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ICHNEUMONIDAE

This is the largest family of Hymenoptera with about 8,000 species in the U.S.A. and about 60,000 worldwide (only 23,331 of these had been described by 2005).  Ichneumonids are distributed throughout the world (including records from the arctic), though more species occur in cool, moist climates than in warm, dry ones.  There have been several publications claiming anomalous diversity for ichneumonids (i.e., more species in the temperate regions than in the tropics).


Important taxonomic characters of this family are: 2 recurrent veins (1m-cu and 2m-cu) in nearly all species (you'll probably never see those few species lacking the 2nd recurrent vein); 2nd submarginal cell small or lacking; RS+M absent (lst submarginal cell fused with discal cell); and metasoma (or gaster) with flexible suture between terga 2 and 3.  For more discussion of these characters, see Sharkey and Wahl (1992).  For a taxonomic history of the family, see Townes (l969) Mem. Am. Ent. Inst., vol. ll.


Most ichneumonids are primary parasitoids though some are secondary (i. e. hyperparasitic) or facultatively secondary (e.g., attacking cocoons, which may contain leps, sawflies, or primary parasitoids).  Ichneumonids generally attack larval and pupal host stages of holometabolous insects, though egg‑larval and egg‑pupal species are known; this family is not known to attack adult or nymphal host stages.  Some species of ichneumonids (e.g., Poemeniinae, sometimes included in Pimplinae) attack egg cocoons of spiders or egg nests of pseudoscorpions, feeding on several to many eggs and thus could be  referred to as predators.  Both ectoparasitoids and endoparasitoids are common, with ectoparasitoids generally attacking hosts hidden in tunnels, leaf rolls, nests, or cocoons.  Adults of endoparasitic species that attack free‑living, exposed hosts sting only for temporary paralysis; whereas those attacking hidden hosts usually sting to paralyze permanently.  Host paralysis minimizes chances of injury to the parasitoid egg or larva and allows the parasitoid larva to consume the host uninterrupted.  Not all ichneumonids sting their host for paralysis at the time of attack.  Most ichneumonid adults do not host feed, though such behavior is common in some Pimplinae.  Ichneumonid larvae are usually solitary, with the gregarious habit occurring rarely; polyembryony is unknown.


Host relations of ichneumonid subfamilies are given below (Townes' synonyms and other commonly used names are given parenthetically).  Since ichneumonid subfamilies are notoriously difficult to identify, the opportunity is taken here to list a few helpful morphological features for some of the more important subfamilies.  You don't need to know these for lecture exams or quizzes, however.


1. Anomaloninae (Anomalinae), including Theriinae of Dasch (1984): most are larval‑pupal endoparasitoids of Lepidoptera and more rarely Coleoptera.  Agrypon introduced against winter moth.



Propodeum projecting between hind coxae, without regular carinae, usually coarsely reticulate; spiracle near apex of petiole; fore wing without areolet; gaster strongly laterally compressed.


2. Banchinae: most are solitary endoparasitoids of concealed lepidopterous larvae; some attack eggs, emerging from host (prepupa) after cocoon is spun; some attack nests of certain Sphecidae, and these are now generally treated as a separate subfamily, the Neorhacodinae (they're rare).  A few banchines have been introduced for biocontrol (e. g. Syzeuctus).



No sternaulus; petiole usually with spiracle before middle, some species (though none that you will see during this course) have spiracle near apex of petiole; ovipositor with subapical dorsal notch.


3. Campopleginae (Porizontinae): solitary endoparasitoids of larvae that are either free‑living or concealed.  Attack Lepidoptera, Symphyta, Coleoptera, and Raphidioidea, but are best known as lep. parasitoids.  One  of the most commonly encountered ichneumonid subfamilies.  Most important subfamily in biocontrol.  Contains Campoletis, Bathyplectes, Olesicampe on larch sawfly, Diadegma on diamond back moth, Hyposoter (fall webworm), and Eriborus (Ostrinia).



Clypeus weakly separated from face by an indistinct suture; postpectal carina usually complete; propodeum with carinae; petiole with spiracles near apex; gaster laterally compressed; tibial spurs not separated from basitarsal insertion by a sclerotized bridge.


