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Abstract

Containing more than a hundred species, the Chrysis ignita species group is the largest and one of the most taxonomically 

challenging groups in its genus. It has not been possible to resolve the taxonomy of the group using traditional methods 

due to the lack of robust diagnostic morphological characters. Here we present the results of a molecular analysis designed 

to delimit species in the Chrysis ignita group for the first time; using mitochondrial sequence data for 364 in-group spec-

imens consisting of all 18 species known to occur in Northern Europe. Two mitochondrial loci were analysed: a COI gene 

fragment, and a continuous DNA sequence consisting of 16S rRNA, tRNAVal, 12S rRNA and ND4. Two approaches were 

employed for delimiting species: (1) genetic distance analysis based on the standard COI barcode sequences and; (2) phy-

logenetic analysis of the COI fragment together with rRNA genes. Both analyses yielded trees with similar topology, but 

support values for nodes were higher using the second approach. Fifteen species were distinguished in all analyses: Chr-

ysis angustula Schenck, 1856, C. brevitarsis Thomson, 1870, C. clarinicollis Linsenmaier, 1951, C. corusca Valkeila, 

1971, C. fulgida Linnaeus, 1761, C. ignita (Linnaeus, 1758), C. impressa Schenck, 1856, C. iris Christ, 1791, C. lepto-

mandibularis Niehuis, 2000, C. longula Abeille de Perrin, 1879, C. ruddii Shuckard, 1837, C. schencki Linsenmaier, 1968, 

C. subcoriacea Linsenmaier, 1959, C. terminata Dahlbom, 1854 and C. vanlithi Linsenmaier, 1959. The specific status of 

C. mediata Linsenmaier, 1951 and C. solida Haupt, 1957 was not resolved. Included unidentified specimens grouped in 

three clusters, two of which are distinctly delimited and apparently represent cryptic species. The specific status of the 

unidentified samples in the third cluster remained unclear. Moreover, our data suggest the existence of additional cryptic 

species currently lumped under the names C. pseudobrevitarsis Linsenmaier, 1951 and C. schencki Linsenmaier, 1968. In 

conclusion, our results derived from analysis of mitochondrial loci strongly support the specific status of the majority of 

currently recognised species in the Chrysis ignita species group, and suggest the existence of additional cryptic species in 

Northern Europe. Thus, considering the difficulties that often arise during species determination based on morphological 

characters, the mtDNA loci used here appear highly suitable for assisting species delimitation in this group as well as iden-

tification of specimens.
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Introduction

Commonly known as cuckoo wasps, the Hymenoptera family Chrysididae is a medium sized cosmopolitan group 
including more than 3000 described species. All members of the family are parasitoids or cleptoparasites, whose 
hosts belong to various families of Hymenoptera, Phasmatodea or Lepidoptera. The largest genus in the family, 
Chrysis Linnaeus, 1761, is diverse and cosmopolitan, and contains several taxonomically unresolved species 
Accepted by A. Lelej: 28 Feb. 2014; published: 10 Apr. 2014

Licensed under a Creative Commons Attribution License http://creativecommons.org/licenses/by/3.0

 301



(contract No 226852), the Taxonomy Initiative of the Norwegian Biodiversity Information Centre, project 
ACUNOR, Canadian Centre for DNA Barcoding, University of Guelph and the Research Council of Lithuania 
(contracts MIP-115/2010 and MIP-033/2011).

References

Abeille de Perrein, E. (1879) ["1878"] Synopsis critique et sinonymique des Chrysides de France. Annales de la Société 

linnéenne de Lyon, 26, 1–108.
Bischoff, H. (1913) Hymenoptera. Fam. Chrysididae. Genera insectorum, 151, 1–86.
Bischoff, H. (1934) Die Ökologische Rassenkreis der Chrysis ignita L. Entomologische Beihefte aus Berlin-Dahlem, 1, 72–75.
Bohart, R.M. & French, L.D. (1986) Designation of Chrysidid Lectotypes in the Mocsáry Collection at the Hungarian National 

Museum, Budapest (Hymenoptera: Chrysididae). Pan-Pacific Entomologist, 62, 340–343.
Bohart, R.M. & Kimsey, L.S. (1982) Chrysididae in America North of Mexico. Memoirs of the American Entomological 

Institute 33, 266 pp.
Buysson, R. du (1891–1896) Les Chrysides. In: André, E. (Ed.), Species des Hyménoptères d'Europe & d'Algerie. Tome 

Sixième. Vve Dubosclard, Paris, I–XII + 13–758 + 64 unnumbered pages + 32 pls. (1891) 1–88, (1892) 89–208, (1893) 
209–272, (1894) 273–400, (1895) 401–624, (1896) 625–756 + 1*–22*, (1891–1896) 64 unnumbered pages + 32 pls.

