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ABSTRACT

Anatrichus pygmaeus (Lamb, 1918) (Diptera: Chloropidae) was intercepted in the United
Kingdom (UK) for the first time on imported water spinach (lpomoea aquatica Forsskal
(Fam: Convolvulaceae)) from Thailand. The structure, functional biology and the known
ecology of this species and the genus Anatrichus Loew, 1860 is reviewed and discussed.
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INTRODUCTION

To ensure compliance with UK biosecurity legislation, the entomology diagnostics team
based at Fera Science Limited provides insect identification services for the Plant Health and
Seed Inspectorate (PHSI) of the Animal and Plant Health Agency. Each year PHSI inspectors
intercept thousands of specimens on imported plant material entering the UK. One of the
more curious findings was a single dead adult male specimen of Anatrichus pygmaeus Lamb,
1918 (Diptera: Chloropidae), Fera ref. 2026008152 (Fig. 1) that was intercepted at London
Heathrow Airport on 2 April 2026 in a consignment of freshwater spinach (Ilpomoea aquatica
Forsskal) imported from Thailand. The identity of the specimen was confirmed
morphologically to genus using (Ismay ef al. 2021 and Mlynarek & Wheeler 2018) and then
to species using (Sabrosky 1961 & Deeming & Al-Dhafer 2012).

Anatrichus Loew, 1860 is a small genus of the family Chloropidae distributed across the Old-
World tropics with representatives recorded from the Afrotropical, Oriental, Palaearctic, and
Australian regions (Mlynarek 2009). The genus currently contains 5 valid species, namely A.
erinaceus Loew, 1860, A. hystrix (Kertesz, 1914), A. pygmaeus Lamb, 1918, 4. taprobane
(Andersson, 1977) and A. bimaculatus Kubik & Bartdk, 2010, however, the true diversity of
the genus is likely to be underestimated. Barcode of Life Data System (BOLD) records
indicate 11 Barcode Index Numbers (BINs) attributed to Anatrichus, suggesting the presence
of additional, undescribed species, and this is supported by Mlynarek (2009) who examined
numerous specimens during her MSc research that could not be confidently assigned to any
known species.

Adult Anatrichus spp. may be macropterous/fully winged (Figs. 1 & 2), brachypterous
(reduced wings) or apterous (wingless) and are readily identifiable by several distinctive
morphological traits (Ismay et al. 2021). The scutum and scutellum typically bear long,
straight, spinescent macrosetae, giving the genus a striking appearance reminiscent of a
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porcupine or hedgehog (Figs.1, Fig. 2, Fig. 3). This has led some taxonomists, such as Nikita
Vikhrev to informally refer to members of this genus in a post on Diptera.info, as porcupine
or hedgehog flies (Vikhrev 2007). It should be noted that these common names are not
unique to this genus as they have also been used to describe members of the Tachinidae
because of their conspicuous bristling and well-developed chaetotaxy. Many species of
chloropids (mainly in the Oscinellinae and particularly genera in the tribes Elachipterini,
Rhodesiellini, Acanthopelstatini and Botanobiini) bear scutellar armature of some form
whether macrosetae atop tuberculate scutellar processes or modified macrosetae only.
Anatrichus bears macrosetae on both scutum and scutellum of a similar form with the genus
Togeciphus Nishijima, 1954 (Liu & Yang 2012) now a junior synonym of Elachiptera
Macquart, 1835 (Mlynarek & Wheeler 2018) being the closest genus in form to Anatrichus.
As well as the spiny appearance, the abdominal tergites 1-3 of Anatrichus spp. are fused into
a prominent, pear-shaped sclerotised plate (Kubik & Bartak 2010), often with fine reticulated
surface sculpturing.

LIFE HISTORY AND BIOLOGY

The family Chloropidae (Diptera), sometimes referred to as frit flies or grass flies, comprises
a diverse group of more than 2,000 described species with a wide range of life-history
strategies (Nartshuk 2014; Evenhuis 2023). Many chloropids are phytophagous, with larvae
feeding within grasses and other monocotyledonous plants. Some species are of considerable
economic importance; for example, the frit fly Oscinella frit (Linnaeus, 1758) is a recognized
pest of cereal crops, whose larvae damage developing shoots and stems of oats, barley, wheat
and other grasses (Leather et al. 1987; Cook et al. 2021). Other chloropid genera, including
Liohippelates Duda, 1929, Hippelates Loew, 1863 and Siphunculina Rondani, 1856, contain
species commonly known as eye gnats or eye flies. The larvae of these flies typically develop
in decaying organic matter such as dung, or other nutrient-rich substrates, whereas adults feed
on lachrymal secretions, perspiration, wounds and other bodily exudates of vertebrates. As a
result of this behaviour, some species are of medical and veterinary importance and have
been implicated in the mechanical transmission of pathogens (Klepzig et al. 2022; Sabrosky
1987).

