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CHALCIDOIDEA

The Chalcidoidea rival the Ichneumonoidea as the largest superfamily within the Hymenoptera.  At present, more ichneumonoids have been described, but the estimated numbers of extant species are slightly higher for chalcidoids than ichneumonoids.  There are only 2 recognized families of living Ichneumonoidea.  Most chalcid workers, however, recognize about 20 families.  Relationships among families are poorly understood.  
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*A small family with 3 described species nearly always placed in its own superfamily and treated as the sister group of Chalcidoidea.


Chalcidoids have been reared from at least 15 orders of insects (Odonata, Orthoptera, Mantodea, Blattaria, Psocoptera, Thysanoptera, Heteroptera, Homoptera, Neuroptera, Coleoptera, Lepidoptera, Diptera, Strepsiptera, Siphonaptera, and Hymenoptera), 3 orders of arachnids (Araneae, Acari, and Pseudoscorpiones), and a nematode in plant galls.  Many are also phytophagous.  Extremely diverse range of feeding types.

Important recent publications:  1) Annotated Keys to the Genera of Nearctic Chalcidoidea (Hymenoptera).  Edited by Gary A.P. Gibson, John T. Huber, and James B. Woolley; 2) World Chalcidoid CD by Noyes

APHELINIDAE


Most are primary parasitoids of Homoptera, especially aphids, scales and whiteflies; or hyperparasitoids via Homoptera.  Many interesting host relationships (see Walter, 1983; Hunter and Woolley, 2001), including some species that are adelphoparasitoids.  At least one genus commonly reared from insect eggs (many insect orders).  Thelytoky (Wolbachia-induced) is common among aphelinids.  The most important family of parasitic Hymenoptera used in biological control.  Usually treated as a separate family, with about 40 genera.  Hayat (1983), world genera; Hayat (1994, 1998), updates on genera and classification.  

Aphelinus = aphids; Aphytis = Diaspididae; Encarsia = Diaspididae and Aleyrodidae; Eretmocerus = Aleyrodidae.  Other important genera: Coccophagus, Coccobius, Pteroptrix, Coccophagoides, Cales.

Azotinae and Eriaporinae:  placement uncertain.

CHALCIDIDAE


Most are solitary, primary endoparasitoids of pupae or mature larvae of Lepidoptera.  There are also several that attack Diptera and Coleoptera and some that attack Hymenoptera and Neuroptera.  Some species are facultatively hyperparasitic; and at least one genus is exclusively hyperparasitic.  No phytophagous species known.  More than 90 genera and 1500 species worldwide, especially diverse in tropics.  Boucek (1988, 1992), see also recent papers by Halstead and by Delvare (1992).  Conura (formerly = Spilochalcis) and Brachymeria; Dirhinus.

ELASMIDAE


Sometimes included with Eulophidae.  Primary or hyperparasitoids of Lepidoptera and Hymenoptera.  Ectoparasitoids, often gregarious.  One genus (Elasmus).

ENCYRTIDAE


One of the largest chalcidoid families, and one of the two most important chalcidoid families in biological control.  The majority are probably endoparasitoids of Coccidae, Diaspididae, and Pseudoccoccidae.  However, Coleoptera, Diptera, Lepidoptera, Hymenopera, Neuroptera, Orthoptera, Heteroptera, spider eggs, and ticks are also attacked.  Many are hyperparasitoids.  At least some members of the Copidosomatini are polyembryonic.  More than 450 genera and 3200 species worldwide.  Biology:  Tachikawa (1978, 1981); biological control use:  Noyes and Hayat (1994).  Genera used in biological control: Neodusmetia, Apoanagyrus, Metaphycus, Pseudaphycus, Microterys, Anagyrus, Leptomastix, Leptomastidea, Tetracnemoidea, Zarhoplaus, Comperiella, Habrolepis, Encyrtus, Ageniaspis, Leefmansia, Comperia. 

Problematic: Cheiloneurus, Homalotylus.

EUCHARITIDAE


All are primary parasitoids of ants.  Eggs are laid in very large numbers on plants.  The 1st instar is a planidium, waiting for workers either on the plant or on the ground.  The 1st instar is transported to the ant nest, where it attaches to an ant larva.  The eucharitid usually does not feed until the ant begins to pupate.  There are about 50 genera and 350 species worldwide.  See papers by Heraty (beginning in 1985, esp. 2002 revision of genera).

EULOPHIDAE


Another biologically diverse family, and probably the most commonly collected chalcidoids worldwide.  Many attack leaf-mining Lepidoptera and Diptera.  Hosts from most other orders have also been recorded, with Hymenoptera and Coleoptera the next most common.  Hyperparasitoids common.  Phytophagous forms known but uncommon.  There are four subfamilies, of which Tetrastichinae is the largest.  The other three are:  Entedoninae, Euderinae, and Eulophinae.  Important eulophid genera include Diglyphus, Melittobia, Euplectrus, Tetrastichus/Aprostocetus, Pediobius, Chrysocharis, Chrysonotomyia, Pnigalio, Sympiesis.  Eulectrus species are also almost unique among chalcidoids in forming cocoons for pupation.  Eulophids have been widely used in biological control.  Contains nearly 300 genera and about 3400 described species.  Graham (1987), Boucek (1988), LaSalle (1994); many recent revisions by Hansson.

