Zootaxa 5040 (2): 247-264 ISSN 1175-5326 (print edition)

https://www.mapress.com/j/zt/ ArtiCI e Z O O TAX A

Copyright © 2021 Magnolia Press ISSN 1175-5334 (online edition)

https://doi.org/10.11646/zootaxa.5040.2.5
http://zoobank.org/urn:1sid:zoobank.org:pub:9CEFEC89-1A91-47FA-BE07-DD8BIE6EE3C2

Most trumpet moths don’t feed on plants of the nettle family but Paratischeria
does: the first discovery of Tischeriidae (Lepidoptera) on Urticaceae in Asia

JONAS R. STONIS', ARUNAS DISKUS'#, ALEXANDRE K. MONRO?3,

XIAOHUA DA & JIASHENG XU’

!Institute of Ecology, Nature Research Centre, Akademijos St. 2, Vilnius 08412, Lithuania

’Royal Botanic Gardens, Kew, Richmond, Surrey TW9 3AE, London, United Kingdom

SLeafminer Group, School of Life and Environmental Sciences, Gannan Normal University, Jiangxi 341000, China
* diskus.biotaxonomy@gmail.com; © https://orcid.org/0000-0003-0106-5546

3 [Z14.Monro@kew.org; © https://orcid.org/0000-0003-4013-3804

¢ [=lecoinformatics@gmail.com,; © https.//orcid.org/0000-0002-2891-159X

7 Elxjstis@163.com; © https.//orcid.org/0000-0002-2252-8784

8 Corresponding author. |=!stonis.biotaxonomy@gmail.com; © https://orcid.org/0000-0002-8411-3162

Abstract

This is the first record of Urticaceae-feeding trumpet moths (Tischeriidae) from Asia. We describe Paratischeria
boehmerica Diskus & Stonis, sp. nov. and P. grossa DisSkus & Stonis, sp. nov., two distinctive new species of Tischeriidae
recently discovered from Laos, South East Asia, feeding on plants of the nettle family. Urticaceae is a rare host-plant
family for leaf-mining Tischeriidae worldwide. The new species are illustrated with photographs of the adults, male and
female genitalia, and the leaf mines.
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Introduction

Together with other organisms, trumpet moths (Tischerioidea: Tischeriidae) are important for global biodiversity
assessments and the compilation of data needed to understand the functioning and links of global biota (Stonis et
al. 2020b). Tischeriids, however, are still poorly studied in many regions of the world and not well-represented in
museum holdings (Stonis et al. 2020c). Larvae of trumpet moths are leaf miners and they live and feed inside green
(photosynthetic) tissues during all instars. The leaf mines they produce are irregular, usually blotch-like (Fig. 1), but
sometimes slender and sinuous or occasionally of another shape (Braun 1972).

For the biological (and morphological) characterization of Tischeriidae, we recommend the monographs by
Braun (1972) and Puplesis & Diskus (2003), as well as some more recent papers (Diskus & Stonis 2015; Kobayashi
et al. 2016; Xu et al. 2017; Stonis et al. 2019a, 2019b, 2019¢, 2020a, 2020b, 2020c, 2021; Stonis & Solis 2020).

The Urticaceae (or the nettle family) is a moderate-sized plant family comprising about 2625 species worldwide
(Christenhusz & Bing 2016). It is a pantropical and temperate family comprising herbs, shrubs, trees, lianas, and
hemi-epiphytes. The majority of generic and species diversity is found in the tropics, with a centre for species-rich-
ness in the Neotropics, and centre of generic diversity in the Indo-Malayan region (Wu et al. 2018). Urticaceae are
characterised by the combination of stipules, lactifers, flowers comprising a single whorl of sepals that are free or
fully fused, and the presence of cystoliths within the palisade mesophyll. These spindle-shaped, crystal-like bodies
are composed of cellulose microfibrils heavily impregnated with calcium carbonate, magnesium, and silicon, and
may also comprise a sheath of siliceous material (Watt et al. 1987). Whilst the role of cystoliths does not appear to
have been well studied, they have been proposed to play a role in repelling phytophagous insects (Finley 1999) and
light-scattering associated with photosynthesis (Gal et al. 2012).