Although phytophagy predominates within the family, Chloropidae also includes species with
predatory, parasitoid and kleptoparasitic lifestyles. Predatory larvae are known in genera such
as Thaumatomyia Zenker, 1833, whose larvae prey on root aphids, while larvae of some
Pseudogaurax Malloch, 1915 are predators of spider egg sacs and other arthropod eggs
(Nartshuk 2014; Sabrosky 1987). True kleptoparasitism has evolved in several chloropid
lineages. Genera including Anomoeoceros Lamb, 1918, Aphanotrigonum Duda, 1932,
Gaurax Loew, 1863, Olcella Enderlein, 1911, Speccafrons Sabrosky, 1980 and
Trachysiphonella Enderlein, 1936 have been associated with spider webs, where larvae
exploit trapped prey remains, prey fragments or other organic resources accumulated by
spiders. These species do not normally attack the spider itself but instead derive nutrition
from resources collected by the host, representing a specialised form of kleptoparasitic
behaviour (Nartshuk 2014; Sabrosky 1987). The life history of Anatrichus spp. and most
other chloropid genera are poorly known. As with many species in the tribe Elachipterini,
they are often associated with riparian habitats, but without more data we can only
hypothesize what their likely life histories may be.



ZooNova 56: 1- 11 First interception in UK of Anatrichus pygmaeus Deady et al. 2026

Figure 1. Anatrichus pygmaeus (Lamb, 1918) adult © National Museum Cardiff.

Figure 2. Anatrichus erinaceus Loew, 1860 adult © National Museum Cardiff.
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Figure 3. Anatrichus pygmaeus (Lamb, 1918) adult. Detailed view of spinescent
macrosetae on both the scutum and scutellum © National Museum Cardiff.

The biology of Anatrichus species, particularly species such as A. erinaceus (Fig. 2), have
been the subject of considerable confusion. Some early reports suggested that the larvae
attack crops such as sorghum (Sorghum bicolor (L.) Moench) and maize (Zea mays L.) in
Africa (Matthee & Oberholzer 1958 & Deeming & Al-Dhafer 2012 respectively), while
Gautam et. al. (2009) reported damage to rice (Oryza sativa L.) in India, including “dead
heart” symptoms typically associated with stem-boring pests.

Other interpretations challenge the view, however, that Anatrichus as a primary plant pest.
Wongsiri et al. (1974) and Shiraki (1917) considered the species predatory, while Sabrosky
(1961) proposed that larvae are scavengers feeding on dead stem-borer caterpillars rather
than acting as true predators or parasitoids. This interpretation has gained broader acceptance.
Observations by Nartshuk (2014) suggested that the larvae are strictly saprophagous. Wheeler
(2013) described Anatrichus species as secondary invaders that exploit feeding galleries
created by moths or other insects, where they scavenge or possibly prey opportunistically.
Evidence from field studies supports this view. For example, Sherwill et al. (1999) found that
in sorghum crops, the primary pest Atherigona soccata Rondani, 1871 (Diptera:
Anthomyiidae) was abundant, while A. erinaceus was comparatively rare. It has been reared
from kenaf (Hibiscus cannabinus L.). (Malvaceae), in Nigeria following damage by the
weevil Alcidodes Marshall, 1939 sp. (Coleoptera: Curculionidae) (J.C. Deeming, unpubl.).
Both these examples suggest that Anatrichus species are secondarily associated with, rather
than being a direct cause of crop damage. In Europe, a similar ecological pattern is observed
in another member of the Elachipterini. The larvae of Elachiptera cornuta (Fallén, 1820), one
of the most widespread and frequently encountered species in the tribe, are
saprophytophagous secondary invaders that develop in decaying plant tissues, including those
of various Poaceae and other monocotyledonous and dicotyledonous plants (Vilkova, 1962).
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The type material for Anatrichus pygmaeus, was collected in Sri Lanka and at the time was
published as Anatrichus erinaceus var. pygmaea (Lamb, 1918). The two species A. erinaceus
and A. pygmaeus are, however, now recognised as separate yet morphologically similar
species. Although they are sympatric in India, Anatrichus pygmaeus is recorded primarily
from the middle east through Asia, including Afghanistan, China, India, Palestine, the
Philippines, Taiwan, Thailand, Vietnam, Japan and Indonesia, and has since been reported
from Saudi Arabia and has been introduced into northern Australia (Nartshuk 1984, 2010;
Dawah et al. 2020; Paramonov 1961); whereas Anatrichus erinaceus is recorded mainly from
Africa, including Benin, Cameroon, Egypt, Ghana, Namibia, South Africa, Uganda,

