
ZOOTAXA

Skeletomusculature of Scelionidae (Hymenoptera: Platygastroidea): 
head and mesosoma

ISTVÁN MIKÓ, LARS VILHELMSEN, NORMAN F. JOHNSON, LUBOMIR MASNER 
& ZSOLT PÉNZES

Magnolia Press
Auckland, New Zealand

1571



MIKÓ ET AL.2  ·  Zootaxa 1571  © 2007 Magnolia Press

ISTVÁN MIKÓ, LARS VILHELMSEN, NORMAN F. JOHNSON, LUBOMIR MASNER & ZSOLT PÉNZES
Skeletomusculature of Scelionidae (Hymenoptera: Platygastroidea): head and mesosoma
(Zootaxa 1571)

78 pp.; 30 cm.

31 August 2007

ISBN 978-1-86977-135-5 (paperback)

ISBN 978-1-86977-136-2 (Online edition)

FIRST PUBLISHED IN 2007 BY 

Magnolia Press 

P.O. Box 41-383

Auckland 1346

New Zealand

e-mail: zootaxa@mapress.com

http://www.mapress.com/zootaxa/

© 2007 Magnolia Press

All rights reserved. 

No part of this publication may be reproduced, stored, transmitted or disseminated, in any form, or by any 

means, without prior written permission from the publisher, to whom all requests to reproduce copyright 

material should be directed in writing. 

This authorization does not extend to any other kind of copying, by any means, in any form, and for any purpose 

other than private research use.

ISSN 1175-5326 (Print edition)

ISSN 1175-5334 (Online edition)



Accepted by M. Buffington: 7 Jun.; published: 31 Aug. 2007  3

ZOOTAXA
ISSN 1175-5326  (print edition)

ISSN 1175-5334 (online edition)Copyright © 2007  ·  Magnolia Press

Zootaxa 1571: 1–78     (2007) 
www.mapress.com/zootaxa/

Skeletomusculature of Scelionidae (Hymenoptera: Platygastroidea): 
head and mesosoma

ISTVÁN MIKÓ1, LARS VILHELMSEN2 NORMAN F. JOHNSON3, LUBOMIR MASNER4 & ZSOLT
PÉNZES5, 6

1Vas County Plant Protection and Soil Conservation Service, Tanakajd, Ambrózy st. 2. 9730, Hungary. 
E-mail: istvan.miko@gmail.com
2Zoological Museum, Entomology Department, DK-2100 Copenhagen q Denmark. 
E-mail:  lbvilhelmsen@snm.ku.dk
3Department of Entomology, The Ohio State University, 1315 Kinnear Road, Columbus, OH 43212, USA. 
E-mail: johnson.2@osu.edu
4Agriculture and Agri-Food Canada, Research Branch, K. W. Neatby Building, Ottawa, Ontario K1A 0C6, Canada. 
E-mail: lmasner@gmail.com
5Institute of Genetics, Biological Research Center of Hungarian Academy of Sciences, Temesvári krt, 62 Szeged, 6726, Hungary. 
E-mail: penzes@bio.u-szeged.hu
6Department of Ecology, University of Szeged, Egyetem str.2. Szeged, 6721, Hungary

Table of contents

Abstract . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Materials and Methods  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
Results  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  11
Discussion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24
Acknowledgments . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33
References  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33
Appendix . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

Abstract

The skeletomusculature of the head and mesosoma of the parasitoid wasp family Scelionidae is reviewed. Representa-
tives of 27 scelionid genera are examined together with 13 non-scelionid taxa for comparison. Terms employed for other
groups of Hymenoptera are reviewed, and a consensus terminology is proposed. External characters are redescribed and
correlated with corresponding apodemes, muscles and putative exocrine gland openings; their phylogenetic importance
is discussed. 229 skeletal structures were termed and defined, from which 84 are newly established or redefined. 67 mus-
cles of the head and mesosoma are examined and homologized with those present in other Hymenoptera taxa.