Below we describe and name Paratischeria boehmerica Diskus & Stonis, sp. nov. and P. grossa Diskus & Sto-
nis, sp. nov., two new species of trumpet moths recently discovered from Laos, South East Asia, and characterized
by a peculiar biology: feeding in leaves of plants from the Urticaceae family.
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FIGURE 1. Leaf mines on Boehmeria sp., sample no. 5319, Laos, Luang Prabang Province, 30 km SW Luang Prabang, eleva-
tion ca. 560 m

Material and methods

The descriptions of the new species are based on material deposited at the Zoological Institute of the Russian Acad-
emy of Sciences, St. Petersburg, Russia (ZIN). Paratype specimens of each species were also deposited at the Nature
Research Centre, Vilnius, Lithuania (NRC) and the entomological collections of the Nanling Herbarium, Gannan
Normal University, China (GNU).

The following protocols for Tischeriidae have been previously described: collecting and rearing of leaf mines
by Stonis et al. (2018), and techniques of specimen dissection and genitalia mounts in Euparal by Stonis et al.
(2014). The descriptive terminology, with a few exceptions, follows Puplesis & Diskus (2003).

Permanent preparations on microscope slides were photographed and studied with a Leica DM2500 microscope
and Leica DFC420 digital camera. Adults were measured and studied using Lomo stereoscopic microscopes MBS-
10 and photographed using a Leica S6D stereoscopic microscope with attached a Leica DFC290 digital camera.

Identifications of the Urticaceae host plants were undertaken by experts in taxonomy of the family with field
experience in Asia. Being based exclusively on field photographs (herbarium specimens were not collected and
preserved) they should be considered preliminary.

For the morphological characterization of Boehmeria and Dendrocnide we used Wilmot-Dear & Friis (2013)
and Chew (1969) respectively.

Taxonomic accounts
Paratischeria boehmerica Diskus & Stonis, sp. nov.
urn:lsid:zoobank.org:act:2F42E305-3BCE-4818-9786-A2670C17AE62

(Figs. 1-43)

Type material. Holotype: &', LAOS: Luang Prabang Province, 30 km SW Luang Prabang, 19°44°58”N, 101°59°22”E,
elevation ca. 560 m, mining larva on Urticaceae, 7.i11.2020, ex pupa ii.2020, field card no. 5319, leg. A. Diskus &
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M. Jocius, genitalia slide no. AD1055& (ZIN). Paratypes: 4 @, same label data as holotype, genitalia slide no.
AD10629 (ZIN); 2 &, 1 9, 30 km SW Luang Prabang, 19°44°57”N, 101°59°35”E, elevation ca. 460 m, mining
larvae on Urticaceae, 7.11.2020, ex pupa ii.2020, field card no. 5318, leg. A. Diskus & M. Jocius, genitalia slide nos.
AD10633, AD10649 (ZIN); 1 &, 1 Q, Vientiane Province, Vang Vieng, 18°56°03”N, 102°25°32”E, elevation ca.
250 m, mining larvae on Boehmeria sp. (Urticaceae), 3.11.2020, ex pupa 1i.2020, field card no. 5309, leg. A. Diskus
& M. Jocius, genitalia slide no. AD1036J (ZIN); 1 &, same label data (NRC); 1 &, same label data (GNU).

Diagnosis. Paratischeria boehmerica sp. nov. belongs to the P. ferruginea group designated and described by
Stonis et al. (2017a). Externally, this new species differs from South American and African members of the group in
the yellow-ochre colour of the forewing speckled with dark brown scales; from the most similar South East Asian P,
grossa sp. nov. (described below) it differs in the smaller size and paler colour of the forewing. In the male genitalia,
P. boehmerica differs from P. grossa in the unique, caudally rounded dorsal sclerite (Fig. 31), absence of lobe-like
anterior processes of the tegumen, and the truncated basal lobe of the valva (Fig. 30); from the resembling African
P. urticolella (Ghesquiére), the new species differs in the presence of a basal lobe of the valva and significantly
less deep apical bifurcation of the phallus. In the female genitalia, the smaller size (about 1045—-1330 um) and the
short corpus bursae without distinctive coils distinguish P. boehmerica from P. grossa (female of P. urticolella is
unknown).