In South and Southeast Asia, A. pygmaeus is often associated with grassland and rice-
associated habitats but has also been reared from a variety of other hosts and substrates.
Nartshuk (2010) reported its emergence from the shoots of Burgu millet (Echinochloa
stagnina (Retz.) P. Beauv.) and young rice plants (Oryzae sp.) in India and the Philippines. It
is also reported as a predator of the mealybug species Brevennia rehi (Lindinger, 1943)
(Hemiptera: Pseudococcidae) on rice in India (Pathak & Khan 1994), and of as a predator of
rice stem-borer larvae such as Schoenobius incertulas Walker, 1863 (Lepidoptera:
Crambidae) in Taiwan. Additional records indicate associations with other lepidopteran stem
borers in Vietnam, including Chilo polychrysus (Meyrick, 1932), Chilo suppressalis (Walker,
1863) (Crambidae), and Chilodes Herrich-Schéffer, 1849 sp. (Noctuidae). Other reported
associations are less clear. For example, it has been suggested to parasitise the so-called
“Kody fly” (likely Siphunculina spp.) and to be linked with Pelopidas thrax (Hiibner, 1821)
(Lepidoptera: Hesperiidae) (Hendawy et al. 2022). Multiple authors have listed this genus
among parasitoids and predators (Koffi ef al. 2020; Hassan & Tajuddin 1997).

DISCUSSION

Current evidence suggests that Anatrichus spp. are primarily necrophagous or opportunistic
predators, feeding on dead or dying insects within plant tissues (Ferrar 1987). Their role may
therefore involve exploiting existing pest infestations rather than directly attacking primary
pests. Ipomoea aquatica is widely cultivated in Thailand in wet, lowland conditions like rice
paddies. It remains unclear whether the intercepted specimen of 4. pygmaeus was purely
adventive or was perhaps associated with an overlooked insect host present amongst the
Ipomoea at the time of harvest. From a UK plant health and biosecurity perspective the genus
Anatrichus is not considered to be of any concern.

More research is required to better understand the biology and unique anatomy of Anatrichus
amongst the Chloropidae and Diptera as a whole and to what extent they feed directly on
other invertebrates. Relative to other congeners, Anatrichus pygmaeus appears highly adapted
to dense, vegetation rich and wet environments (Fig. 4). Their morphology is probably best
interpreted as specialized and has evolved directly in response to such unique ecological
niches. The macrosetae thus serve multiple roles: firstly, an obvious role is defence. It could
be speculated that the macrosetae increase the apparent body size and may prevent predation
by small arthropod predators such as rove beetles (Staphylinidae), ants, and spiders
inhabiting the same grassland and rice-field margins. Liang Wang (pers. com) has collected
numerous Staphylinidae (Fig. 5) aside predatory ephydrids like Ochthera Latreille, 1802 spp.
around rice-fields in Jinghong, Yunnan Province, China
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Figure 4. A rice field in Jinghong, Yunnan Province illustrating the complexity of the typical habitat
of Anatrichus pygmaeus (Lamb, 1918) ©Liang Wang.

Combined with the genus' robust and heavily sclerotised abdominal make-up, these
macrosetae may reduce handling success by predators operating within dense vegetation.
Although direct evidence is lacking, the repeated occurrence of pronounced armature in
Anatrichus and related elachipterine genera suggests that these structures have been
maintained by strong selective pressures associated with dense and complex vegetative
habitat filled with diverse predatory pressure.