Carpenter, J.M. & Wheeler, W.C. (1999) Towards simultaneous analysis of morphological and molecular data in Hymenoptera. 
Zoologica Scripta, 28, 251–260. 
http://dx.doi.org/10.1046/j.1463-6409.1999.00009.x

Carr, M., Young, J.P.W. & Mayhew, P.J. (2010) Phylogeny of bethylid wasps (Hymenoptera: Bethylidae) inferred from 28S and 
16S rRNA genes. Insect Systematics & Evolution, 41, 55–73. 
http://dx.doi.org/10.1163/187631210x486995

Christ, J.L. (1791) Naturgeschichte, Klassification und Nomenclatur der Insekten vom Bienen, Wespen und Ameisengeschlecht: 

als der fünften Klasse fünfte Ordnung des Linneischen Natursystems von den Insekten, Hymenoptera: mit häutigen 

Flügeln. Hermannischer Buchhandlung, Frankfurt am Main, 535 pp. + 60 pls.
Dahlbom, A.G. (1845) Dispositio Methodica Specierum Hymenopterorum, secundum Familias Insectorum naturales. Particula 

secunda. Dissert. Berlingianis, Lund, 20 pp.
Dahlbom, A.G. (1854) Hymenoptera Europaea praecipue borealia, formis typicis nonnullis specierum generumve Exoticorum 

aut Extraneorum propter nexum systematicum associatis, per familias, genera, species et varietates disposita atque 

descripta. 2. Chrysis in sensu Linnæano. Friedrich Nicolai, Berlin, XXIV + 412 pp. + 12 pls.
deWaard, J.R., Ivanova, N.V., Hajibabaei, M. & Hebert, P.D.N. (2008) Assembling DNA barcodes: analytical protocols. In: 

Martin, C. (Ed.), Methods in molecular biology: environmental genetics. Humana Press, Totowa, N.J., pp. 275–293.
Dowton, M. & Austin, A.D. (2001) Simultaneous analysis of 16S, 28S, COI and morphology in the Hymenoptera: Apocrita 

evolutionary transitions among parasitic wasps. Biological Journal of the Linnean Society, 74, 87–111. 
http://dx.doi.org/10.1111/j.1095-8312.2001.tb01379.x

Drummond, A.J. & Rambaut, A. (2007) BEAST: Bayesian evolutionary analysis by sampling trees. BMC evolutionary biology, 
7, 214.  
http://dx.doi.org/10.1186/1471-2148-7-214

Dufour, L. & Perris, E. (1840) Mémoire sur les Insectes Hyménoptères qui nichent dans l'intérieur des tiges sèches de la Ronce. 
Annales de la Société Entomologique de France, 9, 5–53.

Gathmann, A. & Tscharntke, T. (1999) Landschafts-Bewertung mit Bienen und Wespen in Nisthilfen: Artenspectrum, 
Interactionen und Bestimmungschlüssel. Naturschutz und Landschaftspflege Baden-Württemberg, 73, 277–305.

Geer, L.Y., Marchler-Bauer, A., Geer, R.C., Han, L., He, J., He, S., Liu, C., Shi, W. & Bryant, S.H. (2010) The NCBI 
BioSystems database. Nucleic Acids Research, 38, D492–D496.  
http://dx.doi.org/10.1093/nar/gkp858

Gordon, D., Abajian, C. & Green, P. (1998) Consed: a graphical tool for sequence finishing. Genome Research, 8, 195–202. 
http://dx.doi.org/10.1101/gr.8.3.195

Guérin-Meneville, M. (1842) Description de quelques Chrysidides nouvelles. Revue Zoologique, 5, 144–150.
Guindon, S. & Gascuel, O. (2003) A simple, fast, and accurate algorithm to estimate large phylogenies by maximum 

likelihood. Systematic Biology, 52, 696–704.
http://dx.doi.org/10.1080/10635150390235520

Hall, T.A. (1999) BioEdit: a user-friendly biological sequence alignment editor and analysis program for Windows 95/98/NT. 
Nucleic Acids Symposium Series, 41, 95–98.