The new species is also distinctive because no other species in this genus is known to feed on Boehmeria Jacq.
(Urticaceae) in Asia.

Male (Figs. 22, 23). Forewing length 2.3-2.8 mm; wingspan 5.1-6.2 mm (n = 4).

Head. Frons, palpus, and pecten cream to yellowish brown; frontal tuft and collar pale brownish grey to ochre-
brown, sometimes with purple iridescence; antenna slightly longer than one half the length of forewing; flagellum
grey-brown to ochre-brown; sensilla very fine, relatively short, inconspicuous.

Thorax. Tegula blackish grey with some purple and blue iridescence, distally pale brown to ochre-brown. Tho-
rax and forewing pale brownish yellow to pale ochre-yellow, occasionally ochre. Along costal margin and apically,
forewing densely speckled with dark brown or blackish brown scales with purple and blue iridescence; dark brown
scales also sparsely irrorate the rest of forewing and form a small, irregular spot on tornus; fringe dark grey on costal
margin, yellow-ochre apically, pale grey on tornus; fringe line distinctive, comprised of dark brown scales or incon-
spicuous, incomplete; forewing underside dark brown, without spots or androconia. Hindwing grey to pale grey on
upper side and underside, without androconia; fringe pale grey. Legs glossy brownish cream, dark grey-brown to
blackish brown on upper side.

Abdomen. Metallic glossy, grey to dark brown on upper side and underside, sometimes with purple iridescence
and ochre or pale brown scales on underside; anal tufts short, indistinctive, grey to greyish cream; genital segments
cream to grey or golden ochre. Genitalia (Figs. 27-39) with capsule 290-390 pm long (or 460 um long if measured
from valval tips to vinculum), 220-250 um wide. Uncus (Figs. 28, 34) with two long and slender lobes. Valva (Figs.
30, 35) about 320 um long, basally with a short lobe (Fig. 30). Anellus (Figs. 32, 38, 39) strongly thickened later-
ally and caudally. Dorsal sclerite well-developed (Fig. 34), rounded caudally (Fig. 33). Vinculum rounded (Fig. 30).
Phallus 230-240 pm long, apically deeply bifurcated, weakly thickened, without spines, basally very wide (Figs.
30-32, 37).

Female (Figs. 24-26). Forewing length 2.3-3.6 mm; wingspan 7.1-7.9 mm (n = 4) (also see Remarks). Similar
to male.

Genitalia (Figs. 40-43) 1045-1330 pm long. Ovipositor lobes large, rounded, densely clothed with short, modi-
fied setae (‘peg setae’); area between ovipositor lobes wide, with tiny papillaec and some short setae. Second pair
of lobes, lateral and anterior to the ovipositor lobes, 3—4 times smaller than ovipositor lobes, but bearing very long,
slender lamellar setae. Anterior and posterior apophyses almost equal in length; prela (Fig. 42) comprised of three
pairs of projections. Corpus bursae long and slender, basally oval, without pectinations or signum. Accessory sac ab-
sent. Ductus spermathecae slender, relatively short, without distinctive coils but with an irregular, slender vesicle.

Bionomics (Figs. 1-21). Host plants are Boehmeria Jacq. including B. clidemioides var. diffusa (Wedd.) Han-
del-Mazzetti and plants from the species complex represented by Boehmeria japonica (L.f.) Miq. and B. zollingeri-
ana Wedd. (Figs. 3-7, 9) (see also Remarks). Larvae mine leaves in February and produce irregular blotch-like leaf
mines, with little or no frass (Figs. 10-21). Pupation in the leaf mine, in an inconspicuous nidus (Fig. 15). Adults
occur in late February—March. Otherwise, the biology is unknown.