Together with the fused abdominal plates, fine pilosity, fused abdomen and cuticular surface
sculpturing, may contribute to the formation of a plastron-like boundary layer of air over the
body surface, facilitating gas exchange under saturated conditions in a manner analogous to
that observed in many aquatic and semi-aquatic insects. Similar to Anatrichus, Elachiptera
longiventris (Johannsen, 1924) in eastern North America occupies a similar wet environment,
is thought to be a secondary invader of cattail (7ypha L. spp.) and has fused abdominal
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tergites but is missing the same prominent macrosetae. The macrosetae likely have a
mechanosensory function unique to Anatrichus and may provide tactile feedback during adult
eclosion and when locating oviposition sites within confined plant tissues (A. Korycinska,
pers. comm.).

In addition, melanisation is well known to contribute to cuticle hardening and sclerotization
in insects (Andersen 1980; Sugumaran & Barek 2016; Matsuoka & Monteiro 2018). The
strong melanisation of the macrosetal apices in Anatrichus may therefore increase stiffness
and resistance to abrasion through mechanisms analogous to those underlying cuticular
melanisation and sclerotization elsewhere in insects. Collectively, these features suggest that
the distinctive chaetotaxy of Anatrichus is not merely taxonomically diagnostic but represents
a suite of functional adaptations associated with life in persistently wet and structurally
complex habitats. Future work should seek to understand the developmental and evolutionary
mechanisms underlying scutal and scutellar elaboration in Anatrichus and other Oscinellinae,
and investigate why the Chloropinae have largely retained a more conservative thoracic
morphology.

Figure 5. Paederine staphylinidae collected using a sweep net around a rice field margin in Jinghong,
Yunnan Province ©Liang Wang.

ACKNOWLEDGEMENTS

The authors would like to thank Joe-Ostoja Starzewski, Anastasia Korycinska and Dr. Chris
Malumphy for helpful discussions concerning the text. Many thanks also to Liang Wang at
Department of Entomology, China Agricultural University, Beijing, China for photos and
information. This work was supported by the UK Government’s Department of Environment,
Food and Rural Affairs (Defra) under the Defra-Fera long term services agreement/ Specialist



ZooNova 56: 1- 11 First interception in UK of Anatrichus pygmaeus Deady et al. 2026

Science and Contingency Services (SSCS). We are grateful to Emilia Nartshuk and an
anonymous reviewer for commenting on an early draft of this paper and improving the
content.

REFERENCES

Andersson, H. 1977. Taxonomic and phylogenetic studies on Chloropidae (Diptera) with
special reference to Old Word genera. Entomologica Scandinavica, Supplement, 8: 1-200.

Andersen, S.0. 1980. Cuticular Sclerotization. pp. 185-212. In: Miller, T.A. (ed.) Cuticle
Techniques in Arthropods. Springer, New York. https://doi.org/10.1007/978-1-4612-6076-9 5

Cook, S.M., Khan, Z.R. & Pickett, J.A. 2021. The use of push-pull strategies in integrated
pest management. Annual Review of Entomology, 66: 139—158.

Dawah, H.A., Abdullah, M.A. & Deeming, J.C. 2020. An overview of the Chloropidae
(Diptera) of Saudi Arabia. Zootaxa, 4791(1): 1-71. https://doi.org/10.11646/zootaxa.5418.1.1
Deeming, J.C. & Al-Dhafer, H.M. 2012. Chloropidae from the Arabian Peninsula (Diptera:
Cyclorrhapha). Zoology in the Middle FEast, 58: 3-88. https://doi.org/

10.1080/09397140.2012.10648977

Duda, O. 1929. Revision der amerikanischen Arten der Gattung Hippelates und Aufstellung
verwandter Gattungen. Konowia, 8: 165.

Duda, O. 1932. 61. Chloropidae. /n: Lindner, E. (ed.), Die Fliegen der Palaearktischen
Region, 6(1): 1-48.

Enderlein, G. 1911. Klassifikation der Oscinosominen. Sitzungsberichten der Gesellschaft
Naturforschender Freunde, Berlin, 1911: 185-244.

Enderlein, G. 1936. 22. Ordnung: Zweiflugler, Diptera. Abt. 16. /n: Brohmer, P., Ehrmann,
P. & Ulmer, G. (eds.) Die Tierwelt Mitteleuropas, Insekten. I1l. Teil. 6: 1-259.

Evenhuis, N.L. 2023. Catalog of the Diptera of the World: Chloropidae. Available at: https://
hbs.bishopmuseum.org (Accessed: 21 August 2026).

Fallén, C.F. 1820. Oscinides Sveciae. Berlingianis, Lundae [= Lund]. 10 pp.

