five species
have been described or figured: Ch. cassidea (Fabricius, 1775) by Chittenden 1924: 43-51 (egg, larva, pupa) and
Lawson 1991: 574 (figs 34.802a—g—Iarva); Ch. constellata (Klug, 1829) by Marques 1932: 14-18, pl. 2 (imm.
stages); Ch. cribraria (Fabricius, 1775) by Marques 1932 (as Chelymorpha cribraria, Ch. puncticollis,
Ch. rufipennis): 14—-18 (egg, larva, pupa); Ch. indigesta Boheman, 1854 by Frers 1922 (as Chelimorpha indigesta):
249-252 (egg, larva, pupa); Ch. varians (Blanchard, 1851) by Frers 1922 (as Chelimorpha variabilis): 252-255
(egg, larva, pupa), Zolessi 1968 (as Chelymorpha variabilis): 27-29, 36 (pl. 1 fig. 1), 37, (pl. II fig. 2), 40 (pl. V fig.
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irregularly, without a definite pattern but with the suggestion of a circular arrangement. Marques (1932) noted that
eggs of Ch. constellata and Ch. cribraria have distinct stalk at the base. According to Frers (1922) the female of
Ch. indigesta and Ch. varians lays eggs in groups of 30 or 40, usually on the underside of host plant leaf. Each egg
is supported by a wavy filament which ends with triangular widening. Each filament binds with a substance which
is glued to the surface of leaves. The substance glued to the surface of leaves is composed with filaments analogous
to those that hold the eggs. According to Artigas (1973) and Zolessi (1968) eggs of Ch. varians are deposited in
groups of 20 to 40, arranged vertically and anchored to the upper side of leaves of the host plant by a hardened
glue, the eggs are in contact with each other by their sides in their wider part, but they are not glued each other. In
Cyrtonota lateralis it was observed that part of the eggs were laid directly on lower surface of leaves, the remainder
of the eggs were glued to them. Eggs are elongate-oval, brown with dark brown slightly elevated micropylar area,
surface of the chorion is densely punctate (Swietojafiska 2008). Eggs of most other described members of
Mesomphaliini are deposited directly on the upper surface of leaves or, like in presented above Chelymorpha
species, eggs are attached to leaves by longer or shorter filaments—each egg is attached by one filament (Buzzi
1975, 1977; Buzzi and Miyazaki 1999; Frers 1925). Females of Acromis spinifex (Boheman, 1854) lay eggs
slightly differently, they are lied along long pedicel which is attached to the upper surface of leaves (Buzzi 1980).
According to Windsor (1987) each egg of Acromis sparsa is anchored to the midrib by a flexible, lacquer-like
thread which fuses with other threads producing a short (3—5 mm) pedicel holding the egg mass out toward the leaf
apex. Eggs are smooth and ovate and are stuck firmly to one another during oviposition in two to three orderly
layers forming the final 10—15 mm of the egg mass.

Acknowledgements

Lech Borowiec, Ma’gorzata Stach and Jolanta Swietojanska thank the University of Wroclaw for financial
assistance. Special thanks from Jolanta Swietojanska to Karolina Kumiszcze for inspiration and mobilization to
prepare this paper.

References

Artigas, J.N. (1973) Estados preimaginales de Chelymorpha varians Blanch. (Coleoptera: Chrysomelidae). Boletin de la
Sociedad de Biologia de Conception, 46, 163—168.

Billberg, G.J. (1820) Enumeratio insectorum in museo Billberg. Stockholm, 138 pp.

Blanchard, C.E. (1851) Historia fisica y politica de Chile segun documentos adquiridos en esta republica durante doce anos de
residencia en ella y publicada bajo los auspicios del supremo gobierno. Paris, 563 pp. [Gay, C. (Ed.)]

Boheman, C.H. (1854) Monographia Cassididarum. Tomus secundus. Holmiae, 506 pp. + 2 tab.

Borowiec, L. (1999) A world catalogue of the Cassidinae (Coleoptera: Chrysomelidae). Biologica Silesiae, Wroctaw, 476 pp.

Borowiec, L. & Swictojanska, J. (2014) Cassidinae of the World—an interactive manual (Coleoptera: Chrysomelidae).
Permanent electronic publication. Last modification 13 January 2014. Available from: http://culex.biol.uni.wroc.pl/
cassidae/katalog%?20internetowy/index.htm (accessed 20 December 2002)

Buzzi, Z.J. (1975) Redescrigao e bionomia de Anacassis cribrum (Klug, 1829) (Coleoptera, Chrysomelidae). Acta Biologica
Paranaense, 4, 59—-89.

Buzzi, Z.J. (1977) Nota sobre a ontogenia de Botanochara impressa (Panzer, 1798) (Coleoptera, Chrysomelidae). Dusenia, 10,
221-228.

Buzzi, Z.J. (1980) Estagios imaturos de Acromis nebulosa (Boheman, 1854) (Coleoptera, Chrysomelidae, Cassidinae).
Dusenia, 12, 63—67.

Buzzi, Z.J. & Miyazaki, R.D. (1992) Calyptocephala paralutea sp. n. e descrigao de larva e pupa (Coleoptera, Chrysomelidae,
Cassidinae). Revista Brasileira de Zoologia, 9, 157-166.
http://dx.doi.org/10.1590/S0101-81751992000100017

Chapuis, M.F. (1875) Histoire Naturelle des Insectes. Genera des Coléopteres ou exposé méthodique et critique de tous les
genres proposés jusqu ici dans cet ordre d'Insectes. Tome onzieme. Famille des Phytophages. Vol II. A la Libraire
Encyclopédique de Roret, Paris, 220 pp. [Lacordaire, T. (Ed.)]

