
INTRODUCTION

Living petalurid dragonflies, represented by the
sole family Petaluridae, are very few compared to large
anisopteran families like the Aeshnidae, Gomphidae,
or Libellulidae, comprising just five genera with semi-
aquatic larvae and a mostly circum-Pacific distribu-
tion. The clade was much more diverse and disparate
during the Mesozoic; no fewer than four families being
present in the Late Jurassic-Early Cretaceous: the Pro-
tolindeniidae, the Cretapetaluridae, the Aktassiidae,
and even possible representatives of the Petaluridae,
with Argentinopetala archangelskyi Petrulevičius
et Nel, 2003 (Nel et al. 1998, Petrulevičius and Nel
2003). Their fossils are known from South America,
Europe and Asia. The Aptian Crato Formation of Brazil
has previously yielded two genera attributed to the
family Cretapetaluridae Nel et al., 1998. This family is
also now recorded from the Lower Cretaceous of UK
(Coram and Nel, in press). We describe herein the 
third new genus and species attributable to this family
from the Crato Formation, on the basis of a very 
well preserved complete hindwing. Bechly 2007 (p. 218,
Fig. 111.16d, Plate 10j) already described and figur-
ed without naming, another, less complete, hindwing

from the same outcrop, that belongs to the same new
taxon.

METHODS

In the description below we follow the wing venation
nomenclature of Riek and Kukalová-Peck (1984),
amended by Nel et al. (1993) and Bechly (1996). The
higher classification of fossil and extant Odonatoptera,
as well as familial and generic characters followed in
the present work, are based on the phylogenetic sys-
tem proposed by Bechly (1996) and Nel et al. (1998) for
the Mesozoic Petalurida. 

We use the following standard abbreviations: AA
anal anterior vein, Ax1 Ax2 primary antenodal cross-
veins, CuAa distal branch of cubitus anterior, CuAb
proximal branch of cubitus anterior, IRi interca-
lary radial veins, MA median anterior, MAb poster-
ior branch of median anterior, MP median posterior, 
N nodus, O oblique vein, Pt pterostigma, RA radius
anterior, RP radius posterior, tp trigonal planate 
(a vein emerging directly from the distal side of the 
discoidal triangle and situated between RP3/4 and
MA).
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SYSTEMATIC PALAEONTOLOGY

Order Odonata Fabricius, 1793

Clade Petalurida Bechly, 1996

Family Cretapetaluridae Nel et al., 1998

CCrraattooppeettaalluurraa gen. nov

TTyyppee  ssppeecciieess. Cratopetalura petruleviciusi sp.
nov.

EEttyymmoollooggyy. Named after the Crato Formation, and
Petalura. Gender: feminine.

DDiiaaggnnoossiiss. Hind wing characters only. second
oblique cross-vein between RP2 and IR2 present distal
of lestine oblique vein ‘O’; true lestine oblique vein
shifted basally, separated by only one cell from subn-
odus; postnodal space very narrow, with many cells
distal of pterostigma; pterostigma not very elongate;
pterostigmal brace vein weakly oblique, shifted to
basal 3/4 of wing, about midway between nodus and
apex; IR1 well-defined, only weakly zigzagged, and
rather long; wing space between RP1 and RP2 strongly
expanded; two rows of cells in basal part of postdis-
coidal area between level of distal angle of discoidal tri-
angle and level of midfork; CuAb very distinctly curved
at its base in male hind wings, strongly approaching
secondary anal vein AA1b; MP somewhat shortened,
and terminating at posterior margin opposite level of
nodus; distal side of discoidal triangle (MAb) distinctly
angulated, correlated with a strongly developed trigo-
nal planate in postdiscoidal space; concave Mpsl and
Rspl distinct if zigzagged; subdiscoidal triangle free;
anal loop posteriorly closed and two- or three-celled;
veins RP3/4 and MA moderately undulate; RP3/4 not
distally strongly diverging from MA.