The presence of the cranio-antennal muscle, an extrinsic antennal muscle originating from the head capsule, is
unique for Scelionidae. The dorsally bent epistomal sulcus and the corresponding internal epistomal ridge extend to the
anterior margin of the oral foramen, the clypeo-pleurostomal line is absent and the tentorium is fused with the pleuros-
tomal condyle. The frontal ledge is present in those scelionid genera having the anterior mandibular articulation located
on the lateral margin of the oral foramen. The ledge corresponds to the site of origin of the mandibular abductor muscle,
which is displaced from the genal area to the top of the frons. The protractor of the pharyngeal plate originates dorsally of
the antennal foramen in Scelionidae. All scelionid genera have a postgenal bridge developed between the oral and occip-
ital foramina. The propleural arm is reduced, muscles originating from the propleural arm in other Hymenoptera are situ-
ated on other propectal structures in Scelionidae. The profurcal bridge is absent. The first flexor of the fore wing
originates from the posteroventral part of the pronotum in Scelionidae and Vanhorniidae, whereas the muscle originates
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from the mesopleuron in all other Hymenoptera. The netrion apodeme anteriorly limits the site of origin of the first flexor
of the fore wing. Three types of netrion are described on the basis of the relative position of the netrion apodeme and the
posterior pronotal inflection. The occlusor muscle apodeme is absent in basal Scelionidae, the fan-shaped muscle origi-
nates from the pronotum. In Nixonia the muscle originates posterior to the netrion apodeme. The skaphion apodeme
crosses the site of origin of the longitudinal flight muscle. The lateral and dorsal axillar surfaces and the axillar carina are
defined and described for the first time in Platygastroidea. The retractor of the mesoscutum is reported in Scelionidae and
the variability of the muscle and corresponding skeletal structures within the family is described. The term sternaulus is
redefined on the basis of the site of origin of the mesopleuro-mesobasalare muscle. The term speculum is adopted from
Ichneumonidae and Cynipoidea taxonomy on the basis of the site of origin of the mesopleuro-mesofurcal muscle. The
remnants of the mesopleural ridge, sulcus and mesopleural arm and pit and the putative border between the mesepister-
num and mesepimeron is discussed. The mesopleural depressor of the mesotrochanter sensu Gibson 1985 originates
from the anterior extension of the mesofurca and therefore the muscle is redefined and referred to in the present study as
the lateral mesofurco-mesotrochanteral muscle. In Nixonia, Sparasion, Idris and Gryon both the lateral and median
mesofurco-mesotrochanteral muscles are present. The lateral mesofurco-mesotrochanteral muscle is present in Platyga-
stridae. The second flexor of the hind wing at least partly originates from the posteriorly delimited area of the mesopec-
tus in Scelionidae similarly to some other Proctotrupomorpha and Chalcidoidea. The serial homology of this area and the
netrion is discussed. The possible serial homology of the medially elevated area of the metanotum and mesoscutellum
and the usage of the term metascutellum in Apocrita is discussed with the descriptions of correlated internal structures.
The anterior metanotal wing process is located on the independent humeral sclerite in Scelionidae, similar to other Apo-
crita except Cynipoidea. The metanotal depressor of the metatrochanter originates from the humeral sclerite in Scelion-
idae as well as in some other Proctotrupoidea. The metapleuron is extended secondarily dorsally of the metapleural ridge
and corresponding metapleural sulcus in Scelionidae. In Telenominae, Gryonini and Baeini the metafurca is located pos-
teriorly on the metadiscrimenal lamella.

Key words: Scelionidae, morphology, terminology, comparative anatomy, skeletomusculature, parasitoid wasps

Introduction

Anatomical characters are an important source of data in systematic and taxonomic research, and an elaborate
and arcane language has developed over the years to describe these features (for entomological terms see, e.g.,
Torre-Bueno 1989). Unfortunately, the specialists in different taxonomic groups have often developed inde-
pendent terminologies, resulting in numerous synonymies and a general barrier to effective communication.
Even though the latest edition of the Torre-Bueno Glossary of Entomology numbers over 800 pages, for only
English words, new and important morphological features are continually discovered, all of which need
names. The intimate relationship between form and function and the correspondence of internal and external
anatomy is well known and was amply demonstrated in even the early textbooks on insect morphology (e.g.,
Snodgrass 1935). External structures, such as sulci and pits, are often functionally correlated with internal
skeleto-muscular features. Proper recognition of homologies between structures, and of synonymies between
terms, is facilitated by a consideration of both external and internal features. 

This paper is a contribution toward a comprehensive examination of the internal and external morphology
of the family Scelionidae (Hymenoptera: Platygastroidea). One of the goals is to reconcile the different terms
used in the taxonomic literature of this family of parasitoid wasps and to coordinate with the nomenclature
used for other groups of Hymenoptera. Our work builds upon the recent important contributions of numerous
authors, particularly those of Gibson (1985, 1986, 1993, 1997, 1999), Ronquist (1995), Ronquist & Nord-
lander (1989), and Vilhelmsen (1996, 1999, 2000a, 2000b, 2003). Secondly, we seek to provide a precise
nomenclature for scelionid anatomy for use in systematics, and thus to contribute to further advances in our
understanding of the taxonomy and interrelationships of its constituent groups. Given the enigmatic position
of the family in the Apocrita (summarized in Austin et al. 2005), the recognition of homologous characters
with other hymenopterans will facilitate work toward a robust phylogenetic hypothesis for the entire order.