Haupt, H. (1957) ["1956"] Die unechten und echten Goldwespen Mitteleuropas (Cleptes et Chrysididae). Abhandlungen und 

Berichte aus dem Staatlichen Museum für Tierkunde in Dresden, 23, 15–139.
Hebert, P.D.N., Penton, E.H., Burns, J.M., Janzen, D.H. & Hallwachs, W. (2004) Ten species in one: DNA barcoding reveals 

cryptic species in the neotropical skipper butterfly Astraptes fulgerator. Proceedings of the National Academy of Sciences 

of the United States of America, 101, 14812–14817. 
 Zootaxa 3786 (3)  © 2014 Magnolia Press  ·  327TESTING THE VALIDITY IN THE CHRYSIS IGNITA SPECIES GROUP 

http://dx.doi.org/10.1046/j.1463-6409.1999.00009.x
http://dx.doi.org/10.1046/j.1463-6409.1999.00009.x
http://dx.doi.org/10.1163/187631210x486995
http://dx.doi.org/10.1163/187631210x486995
http://dx.doi.org/10.1111/j.1095-8312.2001.tb01379.x
http://dx.doi.org/10.1111/j.1095-8312.2001.tb01379.x
http://dx.doi.org/10.1186/1471-2148-7-214
http://dx.doi.org/10.1093/nar/gkp858
http://dx.doi.org/10.1093/nar/gkp858
http://dx.doi.org/10.1101/gr.8.3.195
http://dx.doi.org/10.1101/gr.8.3.195
http://dx.doi.org/10.1073/pnas.0406166101


http://dx.doi.org/10.1073/pnas.0406166101
Hebert, P.D.N., Ratnasingham, S. & DeWaard, J.R. (2003) Barcoding animal life: cytochrome c oxidase subunit 1 divergences 

among closely related species. Proceedings of the Royal Society B, 270, S96–S99. 
http://dx.doi.org/10.1098/rsbl.2003.0025

Holzschuh, A., Steffan-Dewenter, I. & Tscharntke, T. (2009) Grass strip corridors in agricultural landscapes enhance nest-site 
colonization by solitary wasps. Ecological applications: a publication of the Ecological Society of America, 19, 123–132.

 http://dx.doi.org/10.1890/08-0384.1
Huelsenbeck, J.P., Ronquist, F., Posada, D. & Crandall, K.A. (2001) MRBAYES: Bayesian inference of phylogeny. 

Bioinformatics, 17, 754–755. 
http://dx.doi.org/10.1093/bioinformatics/17.8.754

Ivanova, N.V., deWaard, J.R. & Hebert, P.D.N. (2006) An inexpensive, automation-friendly protocol for recovering high-
quality DNA. Molecular Ecology Notes, 6, 998–1002. 
http://dx.doi.org/10.1111/j.1471-8286.2006.01428.x

Kimsey, L.S. & Bohart, R. (1991) ["1990"] The Chrysidids wasps of the World. Oxford University Press, New York, 652 pp.
Kimura, M. (1980) A simple method for estimating evolutionary rate of base substitutions through comparative studies of 

nucleotide sequences. Journal of Molecular Evolution, 16, 111–120. 
http://dx.doi.org/10.1007/bf01731581

Kruess, A. & Tscharntke, T. (2002) Grazing Intensity and the Diversity of Grasshoppers, Butterflies, and Trap-Nesting Bees 
and Wasps. Conservation Biology, 16, 1570–1580.  
http://dx.doi.org/10.1046/j.1523-1739.2002.01334.x

Kunz, P.X. (1994) Die Goldwespen (Chrysididae) Baden-Württembergs. Taxonomie, Bestimmung, Verbreitung, Kartierung 
und Ökologie. Mit einem Bestimmungsschlüssel für die deutschen Arten. Beihefte zu den Veröffentlichungen für 

Naturschutz und Landschaftspflege in Baden-Württemberg, 77, 1–188.
Linnaeus, C. (1758) Systema Naturae per Regna tria Naturae, secundum Classes, Ordines, Genera, Species, cum 

characteribus, differentiis, synonymis, locis. Editio Decima, Refurmata, Tomus I. Laurentii Salvii, Holmiae, 824 pp + IV.
Linnaeus, C. (1761) Fauna Svecica sistens Animalia Sveciae Regni: Mammalia, Aves, Amphibia, Pisces, Insecta, Vermes. 