Ferrar, P. 1987. A Guide to the Breeding Habits and Immature Stages of Diptera Cyclorrhapha.
Entomonograph, 8. Brill, Leiden. 907 pp. https://doi.org/10.1163/9789004533943

Gautam, R.D., Suroshe, S. & Mahapatro, G.K. 2009. Unique record of chloropid pest in
rice (Oryza sativa). Indian Journal of Agricultural Sciences, 79: 77-79.

Hassan, S., & Tajuddin, S. 1997. Action thresholds of wet rice arthropods for pest
management decision-making in Malaysia. Pertanika Journal of Tropical Agricultural
Science, 20(1): 65-74.

Hendawy, A. S., Taha, A.S., Ghada, M.R., Ismael, M.M., & Heba, S.A. 2022. Rice
skipper, Pelopidas thrax (Hubner) (Hesperiidae: lepidoptera): An emerging insect pest in
rice fields in Egypt, host plants, population fluctuation, damage and related natural
enemies. Journal of Entomology and Zoology Studies, 10(5): 16-22. https://doi.org/
10.22271/j.ent0.2022.v10.152.9042

Herrich-Schiffer, G.A.W. 1849. Systematische Bearbeitung der Schmetterlinge von Europa.
Vol. 2. Regensburg. p. 226.

Hiibner, J. 1821. Index exoticorum lepidopterorum, in foliis 244 a Jacobo Hiibner hactenus
effigiatorum,; adjectis denominationibus emendatis, tam communioribus quam
exactioribus. Jacob Hiibner, Augsburg. 7pp.

Ismay, J. W., Ismay, B., & Deeming, J. C. 2021. Chloropidae (frit flies, grass flies and eye
gnats). pp. 2035-2114. In: A. H. Kirk-Spriggs & B. J. Sinclair (Eds.), Manual of



https://doi.org/10.1007/978-1-4612-6076-9_5
https://doi.org/10.11646/zootaxa.5418.1.1
https://doi.org/10.1080/09397140.2012.10648977
https://doi.org/10.1080/09397140.2012.10648977
https://doi.org/10.1163/9789004533943
https://doi.org/10.22271/j.ento.2022.v10.i5a.9042
https://doi.org/10.22271/j.ento.2022.v10.i5a.9042

ZooNova 56: 1- 11 First interception in UK of Anatrichus pygmaeus Deady et al. 2026

Afrotropical Diptera. Vol. 3. Brachycera—Cyclorrhapha, excluding Calyptratae. Suricata
8. South African National Biodiversity Institute.

Johannsen, O.A. 1924. A new chloropid subgenus and species from New York. The
Canadian Entomologist, 56: 89. https://doi.org/10.4039/Ent5689-4

Kertész, K. 1914. Myrmecosepsis, a new genus of Diptera with very reduced wings. Annales
historico-naturales Musei nationalis hungarici, 12: 244-246.

Klepzig, K.D., Hartshorn, J.A., Tsalickis, A. & Sheehan, T.N. 2022. Eye gnat
(Liohippelates, Diptera: Chloropidae) biology, ecology, and management: past, present,
and future. Journal of Integrated Pest Management, 13(1): 19. https://doi.org/10.1093/
jipm/pmac015

Koffi, D., Kyerematen, R., Eziah, V.Y., Agboka, K., Adom, M., Goergen, G., & Meagher,
R.L. 2020. Natural enemies of the fall armyworm, Spodoptera frugiperda (J.E. Smith)
(Lepidoptera: Noctuidae) in Ghana, Florida Entomologist, 103(1): 85-90. https://doi.org/
10.1653/024.103.0414

Kubik, S. & Bartak M. 2010. Anatrichus bimaculatus sp. n. (Diptera:Chloropidae) and
differential characters between 4. bimaculatus sp. n. and A. erinaceus. Biologia, 65(2):
330-332. https://doi.org/10.2478/s11756-010-0016-8

Lamb, C.G. 1918. Notes on exotic Chloropidae. Part 11. Oscininae (Part). Annals and
Magazine of Natural History, 9: 329-348. https://doi.org/10.1080/00222931808562325

Latreille, P.A. 1802. Histoire naturelle, generale et particulieredes Crustaceset des Insectes.
F. Dufart, Paris. 468 pp. https://doi.org/10.5962/bhl.title.15764

Leather, S.R., Walters, K.F.A. & Dixon, A.F.G. 1987. The Ecology of Insect Overwintering.
Cambridge University Press, Cambridge. 255pp.