4. Cremastinae: solitary, endoparasitic on concealed lepidopterous or coleopterous larvae; diverse in tropics and subtropics, where they often occur in drier habitats.  Pristomerus, Trathala (sugar cane leafroller), and Temelucha have all been used in biocontrol.



Petiole with spiracle near apex; propodeum with complete set of carinae; tibial spurs separated from basitarsal insertion by sclerotized bridge; gaster strongly laterally compressed.


5. Cryptinae (Phygadeuontinae, Gelinae): Commonly ectoparasitoids of larvae, prepupae, or pupae in cocoons, tunnels, leaf rolls, buds, or other secluded habitats; may also be parasitic on dipterous puparia; some are hyperparasitic or facultatively hyperparasitic; some are larval‑pupal parasites; some are gregarious. This is the largest subfamily of ichneumonids.  Isotima is an important parasitoid of sugarcane borers; Pleolophus has been introduced against some sawfly pests.



Clypeus convex, usually narrow compared to ichneumonines; sternaulus usually complete to mid coxa or nearly so; fore wing with pentagonal areolet (often with outer vein, the second intercubitus, weak or absent); spiracle of petiole usually near apex. 


6. Ctenopelmatinae (Scolobatinae): endoparasitoids of Tenthredinoidea ovipositing into larva or egg and emerging from host after cocoon is spun.  Some of the included species are major factors in the biocontrol of forest pests.  Genera used in biocontrol include Mesoleius and Lamachus.



Propodeum without extensive carinae, with large, oval spiracles; petiole with spiracle at or before middle; fore tibia with apical dorsal margin compressed to form a tooth; ovipositor tip of many species with subapical dorsal notch.


7. Diplazontinae: solitary endoparasitoids of Syrphidae ovipositing into larva or occasionally the egg and emerging from the puparium.



Upper tooth of mandible subdivided so that mandible often appears 3‑toothed; petiole broad, with spiracle at or before middle; ovipositor very short, with subapical, dorsal notch.


8. Ichneumoninae: endoparasitoids of Lepidoptera ovipositing into larva or pupa and emerging from pupa.  Second largest subfamily of ichneumonids.  Relatively few used in biocontrol, though Diadromus has been effective against diamond back moth; Ichneumon promissorius against heliothine noctuids.



No sternaulus; fore wing with complete, pentagonal areolet; clypeus usually broad and flat, with margin sharp and truncate; petiole with spiracles near apex; gaster depressed; ovipositor very short, without subapical, dorsal notch.


9. Labeninae (Labiinae): ectoparasitoids of coleopterous borers, bees in nests, chrysopid cocoons (now treated as a separate subfamily, the Brachycyrtinae), or inquilines in galls on Eucalyptus and other myrtaceous plants in Australia.


10. Mesochorinae: endoparasitic hyperparasitoids ovipositing into larval stage of primary parasitoid inside or outside secondary host, most rearings seem to be from microgastrine braconids.



Clypeus not separated from face by a distinct groove; areolet of fore wing rhombic; spiracle of petiole near middle.


11. Metopiinae: endoparasitic on lepidopterous larvae and emerging from pupae.  Clypeus not separated from face by a groove; spiracle of petiole before middle; ovipositor very short, without subapical, dorsal notch.  


12. Ophioninae: endoparasitoids of larger, larval Lepidoptera; at least one species is endoparasitic on scarabaeid larvae.  Nocturnal for the most part, and exceptionally species‑rich in the wet tropics.



Fore wing without areolet and r-m distad of m-cu; petiole with spiracle near apex; gaster strongly laterally compressed.


13. Orthocentrinae: endoparasitoids of mycetophilid and sciarid larvae; other Nematocera are also probably attacked.  Extremely common in damp, shaded habitats, but poorly studied.  Several small subfamilies closely related to this have been redefined and relative to the Orthocentrinae since Townes proposed his subfamily classification in 1971.