URTICACEAE-FEEDING TISCHERIIDAE FROM ASIA Zootaxa 5040 (2) © 2021 Magnolia Press - 249



FIGURES 2-9. Bionomics of Paratischeria boehmerica sp. nov. 2-5, habitat and host plant Boehmeria clidemioides var. dif-
fusa (Wedd.) Handel-Mazzetti, sample no. 5309, Vang Vieng, Vientiane Province, Laos, elevation ca. 250 m; 6, 7, host plant
Boehmeria sp., possibly B. japonica (L.f.) Miq., sample no. 5319, Luang Prabang, Laos, elevation ca. 460 m; 8, 9, habitat and
host plant Boehmeria sp., possibly a species from the species complex comprising B. zollingeriana Wedd., sample no. 5318,
Laos, Luang Prabang, elevation ca. 460 m

250 - Zootaxa 5040 (2) © 2021 Magnolia Press STONIS ET AL.




FIGURES 10-21. Leaf mines, mining larvae, and pupae of Paratischeria boehmerica sp. nov. 10-13, sample no. 5309 from
Boehmeria clidemioides var. diffusa (Wedd.) Handel-Mazzetti; 14, 17, 19, sample no. 5319 from Boehmeria sp., possibly B.
Jjaponica (L.f.) Miq., 15, 16, 18, 20, 21, sample no. 5318 from Boehmeria sp., possibly a species from the species complex
comprising B. zollingeriana Wedd.
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FIGURES 22-26. Adults of Paratischeria boehmerica Diskus & Stonis, sp. nov. 22, holotype, sample no. 5319 from Boehme-
ria sp., possibly similar with B. japonica (L.f.) Miq.; 23, 24, paratypes, sample no. 5318 from Boehmeria sp., possibly a species
from the species complex comprising B. zollingeriana Wedd.; 25, 26, paratypes, sample no. 5319 from Boehmeria sp., possibly
similar with B. japonica (L.f.) Miq. (ZIN)
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FIGURES 27-32. Male genitalia of Paratischeria boehmerica Diskus & Stonis, sp. nov., holotype, genitalia slide no. AD1055
(ZIN)
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FIGURES 33-39. Male genitalia of Paratischeria boehmerica Diskus & Stonis, sp. nov. 33, dorsal sclerite, ventral view, holo-
type, slide no. AD1055; 34, dorsal sclerite, tegumen and uncus, lateral view, paratype, slide no. AD1036; 35, capsule, lateral
view, paratype, slide no. AD1063; 36, same, left side, fragment of tegumen; 37, phallus, paratype, slide no. AD1036; 38, same,
anellus; 39, anellus with phallus inside, holotype, slide no. 1055 (ZIN)
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FIGURES 40-43. Female genitalia of Paratischeria boehmerica Diskus & Stonis, sp. nov., paratypes. 40, 42, genitalia slide
no. AD1064 (ZIN); 41, 43, genitalia slide no. AD1062 (ZIN)
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Distribution. Paratischeria boehmerica is known from three sites in Luang Prabang and Vientiane provinces
of Laos, at an elevation of about 250-560 m.

Etymology. The species is named after the host plant, Boehmeria Jacq. (Urticaceae).

Remarks. One paratype female specimen seems to be aberrant, being unusually small, with forewing 1.9 mm
long and wingspan 4.2 mm (it was reared indoors; deposited at NRC) (Fig. 25).

P. boehmerica sp. nov. was found mining several species of Boehmeria (Figs. 2-9): sample no. 5309 was col-
lected from Boehmeria clidemioides var. diffusa (Wedd.) Handel-Mazzetti; nos. 5318 and 5319 were collected from
plants of the species complex comprising Boehmeria sp., similar with B. japonica (L.f.) Miq. and B. zollingeriana
Wedd., and the leaf mines of each differed slightly in their shape (Figs. 10-21). Despite this, the dissected genitalia
of insects feeding on different host plants did not display any variation. We therefore conclude that P. boehmerica is
an oligophagous species feeding on different but related host plants.

Paratischeria grossa Diskus & Stonis, sp. nov.
urn:lsid:zoobank.org:act:79DA8DS55-5963-4EC4-9579-766A7TCT7T4EB5C
(Figs. 44-73)

Type material. Holotype: &, LAOS: Luang Prabang Province, 30 km SW Luang Prabang, 19°44°57”N, 101°59°35”E,
5335, leg. A. Diskus & M. Jocius, genitalia slide no. AD10667 (ZIN). Paratypes: 2 @, same label data as holotype,
genitalia slide no. AD1059% (ZIN); 1 &, same label data as holotype, genitalia slide no. AD10377 (from adult in
pupal exuviae, no pinned moth preserved) (GNU); 2 &, same label data as holotype, genitalia slide nos. AD10657,
AD106743 (from adult in pupal exuviae, no pinned moth preserved) (NRC).

