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Intrdocution

A conservative approach has been adopted in this study [1], 
such that only species for which unequivocal evidence exists 
that they spend at least some of their life in water are included. 
This includes species in which female adults enter the water 
to search for hosts, those with endoparasitoid larvae inside 
aquatic larval hosts (even if oviposition is terrestrial); and 
those in which freshly eclosed adults must travel to the water’s 
surface following pupation (even if they develop inside stems 
of emergent vegetation). Only described species with known 
hosts are included, except for a few described species that lack 
host records, but belong to genera that are unquestionably 
monophyletic and have a clear host range that includes only 
aquatic hosts. Parasitoids that develop exclusively on terrestrial 
stages of aquatic insects are excluded (e.g. in pupae of whirligig 
beetles or spongilla-fl ies) [1].

Methods

This study, which consisted of the composition of a 
bibliographic summary of the main groups of parasitoids of 
the Order Hymenoptera (Parasitica Hymenoptera) collected 
in the aquatic environment, a bibliographic research was 
carried out that contained published works on the following 
aspects: Hymenoptera Characteristics, Parasitic Hymenoptera 
Characteristics, Main Superfamilies and Families and Studies 
carried out and Main genera or species, from November 2019 
to January 2020.

Parasitic hymenoptera characteristics, main superfami-
lies and families and studies carried out and main ge-
nera or species 

Aquatic Hymenoptera are known from six superfamilies 
and 11 families. The two largest families, Ichneumonidae and 
Braconidae, have the two greatest numbers of aquatic species: 
39 and 26, respectively. Within the Ichneumonidae, species in 
at least fi ve genera appear to be exclusively aquatic: Agriotypus 
Curtis (Agriotypinae) on Trichoptera (kirby) and Rhachioplex 
Bischoff (Campopleginae), Pseuderipternus Viereck, Tanychela 
& Townes (both Cremastinae) and Apsilops Förster (Cryptinae) 
on Lepidoptera. The braconid genus Ademon Haliday (Opiinae) 
is almost exclusively associated with Hydrellia spp. larvae in 
emergent vegetation. Next in richness of aquatic species are 
two families of egg parasitoids: Trichogrammatidae (22) and 
Scelionidae (17). Centrobiopsis Girault, Hydrophylita Ghesquie`re 
and Prestwichia Lubbock (Trichogrammatidae) have only 
aquatic species and Pseudanteris Fouts, Thoron Haliday, 
Thoronella Masner & Tiphodytes Bradley (Scelionidae) are 
all aquatic. The remaining families have 12 or fewer aquatic 
species recorded within each of them. Caraphractus cinctus 
Walker (Mymaridae), a parasitoid of dytiscid beetle eggs, has 
been studied extensively and is known to swim with its wings 
and mate inside submerged eggs [1].

The defi nition of aquatic Hymenoptera adopted here is 
that of Hagen 1996 [2,3], which includes all Hymenoptera 
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species that parasitize any life stage of aquatic insects. 
Most of these species belong to the families Eulophidae, 
Mymaridae, Trichogrammatidae and Scelionidae. In Brazil, 
the only Hymenoptera egg parasitoid of Odonata reported 
is Hydrophylita lestesi [3] (Trichogrammatidae), which was 
observed parasitizing eggs of Lestes sp. (Lestidae) on leaves 
of Hedychium coronarium [3]. Additional information found in 
the literature indicates Lathromeroidea sp. (Trichogramatidae) 
as a parasitoid of gerrid eggs [4] and Trichogramma species 
parasitizing eggs of Sialidae (Megaloptera) [5,6].

The life history and host-searching behaviour of Apsilops 
japonicas Yoshida, Kakuma, Nagasaki, Osamu, Hirayama & 
Tomoko, 2011 parasitizing the aquatic moth Neoshoenobia 
testacealis Hampson (Lepidoptera: Crambidae) were studied in 
the fi eld and in the laboratory in Japan. Moth larvae initially 
mine the fl oating leaves of the yellow water lily, later boring 
into the petiole and pupating in the petiole underwater. While 
the wasps did not attack leaf-mining larvae, they were idiobiont 
ectoparasitoids of the pupae or mature larvae of N. testacealis in 
the petioles. The wasps did not swim with their wings or legs 
when searching for hosts underwater, they walked down 
leaf petioles into the water. It is presumed that the wasps 
overwinter as adults. The laboratory observations suggested 
that the female wasps could not detect the host presence in the 
petiole from the fl oating leaves and they randomly searched for 
hosts by probing with their ovipositors underwater [1].

A summary of the known species of aquatic Hymenoptera is 
presented. In total, 150 species from 11 families are recognized 
as aquatic (0.13% of the total described species). This number 
is likely an underestimate, because of the high percentage of 
undescribed species and a lack of knowledge of host range 
and behaviour for most species. All aquatic Hymenoptera are 
parasitoids. Many species have relatively dense pubescence to 
trap air and elongate, tarsal claws to grip the substrate, when 
underwater. Most species are known from the Holarctic and 
Oriental regions, but this is likely an artefact caused by lack of 
knowledge of other regions of the world. Aquatic behaviour has 
evolved independently at least 50 times within the order [7].

Querino & Hamada [6] (Figures 1-7) investigated the 
tritrophic interaction Argia insipida Hagen in Selys, the 
Trichogrammatidae egg parasitoid Pseudoligosita longifrangiata 
(Viggiani) and the host plant Tonina fl uviatilis (Eriocaulacea), 
which is a substrate for egg deposition of A. insipid, was 
investigated. The study locality was a stream with rapids 
where macrophytes such as T. fl uviatilis grow. Information on 
aquatic egg parasitoids is scarce. This is the fi rst record of egg 
parasitism of A. insipida by P. longifrangiata in Brazil, and the 
fi rst record of occurrence of P. longifrangiata in the country [7].

The nature of this relation, however, has to be deeper 
studied in order to permit a better evaluation of the impact 
of these parasitoids on the insect pest population. Since these 
parasitoids are natural enemies of insect pests, the feasibility 

Figures 1-7: Pseudoligosita longifrangiata, adult male. 1. Dorsal view. 2. Ventral view. 3. Lateral View. 4. Antenna. 5. Forewing. 6. Genitalia, vental view. 7. Genitalia, lateral 
view.Source: [6].
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of their use as biological control agents on the fi g is an 
encouraging possibility [8,9]. 
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