14. Pimplinae (Ephialtinae): Have a wider range of hosts than any other subfamily; usually ectoparasitoids; some gregarious; a few hyperparasitic; pars of  aculeates nesting in wood; of spiders (including koinobiont ectoparasitoids); of sawfly cocoons; of other ichneumonids; of coleopterous, siricid, or xiphydriid borers; some members are idiobiont endoparasites of exposed pupae or prepupae (usually leps).  Several used in biocontrol.  Xanthopimpla on sugarcane borers.



Clypeus with apical half thin; tarsal claws not pectinate, often with large basal lobe; petiole short, broad, spiracle usually near middle; ovipositor without subapical, dorsal notch.


15. Poemeniinae: included in Pimplinae until recently.  Ectoparasitoids of wood-inhabiting insects, esp.  Coleoptera larvae; some on Aculeata.


16. Rhyssinae: included in Pimplinae until very recently.  Ectoparasitoids of wood-boring Symphyta and Coleoptera.


17.
Tersilochinae: most are apparently endoparasitoids of larval Coleoptera; some attack sawfly, lep., and neuropteran larvae.  A few used in biocontrol of weevils and chrysomelids.


18.
Tryphoninae: ectoparasitoids that attach their eggs to hosts by an anchor inserted into the host integument and kill the host after host forms a cocoon or pupal cell; most attack Lepidoptera, Tenthredinoidea, or Xyelidae; one tribe (now considered by most workers to be a separate subfamily, the Eucerotinae) consists of secondary parasitoids that lay stalked eggs on foliage, and when eggs hatch each parasitic larva attaches to and bores into a passing lepidopterous or sawfly larva and then seeks out and attacks the larva of a primary parasitoid already in the primary host.  Exenterus probably the most important genus of tryphonines used in biocontrol (of sawflies).



Tarsal claws usually pectinate; petiole with spiracles at or before middle; ovipositor short, without subapical, dorsal notch.


19.
Xoridinae: ectoparasitoids of coleopterous larvae boring in wood.


20.
Agriotypinae, Collyrinae, Phrudinae, Adelognathidae, Lycorininae, Acaenitinae: (all with less than 10 spp. each in N. Am.).  Agriotypines are ectoparasitic on Trichoptera larvae, and are sometimes placed in a separate family.  Oxytorinae, Microleptinae & Orthopelmatinae also rare.

ORUSSIDAE (Symphyta)

Characterized by the abdomen broadly joined to the thorax.


This is the only family of sawflies with a parasitoid life style.  Larvae feed on wood‑boring insects (buprestids and siricids), and are believed to be parasitoids.  Small family, containing about 85 described species throughout the world.  Nine species have been found in North America.  Biology: Cooper (1953) Proc. Rochester Acad. Sci. 10:38‑68; Powell and Turner (1975) J. Kansas Entomol. Soc. 48:299‑307; Rawlings (1957) Entomologist 90:  35‑36; Vilhelmsen et al. (2001) Zoomorphology 121: 63-84.  See also reference to Nuttall (1980) in Gauld & Bolton (1988, p. 126).  Revision: Middlekauff (1983) Univ. Calif. Publ. Entomol. 101, 46 pp. Phylogeny and classification:  Vilhelmsen (2003) Zool. J. Linnean Soc. 139: 337-418 Most workers currently place orussids in their own superfamily (i.e., Orussidae is the only family in the Orussoidea).

STEPHANIDAE (Apocrita)


This is a small family of worldwide distribution, but with species apparently most numerous in the tropics and subtropics.  They are parasitoids of coleopterous and hymenopterous wood borers.  This family was often placed in the Ichneumonoidea in the past, but recent studies indicate that it is probably not closely related to ichneumonoids (essentially Ichneumonidae + Braconidae), and consequently it has been elevated to its own superfamily, the Stephanoidea.  Townes (1949) revised the North American species.  Biology: Taylor (1967) J. Austr. Ent. Soc. 6:13-19; Taylor (1977) Entomophaga 21:429‑440; Kirk (1975) Pan‑Pac. Entomol. 51:57‑61.  Alexandre Aguiar recently worked on this group as a graduate student at Ohio State University, and may still have a stephanid web site.  [see Aguiar, A.P. and N.F. Johnson.  Stephanidae (Hymenoptera) of America North of Mexico.  2003.  Proc. Entomol. Soc. Wash. 105(2):  467-483.]