Diagnosis. Paratischeria grossa sp. nov. belongs to the P. ferruginea group (for a description of this group see
Stonis et al. 2017a). Externally, this new species differs from South American and African members of the group
in the ochre colour of the forewing speckled with black-brown scales; from the most similar South East Asian P,
boehmerica sp. nov. (described above) it differs in the larger size and darker, intense yellow-ochre or ochre colour
of the forewing. In the male genitalia, P. grossa differs from P. boehmerica in the unique, caudally truncated dorsal
sclerite (Figs. 58, 68), presence of a rounded, lobe-like anterior processes of the tegumen (Fig. 63), and the pointed,
process-like lobe of the valva (Figs. 67, 69). In the female genitalia, the significantly larger size (about 1910 pm)
and the longer corpus bursae with large coils distinguish P. grossa from P. boehmerica.

Male (Figs. 54, 55). Forewing length about 4.0 mm; wingspan about 8.8 mm (n = 1) (also see Remarks).

Head. Frons, palpus, and pecten pale yellowish ochre to dark ochre; frontal tuft and collar glossy brown-ochre
to pale ochre, with some purple iridescence; antenna distinctly longer than one half the length of forewing; flagel-
lum ochre to dark brown-ochre; sensilla long, distinctive, whitish cream.

Thorax. Tegula and thorax dark ochre, pale ochre distally. Forewing intense yellow-ochre with strong blue iri-
descence, sometimes dark brown at base. Brown-black or black scales very sparse, except for a small, irregular, sub-
apical patch along costa and a small, irregular tornal spot; fringe bright yellow-ochre, except for a black-grey area
on costal margin of the forewing; fringe line distinctive, comprised of brown-black scales; forewing underside dark
brown-grey to grey-black, with a black basal area along costa and slender area along fold; no androconia. Hindwing
grey to dark grey on upper side and underside, without androconia; fringe pale brownish grey or ochreous grey. Legs
glossy, pale ochreous yellow on underside, dark grey-black on upper side (also see Remarks).

Abdomen. Metallic glossy, dark brown, with some purple iridescence on upper side; blackish brown with some
ochre scales on underside; anal tufts short, indistinctive, yellowish ochre; genital segments golden ochre. Genitalia
(Figs. 58-69) with capsule 670—685 pum long, 380—420 pm wide. Uncus with two long and slender lobes. Valva
(Figs. 58, 61, 69) 465-480 um long (excluding basal process), basally with a pointed, horn-like process (Figs.
61, 67). Anellus (Figs. 60, 69) only strongly thickened laterally and caudally. Dorsal sclerite strongly developed,
truncated caudally (58, 62, 68). Vinculum large, widely rounded (Figs. 61, 69). Phallus 340-360 pum long, apically
deeply bifurcated, without spines, basally very wide (Figs. 58, 66).

Female (Figs. 53, 56, 57). Forewing length 4.1-4.2 mm; wingspan 9.1-9.3 mm (n = 2). Similar to male.

Genitalia (Figs. 70-73) 1910 um long. Ovipositor lobes large, rounded, densely clothed with short, modified
setae (‘peg setae’); area between ovipositor lobes wide, with some short setae, tiny papillae, and a larger papilla
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caudally. Second pair of lobes, lateral and anterior to the ovipositor lobes, 3—4 times smaller than ovipositor lobes,
but bearing very long, slender lamellar setae. Anterior apophyses distinctly shorter than posterior apophyses; prela
(Fig. 73) comprised of three pairs of projections; one of these pairs form a large, angular, plate-like thickening (Fig.
71). Corpus bursae long and slender, without pectinations or signum. Accessory sac absent. Ductus spermathecae
slender, very short, with two large coils (Fig. 70).