Distributa per Classes et Ordines, enera et Species, cum Differentiis, Specierum, Synonymis, Auctorum, Nominibus 

Incolarum, Locis natalium, Descriptionibus Insectorum. Editio Altera, Auctior. Laurentius Salvius, Stockholmiae, 578 pp. 
+ 2 pl.

Linsenmaier, W. (1951) Die europäischen Chrysididen (Hymenoptera). Versuch einer naturlichen Ordnung mit Diagnosen. 
Mitteilungen der Schweizerischen entomologischen Gesellschaft, 24, 1–110.

Linsenmaier, W. (1959a) Revision der Familie Chrysididae (Hymenoptera) mit besonderer Berücksichtigung der europäischen 
Spezies. Mitteilungen der Schweizerischen entomologischen Gesellschaft, 32, 1– 232 pp.

Linsenmaier, W. (1959b) Revision der Familie Chrysididae. Nachtrag. Mitteilungen der Schweizerischen entomologischen 

Gesellschaft, 32, 233–240.
Linsenmaier, W. (1968) Revision der Familie Chrysididae. Zweiter Nachtrag. Mitteilungen der Schweizerischen 

entomologischen Gesellschaft, 41, 1–144.
Linsenmaier, W. (1987) Revision der Familie Chrysididae. (Hymenoptera). 4. Teil. Mitteilungen der Schweizerischen 

entomologischen Gesellschaft, 60, 133–158.
Linsenmaier, W. (1994) Grundriss der Chrysis ignita - Gruppe von Nordamerika. (Hymenoptera, Chrysididae). Entomofauna, 

15, 481–500.
Linsenmaier, W. (1997) Die Goldwespen der Schweiz. Veroffentlichungen aus dem Natur-Museum Luzern, 9, 1–139.
Meier, R., Kwong, S., Vaidya, G. & Ng, P.K.L. (2006) DNA Barcoding and Taxonomy in Diptera: a Tale of High Intraspecific 

Variability and Low Identification Success. Systematic Biology, 55, 715–728.
Mingo, E. (1994) Hymenoptera Chrysididae. Fauna Iberica, Musao Nacional de Cencias Naturales Consejo Superior de 

Investigaciones Cientificas, 256 pp.
Mocsáry, A. (1889) Monographia Chrysididarum orbis terrarium universi. Musæi Nat. Hungarici Adiuncto, Academiæ 

Scientiarum Hungaricæ Socio. Typis Societatis Franklinianæ, Budapest, 643 pp.
Mocsáry, A. (1912) Species Chrysididarum novae. III. Annales Musei Nationalis Hungarici, 10, 549–592.
Móczár, L. (1946) Über einige seltene südliche Hymenopteren aus meinen Sammelausbeuten beuten. Folia Entomologica 

Hungarica, 1, 27–28.
Móczár, L. (1965) Weitere Ergebnisse der Revision der Goldwespenfauna des Karpatenbeckens (Hymenoptera, Genus: 

Chrysis). Acta Zoologica Hungarica, 11, 168–180.
Morgan, D. (1984) Cuckoo-Wasps. (Hymenoptera, Chrysididae). Handbooks for the Identification of British Insects, 6 (5), 1–

37.
Niehuis, O. (2000) The European species of the Chrysis ignita group: Revision of the Chrysis angustula aggregate 

(Hymenoptera, Chrysididae). Mitteilungen aus dem Museum für Naturkunde in Berlin, Deutsche Entomologische 

Zeitschrift, 47, 181–201.
Niehuis, O. (2001) Chrysididae. In: Dathe, H.H., Taeger, A. & Blank, S.M. (Eds.), Verzeichnis der Hautflügler Deutschlands 

(Entomofauna Germanica 4). Entomologische Nachrichten und Berichte, 7, 119–123.
Niehuis, O. & Korb, J. (2010) Isolation and characterization of seventeen polymorphic microsatellite markers in the 
SOON ET AL.328  ·  Zootaxa 3786 (3)  © 2014 Magnolia Press

http://dx.doi.org/10.1073/pnas.0406166101
http://dx.doi.org/10.1098
http://dx.doi.org/10.1098
http://dx.doi.org/10.1890/08-0384.1
http://dx.doi.org/10.1093/bioinformatics/17.8.754
http://dx.doi.org/10.1093/bioinformatics/17.8.754
http://dx.doi.org/10.1111/j.1471-8286.2006.01428.x
http://dx.doi.org/10.1111/j.1471-8286.2006.01428.x
http://dx.doi.org/10.1007/bf01731581
http://dx.doi.org/10.1007/bf01731581
http://dx.doi.org/10.1046/j.1523-1739.2002.01334.x
http://dx.doi.org/10.1046/j.1523-1739.2002.01334.x


cleptoparasitic cuckoo wasp Hedychrum nobile (Hymenoptera: Chrysididae). Conservation Genetics Resources, 2, 253–
256. 
http://dx.doi.org/10.1007/s12686-009-9167-8

