
ZOOTAXA

ISSN 1175-5326  (print edition)

ISSN 1175-5334 (online edition)Copyright © 2014 Magnolia Press

Zootaxa 3768 (3): 201–252  

www.mapress.com/zootaxa/
Article

http://dx.doi.org/10.11646/zootaxa.3768.3.1

http://zoobank.org/urn:lsid:zoobank.org:pub:AE4CFE9E-2AB6-4099-8F50-C49310808060

Twenty seven new species of Orthocentrus (Hymenoptera: Ichneumonidae; 

Orthocentrinae) with a key to the Neotropical species of the genus

ANU VEIJALAINEN¹, GAVIN R. BROAD2,3 & ILARI E. SÄÄKSJÄRVI¹
1Zoological Museum, Section of Biodiversity and Environmental Science, Department of Biology, 20014 University of Turku, FIN-

LAND. E-mails: anuveija@gmail.com, ileesa@utu.fi
2Department of Life Sciences, Natural History Museum, Cromwell Road, London SW7 5BD, UK. E-mail: g.broad@nhm.ac.uk
3Corresponding author

Table of contents

Abstract . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 202

Introduction  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 202

Material and methods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203

Taxonomy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 203

Key to the Neotropical species of Orthocentrus . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 204

Species descriptions  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206

1. Orthocentrus shieldsi species-group  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206

Orthocentrus anguillae Broad, sp. nov. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 206

Orthocentrus concrispus Veijalainen, sp. nov. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 207

Orthocentrus hispidus Veijalainen, sp. nov. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 208

Orthocentrus pentagonum Broad, sp. nov. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 209

Orthocentrus quercus Veijalainen, sp. nov.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 210

Orthocentrus shieldsi Broad, sp. nov.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 211

Orthocentrus scurra Veijalainen, sp. nov.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 212

Orthocentrus teres Veijalainen, sp. nov. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 213

2. Orthocentrus maculae species-group . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 214

Orthocentrus luteoclypeus Veijalainen, sp. nov.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 214

Orthocentrus maculae Veijalainen, sp. nov. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215

Orthocentrus rectus Veijalainen, sp. nov. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 216

Orthocentrus saaksjarvii Veijalainen, sp. nov. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 217

3. Orthocentrus wahlbergi species-group . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  219

Orthocentrus bicoloratus Veijalainen, sp. nov.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 219

Orthocentrus flavifrons Veijalainen, sp. nov. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 220

Orthocentrus harlequinus Veijalainen, sp. nov. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 221

Orthocentrus mishana Veijalainen, sp. nov. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 222

Orthocentrus nicaraguensis Veijalainen, sp. nov.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  223

Orthocentrus pallidus Veijalainen, sp. nov. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 224

Orthocentrus tenuiflagellum Veijalainen, sp. nov. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 226

Orthocentrus umbrocciput Veijalainen, sp. nov.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 227

Orthocentrus wahlbergi Veijalainen, sp. nov.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 228

4. Orthocentrus insularis species-group . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 229

Orthocentrus albihumerus Broad, sp. nov. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 229

Orthocentrus alboscutellum Broad, sp. nov.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 230

Orthocentrus brevipilus Broad, sp. nov. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 231

Orthocentrus broadi Veijalainen, sp. nov.  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 233

Orthocentrus insularis Ashmead, 1894  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  234

Orthocentrus onkonegare Broad, sp. nov.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  235

5. Orthocentrus zebra species-group. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  237

Orthocentrus zebra Veijalainen, sp. nov. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 237

Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  238

Acknowledgements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  238

References  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 238
Accepted by J. T. Jennings: 23 Dec. 2013; published: 26 Feb. 2014  201



Abstract

We describe 27 new species of parasitoid wasps of the genus Orthocentrus (Ichneumonidae: Orthocentrinae) from the 

Neotropical region, where previously only one species of the genus (O. insularis Ashmead) was known, and provide a key 

to all described Orthocentrus species of the region. Based on previous studies and additional material that we have seen 

from the region, describing these species is only an initial attempt to document the Neotropical orthocentrine fauna.

Key words: Amazonia, Central America, koinobiont, parasitoid wasp, Project LLAMA, tropical rainforest, taxonomy

Introduction

Small-bodied parasitoid wasps comprise one group of organisms whose tropical fauna remains remarkably 
understudied (Smith et al. 2008, Santos & Quicke 2011, Arias-Penna 2012, Veijalainen et al. 2012, 2013). In a 
recent paper, Veijalainen et al. (2012) reported a minimum of 177 undescribed species of Orthocentrinae—a 
cosmopolitan subfamily of small-bodied parasitoid wasps in the large family Ichneumonidae—from the forests of 
Ecuadorean Amazonia and Central America. The number was 3.7 times and 12.6 times the described 38 tropical 
and 14 Neotropical orthocentrine species, respectively (Yu et al. 2012).