CCrraattooppeettaalluurraa  ppeettrruulleevviicciiuussii sp. nov.
(Figs 1–2)

MMaatteerriiaall. Holotype specimen WDC-CCFB-5 (two
hind wings attached to fragments of thorax, female),
Wyoming Dinosaur Center-Crato, Wyoming, USA.
Paratype specimen SMNS 66567 (a nearly complete
hindwing), Staatliches Museum für Naturkunde in
Stuttgart, Germany).

EEttyymmoollooggyy. Named after our friend and colleague
Dr. Julián F. Petrulevičius.

TTyyppee  llooccaalliittyy. Chapada do Araripe, vicinity of
Nova Olinda, southern Ceará, north-east Brazil.

TTyyppee  hhoorriizzoonn. Lower Cretaceous, Upper Aptian,
Crato Formation – Nova Olinda Member.

DDiiaaggnnoossiiss. As for the genus.

DDeessccrriippttiioonn. Holotype. Wings hyaline; hind wing
55.5 mm long, 17.0 mm wide; distance from base to
arculus 6.0 mm; from arculus to nodus 19.0 mm; from
arculus to base of RP3/4 11.0 mm; no secondary anten-
odal cross-vein basal of primary antenodal cross-vein
Ax1, three complete antenodal cross-veins between
Ax1 and Ax2, six of first row and five of second row dis-
tal of Ax2; distance from wing base to Ax1 6.0 mm,
between Ax1 and Ax2 7.0 mm; Ax2 one cell distal of
apex of discoidal triangle; RP and MA strongly separat-
ed in arculus; hypertriangle 5.8 mm long, free; discoidal
triangle 2.5 mm distal of arculus, free, not very elon-
gate but rather transverse, with basal side 2.0 mm long,
anterior side 3.0 mm long, and MAb 4.5 mm long; a dis-
tinct angle in MAb and a very well defined convex trig-
onal planate tp; postdiscoidal area with two rows of
cells distal of discoidal triangle and distally greatly
widened; a distinct concave but slightly zigzagged
Mspl; no pseudo-ScP distal of nodus; basal part of area
between RA and RP with three cross-veins basal of
RP3/4, and three distal of base of RP3/4 and basal of
subnodus; area between RP and MA with four cross-
veins basal of RP3/4; two oblique veins ‘O’, first one cell
distal of base of RP2 and second two cells distally; RP2
and IR2 parallel and weakly curved; one row of cells
between RP2 and IR2 but two rows near wing margin;
area between RP1 and RP2 basal of pterostigma nar-
row but with two rows of cells; IR1 long, straight and
well defined; four rows of cells between IR1 and RP2
and six rows between IR1 and RP1; a distinct concave
but slightly zigzagged Rspl; RP3/4 and MA with a dou-
ble curve and with the space between them not distinct-
ly widened but with two rows of cells near posterior
wing margin; pterostigma narrow elongate, 5.0 mm
long, 0.9 mm wide, covering one cell and a half;
pterostigmal brace weakly oblique, three cells basal of
basal side of pterostigma, 12.0 mm distal of subnodus;
eight postnodal cross-veins not aligned with nine post-
subnodal cross-veins; space between C and RA distal of
pterostigma elongate with about 13 cross-veins; one
row of cells between MP and CuAa (but two near poste-
rior wing margin); median area free; submedian area
crossed by CuP-crossing; subdiscoidal space free, PsA
curved; posterior wing margin rounded at base (fe-
male specimen); anal area broad, with three posterior
branches of AA directed towards posterior wing margin,
and six rows of cells between AA and posterior wing
margin; anal loop rather small, not elongate, pentago-
nal, posteriorly closed, divided into three cells; CuAb
very distinctly curved at its base, strongly approaching
secondary anal vein AA1b; cubito-anal area broad, with
six rows of cells between CuAa and posterior wing mar-
gin; CuAa with seven posterior branches.

