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SCIENTIFIC NOTE

Toxonevra muliebris (Harris) (Diptera: Pallopteridae): a
European fly new to North America

R.A. CANNINGST AND J.F. GIBSON?2

The Pallopteridae are acalypterate Diptera classified in the superfamily Tephritoidea along with
families such as Piophilidae, Lonchaeidae, and Tephritidae (Woodley et al. 2009). They are usually called
flutter flies, because the males of some species extend their wings and vibrate them (Marshall 2012;
Rotheray 2014). Pallopterid flies are 3 to 6 mm long, with a presutural dorsocentral seta, and are usually
grey or yellow with brown-patterned wings that are conspicuously longer than the abdomen (Fig. 1). The
proboscis is short, and the ovipositor is prominent with a non-retractile sheath (McAlpine 1987).

Figure 1. Toxonevra muliebris, Victoria, BC, 23 August 2018. Photo: Thomas Barbin

There are 12 genera containing about 70 extant species of Pallopteridae worldwide (Pape ef al. 2011),
distributed in the northern temperate region, temperate South America, and New Zealand (Marshall 2012).
In North America, three native genera and nine species are recorded (Shewell 1965; McAlpine 1987).
British Columbia (BC) has at least six species, with more that are undescribed (Cannings and Scudder
2005).

Flutter fly larvae can apparently be saprophagous, phytophagous, or carnivorous (McAlpine 1987;
Rotheray 2014). Some have been found in the flower buds and stems of plants in the aster and carrot
families; others live under the bark of dead trees and prey on the larvae of long-horned and bark beetles
(Rotheray 2014). On Vancouver Island, Palloptera claripennis Malloch has been reared from the cones of
Douglas-fir, where the larvae fed on the larvae of Contarinia midges (Cecidomyiidae) (McAlpine 1987).
Adults are usually found on flowers or on the lower branches of trees and shrubs (Teskey 1976; McAlpine
1987).
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Species of Toxonevra have been included in the genus Palloptera Fallén (e.g., Shewell 1965; Watson
and Dallwitz 2003; Jones 2014) and the spelling Toxoneura Macquart has been commonly used (e.g.,
McAlpine 1987; Ozerov 1999, 2009). The correct spelling is Toxonevra (Marshall 2012; Pape and
Thompson 2018).

This note reports the first records in North America of a European pallopterid, Toxonevra muliebris
(Harris), in Victoria, BC, Canada. Morge (1984) states that this fly ranges in Europe from Spain and Italy to
Great Britain, France, and Austria. It has also been recorded once in Turkey (Ozerov 2009) and sporadically
in Ireland (Speight 1986; Wallace and O’Connor 1997), but it is not known to occur in western Russia
(Ozerov 2009) or eastern Asia (Ozerov 1999). The wing pattern is distinctive (Fig. 1), making the species
one of the easiest pallopterids to identify.

The first record is a photograph taken in Victoria on 2 June 2016 by Eriko Yamamoto and posted on
BugGuide by Talmage Bachman (https://bugguide.net/node/view/1544782). Bachman and Yamamoto
subsequently collected two specimens that are now deposited in the RBCM: one female (label data:
Canada, BC, Victoria, 3946 Quadra St., indoors, 48°28'00"N, 123°21'46"W, 17.viii.2018, T. Bachman, E.
Yamamoto, ENT018-004842) and one male (label data: Canada, BC, Victoria, 536 Herald St., indoors,
48°25'50"N, 123°22'05"W, 23.viii.2018, T. Bachman, E. Yamamoto, ENT018-004854). Andrew Simon and
Lauren Magner reported a dead individual discovered in a house cupboard at 281 Highland Road, Galiano
Island (48°52'8.5"N, 123°20'45"W), 9 September 2017 (https://bugguide.net/node/view/1469157/bgimage;
https://www.inaturalist.org/observations/18366976). Two additional female specimens were collected on
indoor windows; they are also housed in the RBCM. The label data read: Canada, British Columbia,
Victoria, 1909 Shotbolt Road, at indoor window, urban garden, 48°24'52.3"N, 123°19'34.8”"W, 31m asl,
3.ix.2017, Joan C. Kerik and Robert A. Cannings, ENT017-012001; ibid.,18.x.2017, ENT017-012000.
Thomas Barbin photographed a male in Victoria on the corner of Raynor Ave. and Catherine St.,
48°26'12"N, 123°23'05"W on 23 August 2018 (https://bugguide.net/node/view/1595875) (Fig. 1). Finally,
on 4 August 2019, Scott Gilmore collected two on a screen mesh on his house deck at 7494 Andrea
Crescent, Lantzville (49°14'46"N, 124°05'31"W). These specimens are now in the RBCM: male,
ENTO019-003779; female, ENT019-003780.

Although T. muliebris occurs in outdoor habitats in Europe (where larvae are often found under tree
bark, where they probably feed on beetle larvae and other insects), the fly is also reported indoors (Wallace
and O’Connor 1997), where the larvae are thought to prey on carpet beetles (Coleoptera: Dermestidae)
(Jones 2014). All but two of the BC specimens have been found inside buildings, where perhaps the fly has
adopted the same behaviour. The two found outside (the Lantzville record) were captured on a house deck.

Toxonevra muliebris may already be widespread on southeastern Vancouver Island and the Gulf Islands,
given the time frame of the records (2016 through 2019) and the six different locations. The Lantzville
record is approximately 108 kilometres north of the southernmost Victoria site; the Galiano Island site is
about 50 kilometres northeast of the same Victoria location. The species likely has the potential to spread
over a much larger area and, if it establishes in North America as a predator of Anthrenus and other
dermestid beetles, it might even help control those species that are household pests.

Although many historical alien insect introductions from Europe to the Pacific Coast of Canada came
directly via shipping (Spence and Spence 1988), many later ones probably arrived indirectly via eastern
North America (Copley and Cannings 2005; Cannings et al. 2007). Other recent introductions have come
directly from eastern Asia in part because of the plentiful marine traffic between the two continents (e.g.,
Cannings 1989; Canadian Forest Service 1999; deWaard et al. 2010). It is most likely that the southwestern
BC population of Toxonevra muliebris arrived directly from Europe because the fly is not known to be
introduced anywhere else, and is distinctive enough that if it had it would likely have been noted. We
speculate that the species may have arrived in household goods, such as clothing or luggage.

The discovery of Toxonevra muliebris in North America is an excellent example of citizen science and
the value of online species identification and documentation sites such as BugGuide and iNaturalist.
Postings of photographs of this fly on these sites by naturalists and other members of the public brought the
records to the attention of entomologists who recognized the unusual nature of the observations.
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