Niehuis, O. & Waegele, J.-W. (2004) Phylogenetic analysis of the mitochondrial genes LSU rRNA and COI suggests early 
adaptive differentiation of anal teeth in chrysidine cuckoo wasps (Hymenoptera: Chrysididae). Molecular Phylogenetics 

and Evolution, 30, 615–622. 
http://dx.doi.org/10.1016/s1055-7903(03)00231-8

Normark, B.B., Jordal, B.H. & Farrell, B.D. (1999) Origin of a haplodiploid beetle lineage. Proceedings of the Royal Society B 

Biological Sciences, 266, 2253–2259. 
http://dx.doi.org/10.1098/rspb.1999.0916

Ohl, M. & Bleidorn, C. (2006) The phylogenetic position of the enigmatic wasp family Heterogynaidae based on molecular 
data, with description of a new, nocturnal species (Hymenoptera: Apoidea). Systematic Entomology, 31, 321–337. 
http://dx.doi.org/10.1111/j.1365-3113.2005.00313.x

Page, R.D.M. (1996) Tree-View: an application to display phylogenetic trees on personal computers. Computer applications in 

the biosciences CABIOS, 12, 357–358.
http://dx.doi.org/doi:10.1093/bioinformatics/12.4.357

Pedersen, B.V. (1996) A phylogenetic analysis of cuckoo bumblebees (Psithyrus, Lepeletier) and bumblebees (Bombus, 
Latreille) inferred from sequences of the mitochondrial gene cytochrome oxidase I. Molecular Phylogenetics and 

Evolution, 5, 289–297. 
http://dx.doi.org/10.1006/mpev.1996.0024

Pilgrim, E., von Dohlen, C. & Pitts, J. (2008) Molecular phylogenetics of Vespoidea indicate paraphyly of the superfamily and 
novel relationships of its component families and subfamilies. Zoologica Scripta, 37, 539–560. 
http://dx.doi.org/10.1111/j.1463-6409.2008.00340.x

Ratnasingham, S. & Hebert, P.D.N. (2007) BOLD: The Barcode of Life Data System. Molecular Ecology Notes, 7, 355–364. 
Available from: http://www.barcodinglife.org (Accessed 8 Apr. 2014)

Rosa, P. (2006) I Crisidi della Valle d’Aosta (Hymenoptera, Chrysididae). Monografie del Museo Regionale di Scienze 
Naturali, 6, St.-Pierre, Aosta, 368 pp., I–XVI + 32 pl.

Schattner, P., Brooks, A.N. & Lowe, T.M. (2005) The tRNAscan-SE, snoscan and snoGPS web servers for the detection of 
tRNAs and snoRNAs. Nucleic Acids Research, 33, W686–W689.  
http://dx.doi.org/10.1093/nar/gki366

Schenck, A. (1856) Beschreibung der in Nassau aufgafundenen Goldwespen (Chrysididae) nebst Einleitung und einer Kurzen 
Beschreibung der ubrigen deutschen Arten. Jahrbücher des Vereins für Naturkunde im Herzogthum Nassau, Wiesbaden, 
11, 13–89.

Schenck, A. (1861) Zusatz und Berichtigungen. Jahrbücher des Vereins für Naturkunde im Herzogthum Nassau, Wiesbaden, 
16, 174–178.

Shuckard, W.E. (1836) Description of the genera and species of the British Chrysididae. The Entomological magazine, 4, 156–
177.

Smissen, J. van der (2001) Die Wildbienen und Wespen Schleswig-Holsteins Rote Liste Band I–III. Landesamt für Natur und 
Umwelt des Landes Schleswig-Holstein, Flintbek, 138 pp

Smissen, J. van der (2010) Bilanz aus 20 Jahren entomologischer Aktivitäten (1987–2007) (Hymenoptera Aculeata). 
Verhandlungen des Vereins für Naturwissenschaftliche Heimatforschung zu Hamburg e. V., 43, 1–426.