DDiissccuussssiioonn. The paratype specimen was already
described in Bechly (2007: 218, Fig. 111.16d, Plate 
10j) as a putative new petalurid species from Crato. 
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Figure 1. Cratopetalura petruleviciusi gen., sp. nov., holotype WDC-CCFB-5, photograph of right hind wing, under 
alcohol (scale bar represents 10 mm).

Figure 2. Cratopetalura petruleviciusi gen. et sp. nov., holotype WDC-CCFB-5, photograph of left hind wing, under 
alcohol (scale bar represents 10 mm).

Figure 3. Cratopetalura petruleviciusi gen. et sp. nov., paratype SMNS 66567, photograph of hind wing (scale bar 
represents 15 mm).



It differs from the holotype in very few characters: anal
loop two-celled instead of being three-celled; slightly
different number of antenodal and postnodal cross-
veins. Both fossils share the diagnostic characters of
the genus and species listed above.

The attribution of Cratopetalura gen. nov. to the
clade Petalurida Bechly, 1996 is supported by the fol-
lowing apomorphies: postnodal space with many cells
distal of pterostigma; pterostigmal brace vein shifted in
the basal 3/4 of the wing, midway between nodus and
apex; IR1 is a well-defined, and rather long vein; wing
space between RP1 and RP2 strongly expanded, with
numerous rows of cells; more than two rows of cells in
basal part of postdiscoidal area between level of distal
angle of discoidal triangle and level of midfork. The
presence of a closed anal loop together with a trigonal
planate, Mspl and Rspl exclude affinities with the
Mesozoic Protolindeniidae Handlirsch, 1906. On the
contrary Cratopetalura has the synapomorphies of
the Petalurodea Bechly, 1996 (= Cretapetaluridae Nel
et al., 1998 + Petaluroidea Needham, 1903), i.e. wings
falcate, slender, and distinctly longer than 50 mm; the
Bqs-area between RP and IR2 basal of subnodus dis-
tinctly narrowed; hindwing MP at least somewhat
shortened, and terminating at posterior margin oppo-
site level of nodus. But Cratopetalura has not the
main synapomorphies of the Petaluroidea: its ptero-
stigmata is not very long; the area between RP3/4 and
MA is not widened near posterior wing margin, with
less than three rows of cells between them. Also
Cratopetalura has not the vein CuA with few 
branches, unlike the Petaluridae (Fraser 1929). Crato-
petalura shares with the Cretapetaluridae the follow-
ing synapomorphies: the true lestine oblique vein
(basal oblique vein between RP2 and IR2) is shifted
basally (convergent to Phenes and Petalurinae), only
separated by one cell from the subnodus; the distal side
of the discoidal triangle (MAb) is very strongly angulat-
ed, correlated with a strongly developed trigonal plan-
ate in the postdiscoidal space.

Nevertheless, Cratopetalura differs from Creta-
petalura Nel et al., 1998 in the hindwing subdiscoidal
triangle not traversed by a crossvein; hindwing anal
loop not longitudinal elongated; and presence of a dis-
tinct Mspl and a distinct Rspl (both zigzagged), as in
the recent Tachopteryginae Fraser, 1933. Cratopeta-
lura differs from Eotanypteryx Bechly, 2007 and
Anglopetalura Coram and Nel, in press in the pres-
ence of two oblique crossveins, and presence of Mspl
and Rspl (Nel et al. 1998, Bechly 2007, Coram and Nel,
in press).