Bionomics (Figs. 44-52). The host plant is Dendrocnide sp., possibly D. sinuata (Blume) Chew (Figs. 45, 46)
which, whilst not documented from Laos or Cambodia (Plants of the World Online), is known to occur in all the
surrounding countries (China, Myanmar, Vietnam, Malaysia) and so is expected to occur there also. The larvae mine
leaves in February and produce irregular blotch-like leaf mines, with little or no frass (Figs. 47—52). Pupation occurs
in the leaf mine; a silken nidus is present but inconspicuous. Adults occur in late February and March. Otherwise,
the biology is unknown.

Distribution. The species is known from a single site in Luang Prabang Province, Laos, at an elevation of about
460 m.

Etymology. The species name is derived from the Latin grossus (thick, fat, large), referencing the large and
robust male and female genitalia.

Remarks. One male paratype seems to be aberrant, unusually small, with forewing 2.7 mm long and wingspan
5.8 mm; in comparison with the holotype or female paratypes, the forewing of this specimen is slightly paler and
with an additional, oblique, postmedian patch of black scales; otherwise, as in the holotype. The genitalia are identi-
cal with the holotype but slightly shorter (with capsule 520 um long). Unlike other specimens, this specimen was
reared indoors; it was deposited at NRC (Fig. 55).

Discussion

Urticaceae is a moderately sized but morphologically diverse flowering plant family whose centre of generic diver-
sity is the Indo-Malayan region (Friis 1989; Takhtajan 2009; Stevens 2017; Wu ef al. 2018). Prior to our study, no
Tischeriidae had been known to be trophically associated with Asian Urticaceae; this is the first time Urticaceae-
feeding Tischeriidae are recorded and described from Asia.

The leaf-mining larvae of Tischeriidae are very selective of their host plants, i.e. stenophagous: monophagous
or oligophagous (Stonis ef al. 2018). In general, global Tischeriidae are trophically associated with plants belonging
to rosid and asterid I core eudicot angiosperms and known to feed on plants from the following families: Euphorbia-
ceae, Hypericaceae (Malpighiales), Fabaceae (Fabales), Rhamnaceae, Rosaceae, Ulmaceae, Urticaceae (Rosales),
Betulaceae, Fagaceae (Fagales), Combretaceae (Myrtales), Anacardiaceae, Sapindaceae (Sapindales), Malvaceae,
including the former families Sterculiaceae and Tiliaceae (Malvales), Ericaceae, Theaceae, Symplocaceae (Erica-
les), Apocynaceae (Gentianales), and Asteraceae (Asterales) (Xu et al. 2018; Stonis et al. 2020b). Ongoing discov-
eries of host plants, however, suggest that the number of host-plant families will continue to increase (Stonis et al.
2018).

Urticaceae very rarely serve as host plants for leat-mining Tischeriidae despite being widespread and relatively
abundant in disturbed habitats (A. Monro, pers. obs.). The first ever known Urticaceae-feeding Tischeriidae species
is Paratischeria urticolella (Ghesquiére), from equatorial Africa, feeding on Laportea ovalifolia (Schumach. &
Thonn.) Chew (Ghesquicre 1940; Puplesis & Diskus 2005). Recently, Urticaceae-feeding Tischeriidae were dis-
covered in the Andes of Ecuador and Bolivia and extensively documented by Stonis et al. (2017a). A similar survey
of Urticaceae feeders was recently published by Stonis ef al. (2017b), which highlighted that Nepticulidae records
from Urticaceae host plants have come exclusively from tropical and subtropical zones around the Pacific.