Soon, V. & Saarma, U. (2011) Mitochondrial phylogeny of the Chrysis ignita (Hymenoptera: Chrysididae) species group based 
on simultaneous Bayesian alignment and phylogeny reconstruction. Molecular Phylogenetics and Evolution, 60, 13–20. 
http://dx.doi.org/10.1016/j.ympev.2011.04.005

Steffan-Dewenter, I. & Leschke, K. (2003) Effect of habitat management on vegetation and above-ground nesting bees and 
wasps of orchard meadows in Central Europe. Biodiversity & Conservation, 12, 1953–1968.

Suchard, M.A. & Redelings, B.D. (2006) Bali-Phy: simultaneous Bayesian inference of alignment and phylogeny. 
Bioinformatics, 22, 2047–2048. 
http://dx.doi.org/10.1093/bioinformatics/btl175

Swofford, D.L. (2003) PAUP*. Phylogenetic Analysis Using Parsimony (*and Other Methods). Version 4. Sinauer Associates, 
Sunderland, Massachusetts.

Tarbinsky, Yu.S. (2000) [The golden wasp genus Chrysis [gr. ignita] (Hymenoptera, Chrysididae) in Tien Shan and adjacent 
territories]. Thethys Entomological Research, 2, 193–204. [in Russian]

Thomson, C.G. (1870) Öfversigt af de i Sverige funna arter af Slägtet Chrysis Lin. Opuscula Entomologica, 2, 101–108.
Trautmann, W. (1926) Untersuchungen an einigen Goldwespenformen. Entomologische Zeitchrift, 40, 4–12.
Trautmann, W. (1927) Die Goldwespen Europas. Uschman, Weimar, 194 pp.
Tscharntke, T., Gathmann, A. & Steffan-Dewenter, I. (1998) Bioindication using trap-nesting bees and wasps and their natural 

enemies: community structure and interactions. Journal of Applied Ecology, 35, 708–719.  
http://dx.doi.org/10.1046/j.1365-2664.1998.355343.x

Tsuneki, K. (1957) Ecological problems centering around the microdistribution of the cuckoo wasp populations. Appendix: key 
to the Japanese Species of the Holonychinae. The Insect Ecology, 6, 11–23. [in Japanese]
 Zootaxa 3786 (3)  © 2014 Magnolia Press  ·  329TESTING THE VALIDITY IN THE CHRYSIS IGNITA SPECIES GROUP 

http://dx.doi.org/10.1016/s1055-7903(03)00231-8
http://d
http://d
http://d
http://dx.doi.org/10.1016/s1055-7903%2803%2900231-8
http://dx.doi.org/10.1016/s1055-7903%2803%2900231-8
http://dx.doi.org/10.1098/rspb.1999.0916
http://dx.doi.org/10.1098/rspb.1999.0916
http://dx.doi.org/10.111
http://dx.doi.org/10.111
http://dx.doi.org/10.1111/j.1463-6409.2008.00340.x
http://dx.doi.org/10.1111/j.1463-6409.2008.00340.x
http://dx.doi.org/10.1093/nar/gki366
http://dx.doi.org/10.1093/nar/gki366
http://dx.doi.org/10.1016/j.ympev.2011.04.005
http://dx.doi.org/10.1016/j.ympev.2011.04.005
http://dx.doi.org/10.1093/bioinformatics/btl175
http://dx.doi.org/10.1093/bioinformatics/btl175
http://dx.doi.org/10.1046/j.1365-2664.1998.355343.x
http://dx.doi.org/10.1046/j.1365-2664.1998.355343.x


Valkeila, E. (1971) Two new North European species of genus Chrysis. Entomologisk Tidskrift, 92, 82–93.
Wickl, K.-H. (2001) Goldwespen der Oberpfalz (Hymenoptera: Chrysididae). Galathea, 17, 57–72.
Zhang, A.B., Muster, C. & Liang, H.B. (2012) A fuzzy-set-theory-based approach to analyse species membership in DNA 

barcoding. Molecular Ecology, 21, 1848–1863. 
http://dx.doi.org/10.1111/j.1365-294x.2011.05235.x

Zimmermann, S. (1944) Chrysis käufeli, eine neue Goldwespe aus den Ostalpen. Annalen des Historischen Museums in Wien, 
53, 82–88.
SOON ET AL.330  ·  Zootaxa 3786 (3)  © 2014 Magnolia Press

http://dx.doi.org/10
http://dx.doi.org/10

	Abstract
	Introduction
	Material and methods
	List of analysed species complemented with studied type materials
	Results
	Discussion
	Acknowledgements
	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