Chevrolat, A. (1836) Catalogue des Coléopteres de la collection de M. le Comte Dejean. Livr. 5. 2" Edition. Paris,
pp. 361-442. [Dejean, M. (Ed.)]

Chittenden, F.H. (1924) The Argus tortoise beetle. Journal of Agricultural Research, 27, 43-51.

538 - Zootaxa 3949 (4) © 2015 Magnolia Press SWIETOJANSKA ET AL.


http://culex.biol.uni.wroc.pl/cassidae/katalog%20internetowy/index.htm
http://culex.biol.uni.wroc.pl/cassidae/katalog%20internetowy/index.htm

Donceel, H.D. de (1885) Premiers états de quelques cassidides exotiques. Annales de la Société entomologique de Belgique, 29,
158-162.

Fabricius, J.Ch. (1775) Systema Entomologiae, sistens Insectorum classes, ordines, genera, s pecies, adiectis synonymis, locis,
descriptionibus, observationibus. Officina Libraria Kortii, Flensburgi et Lipsiae, 32 + 832 pp.

Fabricius, J.Ch. (1781) Species Insectorum eorum differentias specificas, synonyma auctorum, loca natalia, metamorphosis
adiectis observationibus, descriptionibus. I. Hamburgi et Kilonii, VIII + 552 pp.
http://dx.doi.org/10.5962/bhl.title.36509

Frers, A.G. (1922) Metamorfosis de coledpteros argentinos. Physis, 5, 245-262.

Frers, A.G. (1925) Metamorfosis de coledpteros argentinos. Physis, 8, 82-92.

Hincks, W.D. (1952) The genera of the Cassidinae (Coleoptera: Chrysomelidae). Transactions of the Entomological Society of
London, 103, 327-358.
http://dx.doi.org/10.1111/j.1365-2311.1952.tb01061.x

Illiger, K. (1801) Neue Insekten. Mag. Insektenkunde, 1 (1/2), 163-208.

Klug, K. (1829) Preissverzeichniss vorrdthiger Insecten-Doubletten des Konigl. Zoologisches Museum, Berlin, 18 pp.

Lawson, F.A. (1991) Chrysomelidae (Chrysomeloidea). /n: Stehr, F.W. (Ed.), Immature Insects. Vol. 2. Kendall/Hunt
Publishing Company, Dubuque, pp. 568—585.

Linnaeus, C. (1758) Systema Naturae, sive regna tria naturae, secundum classes, ordines, genera, species, cum characteribus,
differentiis, synonymis, locis. Editio Decima, reformata. 1., Holmiae, IV + 824 pp.

Linnaeus, C. (1763) Amoenitates Academicae seu Dissertationes variae Physicae, Medicae Botanicae antehac seorsim editae,
nunc collectae et auctae cum tabulis aeneis. Volumen sextum, Holmiae, 486 pp., 5 tt.

Marques, L.A. de A. (1932) Insectos daninhos a batata doce, seus habitos e os meios de combatel-os. Boletim—Instituto
Biologico De Defesa Agricola, Rio de Janeiro, 9, 1-45.

Sahlberg, C.R. (1823) Periculum entomographicum, Species Insectorum, nondum descriptas proponeus. Aboae, 1-82.

Simdes, M. & Monné, M. (2014). Description of immatures of Mesomphalia gibbosa (Fabricius, 1781) and Mesomphalia
turrita (Illiger, 1801) (Coleoptera: Chrysomelidae: Cassidinae: Mesomphaliini). Zootaxa, 3861 (5), 466-478.

Spaeth, F. (1928) Neue Cassidinen aus dem Museum zu Stockholm. Arkiv For Zoologi, 19 A (30), 1-11.

Swietojanska, J. (2008) Description of immatures of Cyrtonota lateralis (Linnaeus, 1758) (Coleoptera: Chrysomelidae:
Cassidinae: Mesomphalini). Annales Zoologici, 58 (3), 621-639.
http://dx.doi.org/10.3161/000345408X364463

Swictojanska, J. (2009) The immatures of tortoise beetles with bibliographic catalogue of all taxa (Coleoptera:
Chrysomelidae: Cassidinae). Vol. XVI. Polish Taxonomical Monographs, Biologica Silesiae, Wroctaw, 157 pp. [Poland]

Vasconcellos-Neto, J. (1988) Genetics of Chelymorpha cribraria, Cassidinae: colour patterns and their ecological meaning.
In: Jolivet, P., Petitpierre, E. & Hsiao, T.H. (Eds.) Biology of Chrysomelidae. Kluwer Academic Publishers, Dordrecht,
Boston, London, pp. 217-232.

Vasconcellos-Neto, J. & Jolivet, P. (1988) Une nouvelle stratégie de défense: la stratégie de défense annulaire (cycloalexie)
chez quelquez larves de Chrysomélides brésiliens. Bulletin de la Société entomologique de France, 92,291-299.

Windsor, D.M. (1987) Natural history of a subsocial tortoise beetle, Acromis sparsa Boheman (Chrysomelidae, Cassidinae) in
Panama. Psyche, 94, 127—-150.
http://dx.doi.org/10.1155/1987/19861

Zolessi, L.C. de (1968) Estudio genetico de las variaciones cromaticas y estudio anatomico de Chelymorpha variabilis Boh. (=
Ch. crucifera Boh.), 1854 (Coleoptera, Chrysomelidae, Cassidinae). Revista de La Sociedad Uruguaya de Entomologia, 7,
2044, figs. 1-28.

IMMATURES OF CHELYMORPHA REIMOSERI Zootaxa 3949 (4) © 2015 Magnolia Press - 539



	Abstract
	Introduction
	Material and methods
	Chelymorpha reimoseri Spaeth, 1928
	Discussion
	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