Urticaceae-feeding Tischeriidae belong to the recently described genus Paratischeria Diskus & Stonis (Stonis
et al. 2017a). Although Paratischeria was already recorded from Asia (but feeding on Malvaceae; Xu et al. 2017),
no Urticaceae-feeding trumpet moths had been recorded from the Asian continent or adjacent territories. Only four
of the 57 Urticaceae genera are known to serve as hosts for Tischeriidae: Laportea (Ghesquiere 1940; Puplesis &
Diskus 2005), Phenax (Stonis et al. 2017a), Boehmeria, and Dendrocnide (this study). It is interesting to note that
these genera occur within only two of the seven proposed Urticaceae tribes (Monro ef al., in prep.): Boehmericae
(Phenax, Boehmeria) and Urticeae (Dendrocnide, Laportea). Both of these tribes are associated with disturbed
habitats but are phylogenetically, relatively distantly related to each other (Wu et al. 2013).
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FIGURES 44-52. Bionomics of Paratischeria grossa sp. nov. 44, habitat, 30 km SW Luang Prabang, Laos, elevation ca. 460
m; 45, 46, host plant Dendrocnide sp., possibly D. sinuata (Blume) Chew, sample no. 5335; 47-52, same sample, leaf mines
and larvae
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FIGURES 53-57. Adults of Paratischeria grossa Diskus & Stonis, sp. nov., sample no. 5335 from Dendrocnide sp., possibly
D. sinuata (Blume) Chew. 53, 56, paratype (ZIN); 54, holotype (ZIN); 55, paratype (NRC); 57, paratype (ZIN)
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FIGURES 58-61. Male genitalia of Paratischeria grossa Diskus & Stonis, sp. nov. 58, holotype, ventral view, genitalia slide
no. AD1066 (ZIN); 59, paratype, lateral view, genitalia slide no. AD1065 (NRC); 60, holotype, ventral view, genitalia slide no.
AD1066, focused on anellus (ZIN); 61, same, general view
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FIGURES 62—-69. Male genitalia of Paratischeria grossa Diskus & Stonis, sp. nov., dissected genitalia capsules of paratypes.
6264, tegumen and uncus, genitalia slide no. AD1067 (NRC); 65, socii, genitalia slide no. AD1037 (GNU); 66, 67, details of
genitalia, slide no. AD1067 (NRC); 68, genitalia slide no. AD1037, uncus, tegumen, and dorsal sclerite (GNU); 69, same, val-
vae, anellus, and vinculum (GNU)
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FIGURES 70-73. Female genitalia of Paratischeria grossa Diskus & Stonis, sp. nov., paratype, genitalia slide no. AD1059
(ZIN).

262 - Zootaxa 5040 (2) © 2021 Magnolia Press STONIS ET AL.



Acknowledgements

Authors thank Dr. Andrius Remeikis (NRC, Vilnius, Lithuania) for his generous help with photographic documenta-
tion and measuring of the adults and genitalia of the new species. We also thank Long-Fei Fu (Chinese Academy of
Sciences, Guangxi Institute of Botany, Yanshan, Guilin, China) and Prof. Xiaoya Yu (Qiannan Normal University
for Nationalities) for their help with the plant identifications.

We are grateful to Dr. David Plotkin (University of Florida, USA), Science Editor of Zootaxa, for managing the
editorial process and suggestions. We also thank reviewers Dr. M. Alma Solis (National Museum of Natural His-
tory, Smithsonian Institution, Washington, D.C., USA) and Dr. Svetlana V. Baryshnikova (Zoological Institute of
the Russian Academy of Sciences, St. Petersburg, Russia) for their survey and remarks.

This research was partially funded by a grant (S-MIP-19-30, “DiagnoStics”) from the Research Council of Lith-
uania. This study was also supported by the National Natural Science Foundation of China (41861007, 41971059)
and the Leading Scholars Programme of Ganzhou City.

References

Braun, A.F. (1972) Tischeriidae of America North of Mexico (Microlepidoptera). Memoirs of the American Entomological
Society, 28, 1-148.

Chew, W.-L. (1969) A monograph of Dendrocnide (Urticaceae). The Garden ‘s Bulletin, 25 (1), 1-57.

Christenhusz, M.J.M. & Bing, J.W. (2016) The number of known plants species in the world and its annual increase. Phytotaxa,
261 (3), 201-217.
https://doi.org/10.11646/phytotaxa.261.3.1

Diskus, A. & Stonis, J.R. (2015) Astrotischeria neotropicana sp. nov.—a leaf-miner on Sida, Malvaceae, currently with the
broadest distribution range in the Neotropics (Lepidoptera, Tischeriidae). Zootaxa, 4039 (3), 456—466.
https://doi.org/10.11646/zootaxa.4039.3.5

Finley, D.S. (1999) Patterns of calcium oxalate crystals in young tropical leaves: a possible role as an anti-herbivory defense.
Revista de Biologia Tropical, 47,27-31.
https://doi.org/10.15517/rbt.v47i1-2.18998

Friis, I. (1989) The Urticaceae: a systematic review. /n: Crane, P.R. & Blackmore, S. (Eds.), Evolution, systematics, and fossil
history of the Hamamelidae. Clarendon Press, Oxford, pp. 285-308.