Lindinger, L. 1943. Die Schildlausnamen in Fulmeks Wirtindex 1943. Arbeiten iiber
Morphologische und Taxonomische Entomologie aus Berlin-Dahlem, 10: 145-152.

Linnaeus, C. 1758. Systema Naturae per Regna Tria Naturae, secundum Classes, Ordines,
Genera, Species, cum Characteribus, Differentiis, Synonymis, Locis. 10th edn. Vol. 1.
Laurentii Salvii, Holmiae (Stockholm). https://doi.org/10.5962/bhl.title.542

Liu, X. & Yang, D. 2012. Togeciphus Nishijima and Neoloxotaenia Sabrosky (Diptera:
Chloropidae) from China, Zootaxa, 3298: 17-29. https://doi.org/10.11646/zootaxa.3298.1.2

Loew, H. 1860. Bidrag till kiinnedomen om Africas Diptera. Ofversigt af Kongl. Vetenskaps-
Akademiens Forhandlingar, 17 (2): 81-97.

Loew, H. 1863. Diptera Americae septentrionalis indigena. Centuria tertia. Berliner
Entomologische Zeitschrift, 7: 1-55. https://doi.org/10.1002/mmnd.47918630104

Macquart, J. 1835. Histoire naturelle des insectes. Dipteres, 2: 703 pp., pls. 13-24. Roret,
Paris. https://doi.org/10.5962/bhl.title.14274

Malloch, J.R. 1915. Notes on North American Chloropidae (Diptera). Proceedings of the
Entomological Society of Washington, 17: 158—162.

Marshall, G.A.K. 1939. New generic names for some Curculionidae (Coleoptera). Annals
and Magazine of Natural History, Series 11, 3: 582.

Matthee, J.J. & Oberholzer, J.J. 1958. Insect pests of kaffir corn: soil insects and Sorghum
shoot fly can be dangerous. Farming in South Africa, 34: 18.

Matsuoka, Y. & Monteiro, A. 2018. Melanin pathway genes regulate color and morphology of
butterfly wing scales. Cell Reports, 24(1): 56-65. https://doi.org/10.1016/j.celrep.2018.05.092

Meyrick, E. 1932. Exotic Microlepidoptera, Vol. 4. Taylor and Francis, Marlborough. 321pp.



https://doi.org/10.4039/Ent5689-4
https://doi.org/10.1093/jipm/pmac015
https://doi.org/10.1093/jipm/pmac015
https://doi.org/10.1653/024.103.0414
https://doi.org/10.1653/024.103.0414
https://doi.org/10.2478/s11756-010-0016-8
https://doi.org/10.1080/00222931808562325
https://doi.org/10.5962/bhl.title.15764
https://doi.org/10.5962/bhl.title.542
https://doi.org/10.11646/zootaxa.3298.1.2
https://doi.org/10.1002/mmnd.47918630104
https://doi.org/10.5962/bhl.title.14274
https://doi.org/10.1016/j.celrep.2018.05.092

ZooNova 56: 1- 11 First interception in UK of Anatrichus pygmaeus Deady et al. 2026

Mlynarek, J. 2009. Phylogeny of the tribe Elachipterini (Diptera: Chloropidae). M.Sc.
thesis. Montreal: McGill University, Department of Natural Resource Sciences. xi, 102 pp.

Mlynarek, J.J. & Wheeler, T.A. 2018. Phylogeny and revised classification of the tribe
Elachipterini (Diptera: Chloropidae). Zootaxa, 4471(1):1-36. https://doi.org/10.11646/
zootaxa.4471.1.1

Nartshuk, E.P. 1984. Family Chloropidae. pp. 222-299. In: So6s, A. and Papp, L. (eds.)
Catalogue of Palaearctic Diptera. Volume 10. Akadémiai Kiad6, Budapest.

Nartshuk, E.P. 2010. Grassflies of the tribe Elachipterini (Diptera: Chloropidae) of Vietnam
and Thailand with description of a new species. Acta Zoologica Academiae Scientiarum
Hungaricae, 56(3): 265-272.

Nartshuk, E.P. 2014. Grass-fly larvae (Diptera: Chloropidae): diversity, habitats, and feeding
specializations. Entomological Review, 94(4): 514-525. https://doi.org/10.1134/
S001387381404006X

Nishijima, Y. 1954. Notes on Chloropidae of Japan, with description of a new species
(Diptera). Insecta Matsumurana, 19: 51-53.