Orthocentrines are koinobiont endoparasitoids (see Askew & Shaw 1986) of bibionomorph Diptera, which 
typically develop in fungal fruiting bodies, although species of Megastylus are parasitoids of predatory larvae of 
Keroplatidae (e.g. Mansbridge 1933, Wahl 1996). As pointed out by Broad (2010), Orthocentrinae species and 
genera are in need of modern revisions and potential reclassification. Problems in adequately defining 
orthocentrine genera, which are often virtually cosmopolitan, arise from the lack of information about 
morphological diversity in tropical species, and the fact that most generic definitions are based on temperate 
material (Townes 1971). The Orthocentrus genus-group is a rather well-defined assemblage within the 
Orthocentrinae (Wahl & Gauld 1998), recognisable by the face and clypeus forming a single, curved surface, and 
by the long antennal scape. Within the Orthocentrus genus-group, seven genera are currently recognised, although 
some of these are doubtfully monophyletic (Broad 2010).

Orthocentrus can be defined by the reduced mandibles, which hardly meet medially when closed and have 
reduced dentition. Additionally, the lower edge of the clypeus is usually convex (sometimes truncate though) and 
the hind wing nervellus (Cu+cu-a) is often inclivous, rather than reclivous, as in other Orthocentrus-group genera. 
The ovipositor is always short in Orthocentrus. However, wing venation, sculpture, presence or absence of notauli 
and various other characters that tend to be fairly uniform in other genera, all vary considerably within 
Orthocentrus and there must be considerable doubt as to whether this is really a monophyletic genus.

Very little is known about the biology of Orthocentrus species, other than reported rearings from Sciophila

(Mycetophilidae) (Kolarov & Bechev 1995, Šedivý & Ševčik 2003), but not from isolated hosts. Like other 
orthocentrines, Orthocentrus species are presumed to be koinobiont endoparasitoids, and their emergence from the 
host pupa supports this. No cocoon is spun. The generally robust habitus of Orthocentrus species suggests that they 
force their way out of (or into) the substrate. Most species of the ichneumonid subfamily Metopiinae have similarly 
convex faces and robust bodies, which seem in this case to be adaptations towards forcing their way through 
webbings and tunnels of host Lepidoptera. We still have much to learn about even the basic aspects of 
Orthocentrus biology. 

Veijalainen et al. (2012) found Orthocentrus to be the best-represented genus in their Neotropical study areas 
in terms of number of morphospecies. Here, we describe 27 new Neotropical species of Orthocentrus, many of 
which were discovered in the course of Veijalainen et al.’s (2012) study. Although this is not a comprehensive 
revision of Neotropical Orthocentrus this study serves two main purposes: (1) the species discovered by 
Veijalainen et al. (2012) are formally described, proving that ‘unknown biodiversity’ can fairly rapidly be 
transformed into named biodiversity; (2) we propose several species-groups for the Neotropical fauna and illustrate 
some of the extensive morphological diversity within Orthocentrus. This study is a significant contribution to our 
knowledge of Orthocentrus, given that only one species, O. insularis Ashmead (Fig. 5 F), has previously been 
described from the Neotropics, from the Caribbean island of St. Vincent (Yu et al. 2012). Indeed, prior to this work 
there were only 49 described species of Orthocentrus in the world (disregarding dubious names and fossil taxa). 
The fact that these Neotropical species are new was confirmed by comparing the material to the type series of O. 
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Material examined. Holotype female: ‘Costa Rica, Sn José Pv, 20 km S, Empalme, Cerro de la Muerte, 2800 
m, III–VI.90, Gauld’ (BMNH).

Paratypes: 1 ♀ as holotype; 2 ♀ and 1 ♂ as holotype but II–III.90 (all BMNH); 1 ♀ as holotype but VII–IX.90, 
1 ♀ Costa Rica, San José Pv., Cerro de la Muerte, Quercus forest, 2700 m, II.89, Gauld & Mitchell (USNM); 2 ♀ 
Costa Rica, 2800 m, San José Pv, 20 km S Empalme, XI.88–I.89, I. Gauld (ZMUT).

Discussion

We have provided the descriptions of 27 new species of Orthocentrus yet many more species of the genus still 
await description. Having focused on Neotropical material, we have noticed that for a large portion of the sampled 
material, it is difficult to find morphological characteristics that would allow their separation to reliable species. In 
such cases, it is advisable to incorporate extensive genetic data; the DNA barcoding, COI mtDNA gene can provide 
useful data for clustering individuals into species (see Veijalainen et al. 2012).