Van Achterberg (2002) published a revision of the Old World species of 3 genera in Zool. Verhandl. vol. 339.

MEGALYRIDAE (Apocrita)

Members of this family are parasitoids, though few species have actually been reared.  Best known species attacks Coleoptera under bark of trees, but one other has been reared from Sphecidae.  Southern Hemisphere group of about 40-50 species.  Revised on a world basis by Shaw (1987, 1988, 1990).  As with Stephanidae, this family is difficult to place within the suborder Apocrita, and is consequently the only member of the superfamily Megalyroidea.

Vilhelmsen (starting in 1997) has published a series of papers on phylogeny of lower Hymenoptera, focused primarily on Symphyta.  But he also included several of the putative basal Apocrita in his analyses.

EVANIOIDEA (Apocrita)


Characterized by abdomen inserted high on thorax, well above bases of hind coxae; and by presence of a costal cell in the forewing.  Antenna 13-14 segmented, trochanters 2 segmented, hind wing without closed cells.


Evaniidae: parasitic in the egg cases of cockroaches.  Primarily a tropical group, though there are some native North American species.  Stout bodies, lacking well‑defined prothoracic "neck".  Many workers feel that this family should not be included in the same superfamily as the other two.  Andy Deans is currently working on this family as part of his doctoral dissertation at the University of Illinois.  Deans and Huben 2003. Proc Ent Soc Wash. 105 (4): 859-875.


Aulacidae: Koinobiont parasitoids of wood‑boring Coleoptera and Symphyta.  About 150 species throughout the world.  Have well‑defined prothoracic "neck" and two recurrent veins (1m-cu and 2m-cu) in fore wing.  Like gasteruptiids, aulacids are often slender, elongate beasts, and the aulacids are included by some workers with the Gasteruptiidae.  Some of the species, however, are quite chuncky. Biology: Deyrup (1984) Great Lakes Entomol. 17: 17‑28.  


Gasteruptiidae: predators or cleptoparasites in the nests of solitary bees or sphecids Most of the earlier studies were done on species attacking aculeates nesting in wood, but Jennings and Austin (2004) note several more recent studies/observations on species attacking ground-nesting bees.  Biology of North American species apparently unknown.  Have a well‑defined prothoracic neck, but only one recurrent vein in the fore wing.  Also have enlarged hind tibiae.


North American species of Evanioidea have been revised by Townes: Evaniidae: Proc. U.S. Nat. Mus. 99:525‑539; Aulacidae: Proc. U.S. National Museum. 100:87‑120; Gasteruptiidae: Proc. U.S. Nat. Mus. 100:120-145. (1949-1950).  See also recent papers by D. Smith, who revised species from Northeastern U. S.  The austral gasteruptiids and aulacids are being revised by John Jennings in Australia (Jennings and Austin 1994a,b; 1997a,b; 2000, 2002).

TRIGONALYIDAE (Apocrita)
 
Characterized by presence of costal cell in fore wing, 4 submarginal cells (in our species), more than 16 antennal segments, vespoid or sphecoid appearance, and a unique, clamp-like "ovipositor."


Eggs deposited on leaves of angiosperms.  Tiny, tough-shelled eggs must be ingested by caterpillar to develop.  First instar trigonalyid remains in body cavity of caterpillar until the lep is parasitized by a tachinid or ichneumonid, or preyed upon by a vespid.  The trigonalyid then attacks the primary parasite or predator.  Otherwise, the trigonalyid does not develop.  They also use sawfly "caterpillars" as well as leps.  See Clausen (1940) for details.  More recent data:  Weinstein, P. and A. D. Austin.  1991.  Host relationships, review of biology, and world catalog.  J. Nat. Hist.  25(2): 399-433.  North American species revised by Townes (1956).  Only about 100 species known world‑wide.  This is yet another family that is the sole representative of it's own superfamily.  The names Trigonalyidae and Trigonalyoidea have only recently been adopted, and are controversial.  Prior to the work by Weinstein, the name Trigonalidae was used; and is still used by some.