Paramonov, S.J. 1961. A review of Australian Chloropidaec (Diptera, Acalyptrata),
Proceedings of the Royal Society of Victoria, 74: 69—-112.

Pathak, M.D. & Khan, Z.R. 1994. Insect Pests of Rice. Los Bafos: International Rice
Research Institute. 89 pp.

Rondani, C. 1856. Dipterologiae Italicae Prodromus. Vol. I. Genera lItalica ordinis
Dipterorum ordinatim disposita et distincta et in familias et stirpes aggregata. Stocchi,
Parma: 128pp. https://doi.org/10.5962/bhl.title.8160

Rondani, C. 1871. Diptera Italica non vel minus cognita descripta aut annotata. Fasc. IV.
Addenda Anthomyinis Prodr. Vol. V1. Bullettino della Societa Entomologica Italiana, 2:
317-338.

Sabrosky, C.W. 1961. The “new family” Echiniidae and the chloropid genus Anatrichus
(Diptera). Journal of Natural History Series 13, 4(45): 559-560. https://doi.org/
10.1080/00222936108651177

Sabrosky, C.W. 1980. New genera and new combinations in Nearctic Chloropidae (Diptera).
Proceedings of the Entomological Society of Washington, 82: 412-429.

Sabrosky, C.W. 1987. Family Chloropidae. pp. 1049-1077. In: McAlpine, J.F. et al. (eds.)
Manual of Nearctic Diptera, Volume 2. Agriculture Canada, Ottawa.

Sherwill, T., Byrne, M. & Van Den Berg, J. 1999. Shoot fly species on sorghum in the
Mpumalanga subtropics of South Africa: Relative abundance and infestation levels.
African Plant Protection, 5(1): 31-35.

Shiraki, T. 1917. Paddy borer, Schoenobius incertulas WIlk. Taihoku, Agricultural
experiment station, Government of Formosa, 256 pp.

Sugumaran, M. & Barek, H. 2016. Critical analysis of the melanogenic pathway in insects
and higher animals. International Journal of Molecular Sciences, 17(10): 1753. https://
doi.org/10.3390/ijms17101753

Vikhrev, N. 2007. Comment on ‘Thai Hedgehog-fly’ Diptera.info Discussion Forum, 5
February. Available at: https://diptera.info/forum/viewthread.php?thread i1d=4292
(Accessed: 05 August 2026).

Vilkova, N.A. 1962. Stem fly Elachiptera cornuta Fall. (Diptera, Chloropidae) and its
importance as pest of corn. Zoologicheskii Zhurnal, 41(4): 586—590. (In Russian)

10


https://doi.org/10.11646/zootaxa.4471.1.1
https://doi.org/10.11646/zootaxa.4471.1.1
https://doi.org/10.1134/S001387381404006X
https://doi.org/10.1134/S001387381404006X
https://doi.org/10.5962/bhl.title.8160
https://doi.org/10.1080/00222936108651177
https://doi.org/10.1080/00222936108651177
https://doi.org/10.3390/ijms17101753
https://doi.org/10.3390/ijms17101753
https://diptera.info/forum/viewthread.php?thread_id=4292

ZooNova 56: 1- 11 First interception in UK of Anatrichus pygmaeus Deady et al. 2026

Walker, F. 1863. List of the Specimens of Lepidopterous Insects in the Collection of the
British Museum. Part XXVII. Crambites & Tortricites. British Museum, London. 286pp.
Wheeler, T. 2013. Natural history: Known, unknown and assumed — a fly tale. Lyman
Entomological Museum blog. Available at: https://lymanmuseum.wordpress.com/
2013/01/26/natural-history-known-unknown-and-assumed-a-fly-tale/ (Accessed:

15/04/2026).

Wongsiri, T., Navavichit, S., Nilpanit, P., Yano, K. & Yasumatsu, K. 1974. Remarks on
two noteworthy dipterous predators of the larvae of stalk borers including Chilo
polychrysus (Meyrick) in S.E. Asia. Mushi, 47(8): 111-117.

Zenker, J.C. 1833. “Miscellen” aus der Fachzeitschrift Notizen aus dem Gebiete der Natur-
und Heilkunde, 35: 344.

Received: 4 September 2026
Accepted for publication: 25 October 2026

11