EUPELMIDAE


Most are ectoparasitoids of insect larvae and prepupae that are concealed in plant tissue.  Members of one subfamily are gall-makers.  Some species are egg parasitoids.  Others are facultatively hyperparasitic.  Like most large chalcidoid families, there is a wide host range, including Coleoptera, Lepidoptera, Hymenoptera (e.g. gall-formers), Heteroptera, and mantid eggs.  Includes about 45 genera and 850 species worldwide.  Gibson (1989, 1993, 1995).  Important genera are Eupelmus, Brasema, and Anastatus.

EURYTOMIDAE


There is a very high proportion of phytophagous species in Eurytomidae.  Some species are both parasitic and phytophagous in their development.  Some species attack gall-formers; but members of the largest North American genus, Eurytoma, have been reared from Lepidoptera, Coleoptera, Diptera, Hymenoptera, and Homoptera.  Sycophila from galls and figs.  More than 75 genera and 1100 species worldwide.  See papers by Zerova; and recent works by M. Gates.

LEUCOSPIDAE


All species are ectoparasitoids of aculeate Hymenoptera.  Host records are known for 1/4th of the species.  Female leucospids oviposit through the cell wall of the host cell, depositing an egg attached by a slender stalk.  There are 4 genera and 130 species worldwide.  Largely a tropical group.  Boucek (1974).

MYMARIDAE


Mymarids are egg parasitoids, and as such are often (but not always) quite small.  Rarely (if ever) attack lepidopterous eggs; about half the host records are from auchenorrhynchous Homoptera.  Heteroptera, Psocoptera, Coleoptera, and Orthoptera are also commonly attacked.  Host eggs are usually in plant tissue or soil.  Important genera include Anagrus, Anaphes, Polynema, and Gonatocerus.  There are about 100 genera and 1400 species worldwide.  Schauff (1984); Huber (1986).

ORMYRIDAE


Mostly parasitoids of gall-inhabiting insects, with most North American species attacking Cynipidae on oaks.  Ormyridae sometimes treated as a subfamily of either Torymidae or Pteromalidae.  Small family, 2 genera and about 60 spp. worldwide.

PERILAMPIDAE


Many species are hyperparasitic; though some species are primary parasitoids of Hymenoptera, Coleoptera, and Neuroptera.  Eggs are laid away from the host, usually on plant tissue, and first instar larvae are planidial in hyperparasitoids, first entering an immature lepidopteran (for example), then searching for the hymenopteran or dipteran primary parasitoid.  Broad host range relative to the closely related Eucharitidae.  See papers by Darling (1988, 1992) and coauthors.

PTEROMALIDAE


Largest and most difficult family of Chalcidoidea.  Most attack larvae or pupae of insects; only rarely eggs or adult insects.  Very few are phytophagous, but quite a few are hyperparasitoids.  Exceptionally diverse host range.  Groups that appear to be primitive attack hosts in dead wood (mostly Coleoptera).  Spalangiinae:  parasitoids of Diptera, ovipositing through puparia.  Of special interest in other subfamilies are Asaphes and Pachyneuron, hyperparasitic on aphid parasitoids; Eunotinae on mealybugs; Halticoptera on Agromyidae; Muscidifurax and Pachycrepoideus on Diptera in decaying substrates; Catolaccus on boll weevil; Lariophagus on Bruchidae.  Other genera: Nasonia, Dibrachys, Scutellista.  About 550 genera and 3000 species worldwide.  Gibson (2003): revision of Cleonyminae.

SIGNIPHORIDAE


Most are endoparasitic and hyperparasitic on other Hymenoptera through scales, mealybugs, whiteflies, and psyllids.  Several, however, are primary parasitoids of Diaspididae and other Homoptera.  A few are egg parasitoids, and a few others attack entomophagous Diptera.  Usually treated as a separate family, with 4 genera and about 75 species.  Woolley (1988, 1990), Gibson (1989).

TETRACAMPIDAE


A very small family (3 genera and 7 species known from North America).  Similar to Eulophidae.  A few species have been reared from Agromyzidae.

TORYMIDAE


Many phytophagous species are included - especially Megastigminae.  Parasitic groups most often attack gall-formers, developing as solitary or gregarious idiobiont ectoparasitoids, and a few of these are facultatively phytophagous.  Reported hosts include Coleoptera, Diptera, Hymenoptera, Lepidoptera, and Mantodea (Podagrion).  Fig wasps are generally considered to consist of 2 groups, the Sycophaginae (included by many workers in the Torymidae) and the Agaonidae (treated by many workers as a separate family).  About 65 genera and 900 species worldwide.  Boucek (1988) for family treatment of Agaonidae; Grissell (1995).

TRICHOGRAMMATIDAE


All are solitary or gregarious egg parasitoids, attacking a wide variety of hosts.  Those attacking Lepidoptera eggs have been used most frequently in biological control.  Eggs of auchenorrhynchous Homoptera are parasitized by the largest number of genera, and one of these attacking Homoptera, Oligosita, is one of the most commonly encountered trichogrammatids.  There are about 80 genera and more than 600 species worldwide.  Doutt and Viggiani (1968); see recent work by Pinto (esp. 1998) and co-authors.
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