Our results are similar to those found by Arias-Penna et al. (2012). Previously only three Neotropical species 
of Trichacis Foerster (Hymenoptera: Platygastroidea: Platygastridae) were known, and they described 24 species 
more. The species of this genus are also koinobiont endoparasitoids of dipteran larvae (however, on gall midges, 
Cecidomyiidae, the larvae of which typically feed on plant tissues, causing galls, whereas fungus gnats feed on 
fungi). Together, the results imply that the tropical fauna of koinobiont endoparasitoid wasps—a group of 
parasitoids that has been particularly interesting in the debate on the suggested anomalous diversity gradient of 
parasitoids (e.g., Santos & Quicke 2011, Veijalainen et al. 2013)—is inadequately investigated and requires much 
more taxonomic attention in the future. Given that parasitoid wasps comprise a large proportion of organisms, and 
are intimately dependent on their hosts' population dynamics, understanding diversity patterns of a group of 
parasitoids will also be a major step forward in elucidating drivers of speciation in the tropics.

Acknowledgements

We are grateful for Dr. Terry L. Erwin (USNM; Smithonian Institution), M.Sc. Isrrael Gómez (ZMUT) and Dr. 
John T. Longino (LLAMA Project, NSF grant DEB-0640015) for providing material for this study, and Kari 
Kaunisto (University of Turku) for assisting with the imaging of the specimens. The extensive collections of Costa 
Rican Hymenoptera in BMNH have been built up over the years mainly through the huge efforts of the late Ian 
Gauld and John Noyes. This research received support from the SYNTHESYS Project http://www.synthesys.info/ 
which is financed by European Community Research Infrastructure Action under the FP7 "Capacities" Program. 
Jenny and Antti Wihuri Foundation provided financial support for A. Veijalainen. The Peruvian Amazonian 
material was mainly collected with financial support to I.E. Sääksjärvi from the Ministry of Education (Finland), 
Kone Foundation (Finland) and the Entomological Society of Finland. The Ministry of Agriculture (Peru) provided 
the collecting and export permits for the Peruvian samples.

References

Arias-Penna, T.M., Masner, L. & Delsinne, T. (2012) Revision of the Neotropical species of Trichacis Foerster (Hymenoptera: 

Platygastroidea: Platygastridae), with description of 24 new species. Zootaxa, 3337, 1–56.

Askew, R.R. & Shaw, M.R. (1986) Parasitoid communities: their size, structure and development. In: Waage, J. & Greathead, 

D. (Eds.), Insect Parasitoids, London: Academic Press, pp. 225–264.

Broad, G.R. (2010) Status of Batakomacrus Kolarov (Hymenoptera: Ichneumonidae: Orthocentrinae), with new generic 

combinations and description of a new species. Zootaxa, 2394, 51–68.

Eady, R.D. (1968) Some illustrations of microsculpture in the Hymenoptera. Proceedings of the Royal Entomological Society of 

London (A), 43, 66–72. 

http://dx.doi.org/10.1111/j.1365-3032.1968.tb01029.x

Gauld, I. (1991) The Ichneumonidae of Costa Rica 1. Memoirs of the American Entomological Institute, 47, 1–539.

Kolarov, J. & Bechev, D. (1995) Hymenopterenparasiten (Hymenoptera) auf Pilzmücken (Mycetophiloidea, Diptera). Acta 

Entomologica Bulgarica, 2, 18–20. 
VEIJALAINEN ET AL.238  ·  Zootaxa 3768 (3)  © 2014 Magnolia Press



Mansbridge, G.H. (1933) On the biology of some Ceroplatinae and Macrocerinae (Diptera, Mycetophilidae). Transactions of 

the Royal Entomological Society of London, 81, 75–92. 

Sääksjärvi, I.E., Ruokolainen, K., Tuomisto, H., Haataja, S., Fine, P.V.A., Cárdenas, G., Mesones, I. & Vargas, V. (2006) 

Comparing composition and diversity of parasitoid wasps and plants in an Amazonian rain-forest mosaic. Journal of 

Tropical Ecology, 22, 167–176. 

http://dx.doi.org/10.1017/s0266467405002993

Santos, A.M.C. & Quicke, D.L.J. (2011) Large-scale diversity patterns of parasitoid insects. Entomological Science, 14, 371–

382. 

http://dx.doi.org/10.1111/j.1479-8298.2011.00481.x

Sedivý, J. & Sevcik, J. (2003) Ichneumonid (Hymenoptera: Ichneumonidae) parasitoids of fungus gnats (Diptera: 

Mycetophilidae): rearing records from the Czech Republic. Studia Dipterologica, 10, 153–158.