With the recent discovery of another Cretapetaluri-
dae in the Lower Cretaceous of England, Cratopetalu-
ra confirms the great diversity of the Petalurida during
the Cretaceous, with representatives of the two other
families Aktasiidae and Petaluridae (Petrulevičius and
Nel 2003, Lin et al. submitted), and no less than seven
Lower Cretaceous genera, i.e. more than the recent
Petaluridae. They were also distributed in a very broad
area (at least known from South America, Central
Asia, China, Europe). On the contrary there is no
known Cenozoic Petalurida (Nel and Paicheler 1993),
despite the numerous potential outcrops and numerous
other Cenozoic Anisoptera, showing that the group had
a very important regression between the end of the
Lower Cretaceous and the Lower Paleogene. This re-
gression could have been contemporaneous with the
extinction of several other Lower Cretaceous aniso-
pteran families (Aeschnidiidae, Proterogomphidae,
Liupanshaniidae, etc.), and the appearance of the first
Libellulidae around the beginning of the Upper Creta-
ceous (Cenomanian).
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Figure 4. Cratopetalura petruleviciusi gen. et sp. nov., paratype SMNS 66567, drawing of hind wing 
(scale bar represents 10 mm).



REFERENCES

Bechly, G. 1996. Morphologische Untersuchungen am Flügel-
geäder der rezenten Libellen und deren Stammgruppen-
vertreter (Insecta; Pterygota; Odonata), unter besonderer
Berücksichtigung der Phylogenetischen Systematik und
des Grundplanes der Odonata. Petalura, Böblingen, 
Special Volume 2: 1–402.

Bechly, G. 2007. 11.5 Odonata: damselflies and dragonflies, pp.
184–222. In: Martill, D., Bechly, G., Loveridge, R., (eds).
The Crato fossil beds of Brazil: Window into an ancient
world. Cambridge University Press, Cambridge: 624 pp.

Coram, R. A. and A. Nel. (In press). A new petalurid dragonfly
from the Lower Cretaceous of southern England (Odona-
ta: Petalurida: ?Cretapetaluridae). Palaeodiversity.

Fraser, F. C. 1929. A revision of the Fissilabioidea (Cordule-
gastridae, Petaliidae and Petaluridae) (Order Odonata).
Part 1. Memoirs of the Indian Museum, 9: 69–167.

Lin, Qi-bin, Nel, A. and Di-ying Huang (submitted). A new 

Chinese Mesozoic aktassiid genus (Odonata: Petaluro-
idea). Zootaxa.

Nel, A., Bechly, G., Jarzembowski, E. A. and X. Martínez-
Delclòs. 1998. A revision of the fossil petalurid dragonflies
(Insecta: Odonata: Anisoptera: Petalurida). Paleontologia
Lombarda, (N.S.), 10: 1–68.

Nel, A., Martinez-Delclòs, X., Paicheler, J.-C. and M. Henrotay
1993. Les ‘Anisozygoptera’ fossiles. Phylogénie et classifi-
cation (Odonata). Martinia, Hors Série 3: 1–311.

Nel, A. and J.-C. Paicheler. 1993. Les Odonata fossiles: état
actuel des connaissances. Deuxième partie: Les Petaluri-
dae et Cordulegastridae fossiles. (Odonata, Anisoptera,
Petaluroidea). Nouvelle Revue d’Entomologie, (N.S.), 9:
305–323.

Riek, E. F. and J. Kukalová-Peck. 1984. A new interpretation
of dragonfly wing venation based upon Early Carbonifer-
ous fossils from Argentina (Insecta: Odonatoidea) and
basic characters states in pterygote wings. Canadian
Journal of Zoology, 62: 1150–1166.

THE THIRD PETALURID DRAGONFLY FROM THE LOWER CRETACEOUS OF BRAZIL 285

Received: June 17, 2009
Accepted: August 30, 2009





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 1.8)
  /CalRGBProfile (Apple RGB)
  /CalCMYKProfile (Photoshop 4 Default CMYK)
  /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
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo true
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
    /ArialMT
    /SymbolMT
    /WPTypographicSymbols
    /ZapfDingbatsITCbyBT-Regular
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -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
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages false
  /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
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages false
  /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 /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>






    /HEB (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /POL <>
  >>
>> setdistillerparams
<<
  /HWResolution [1200 1200]
  /PageSize [612.000 792.000]
>> setpagedevice