Smith, L.K. (1958) A revision of the subfamily Orthocentrinae (Ichneumonidae, Hymenoptera) of America north of Mexico. 

PhD thesis, University of Wisconsin.

Smith, M.A., Rodriquez, J.J., Whitfield, J.B., Deans, A.R., Janzen, D.H., Hallwachs, W. & Hebert, P.D.N. (2008) Extreme 

diversity of tropical parasitoid wasps exposed by iterative integration of natural history, DNA barcoding, morphology, and 

collections. Proceedings of the National Academy of Sciences, 34, 12359–12364.

Townes, H.K. (1971) Genera of Ichneumonidae 4. Memoirs of the American Entomological Institute, 17, 1–372.

Veijalainen, A., Wahlberg, N., Broad, G.R., Erwin, T.L., Longino, J.T. & Sääksjärvi, I.E. (2012) Unprecedented ichneumonid 

parasitoid wasp diversity in tropical forests. Proceedings of the Royal Society B, 279, 4694–4698. 

http://dx.doi.org/10.1098/rspb.2012.1664

Veijalainen, A., Sääksjärvi, I.E., Erwin, T.L., Gómez, I.C. & Longino, J.T. (2013) Subfamily composition of Ichneumonidae 

(Hymenoptera) from western Amazonia: insights into diversity of tropical parasitoid wasps. Insect Conservation and 

Diversity, 6, 28–37. 

http://dx.doi.org/10.1111/j.1752-4598.2012.00185.x

Wahl, D.B. (1996) Two new species of Megastylus from the New World (Hymenoptera: Ichneumonidae; Orthocentrinae). 

Journal of the New York Entomological Society, 104, 221–225. 

Wahl, D.B. & Gauld, I.D. (1998) The cladistics and higher classification of the Pimpliformes (Hymenoptera: Ichneumonidae). 

Systematic Entomology, 23, 299–303. 

http://dx.doi.org/10.1046/j.1365-3113.1998.00057.x

Yu, D.S., van Achterberg, C. & Horstmann, K. (2012) Taxapad 2012, Ichneumonoidea 2011. Database on flash-drive. Ottawa, 

Ontario, Canada. Available from: http://www.taxapad.com (accessed 10 January 2014)
 Zootaxa 3768 (3)  © 2014 Magnolia Press  ·  239TWENTY SEVEN NEW SPECIES OF ORTHOCENTRUS


	Abstract
	Introduction
	Material and methods
	Taxonomy
	Key to the Neotropical species of Orthocentrus
	Species descriptions
	1. Orthocentrus shieldsi species-group
	Orthocentrus anguillae Broad, sp. nov.
	Orthocentrus concrispus Veijalainen, sp. nov.
	Orthocentrus hispidus Veijalainen, sp. nov.
	Orthocentrus pentagonum Broad, sp. nov.
	Orthocentrus quercus Veijalainen, sp. nov.
	Orthocentrus shieldsi Broad, sp. nov.
	Orthocentrus scurra Veijalainen, sp. nov.
	Orthocentrus teres Veijalainen, sp. nov.
	2. Orthocentrus maculae species-group
	Orthocentrus luteoclypeus Veijalainen, sp. nov.
	Orthocentrus maculae Veijalainen, sp. nov.
	Orthocentrus rectus Veijalainen, sp. nov.
	Orthocentrus saaksjarvii Veijalainen, sp. nov.
	3. Orthocentrus wahlbergi species-group
	Orthocentrus bicoloratus Veijalainen, sp. nov.
	Orthocentrus flavifrons Veijalainen, sp. nov.
	Orthocentrus harlequinus Veijalainen, sp. nov.
	Orthocentrus mishana Veijalainen, sp. nov.
	Orthocentrus nicaraguensis Veijalainen, sp. nov.
	Orthocentrus pallidus Veijalainen, sp. nov.
	Orthocentrus tenuiflagellum Veijalainen, sp. nov.
	Orthocentrus umbrocciput Veijalainen, sp. nov.
	Orthocentrus wahlbergi Veijalainen, sp. nov.
	4. Orthocentrus insularis species-group
	Orthocentrus albihumerus Broad, sp. nov.
	Orthocentrus alboscutellum Broad, sp. nov.
	Orthocentrus brevipilus Broad, sp. nov.
	Orthocentrus broadi Veijalainen, sp. nov.
	Orthocentrus insularis Ashmead, 1894
	Orthocentrus onkonegare Broad, sp. nov.
	5. Orthocentrus zebra species-group
	Orthocentrus zebra Veijalainen, sp. nov.
	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