Gal, A., Brumfeld, V., Weiner S., Addadi, L. & Oron, D. (2012) Certain biominerals in leaves function as light scatterers. Ad-
vanced Materials, 24, OP77-OP8&3.
https://doi.org/10.1002/adma.201104548

Ghesquicére, J. (1940) Catalogues raisonnés de la Faune Entomologique du Congo Belge. Lépidoptéres Microlépidopteres (pre-
micre partie). Annalen van het Koninklijk Museum van Belgisch Congo, Series 111, 11, 7 (1), 1-120.

Kobayashi, S., Sato, H., Hirano, N., Yamada, K. & Hirowatari, T. (2016) A review of the Japanese species of the family Tisch-
eriidae (Lepidoptera). ZooKeys, 601, 127-151.
https://doi.org/10.3897/zookeys.601.7782

Puplesis, R. & Diskus, A. (2003) The Nepticuloidea & Tischerioidea (Lepidoptera)—a global review, with strategic regional
revisions. Monograph. Lututé Publishers, Kaunas, 512 pp.

Puplesis, R. & Diskus, A. (2005) Checklist of African Tischeriidae (Insecta: Lepidoptera) with a redescription of the formerly
neglected Tischeria urticicolella from equatorial Africa. Zoological Science, 22 (9), 1051-1055.
https://doi.org/10.2108/zsj.22.1051

Stevens, P.F. (2017) Angiosperm Phylogeny Website. Available from: http://www.mobot.org/MOBOT/research/APweb/ (ac-
cessed 16 June 2021)

Stonis, J.R., Diskus, A., Carvalho Filho, F. & Lewis, O.T. (2018) American Asteraceae-feeding Astrotischeria species with a
highly modified, three-lobed valva in the male genitalia (Lepidoptera, Tischeriidae). Zootaxa, 4469 (1), 1-69.
https://doi.org/10.11646/zootaxa.4469.1.1

Stonis, J.R., Diskus, A. & Mey, W. (2019a) Tischeriidae (Lepidoptera: Tischerioidea). /n: Mey, W. & Kriiger, M. (Eds.), The
Lepidoptera fauna of a crater valley in the Great Escarpment of South Africa: The Asante Sana Project. Esperiana Memoir.
Vol. 8. Esperiana-Verlag, Bad Staffelstein, pp. 85-98. [http://www.esperiana.net/esperiana.html]

Stonis, J.R., Diskus, A., Paulaviciiite, B. & Monro, A.K. (2017a) Urticaceae-feeders from the family Tischeriidae: descriptions
of two new species and new genus Paratischeria gen. nov. Biologija, 63 (1), 1-22.
https://doi.org/10.6001/biologija.v63i1.3470

Stonis, J.R., Diskus, A., Remeikis, A., Katinas, L., Cumbicus Torres, N., Schuster, J. & Puplesyte-Chambers, J. (2019b) Diag-
nostics of new species of Neotropical Tischeriidae (Lepidoptera), with the first record of Coprotriche Walshingham from
South America. Zootaxa, 4691 (1), 1-32.
https://doi.org/10.11646/zootaxa.4691.1.1

URTICACEAE-FEEDING TISCHERIIDAE FROM ASIA Zootaxa 5040 (2) © 2021 Magnolia Press - 263



Stonis, J.R., Diskus, A., Remeikis, A. & Lewis, O.T. (2020a) Exceptional diversity of Tischeriidae (Lepidoptera) from a single
tropical forest site in Belize, Central America. European Journal of Taxonomy, 723, 33-76.
https://doi.org/10.5852/ejt.2020.723.1143

Stonis, J.R., Diskus, A., Remeikis, A. & Monro, A. (2017b) The mystery of the tiny Urticaceae-feeders: documentation of the
first leaf-mining Nepticulidae (Lepidoptera) species from equatorial America associated with Phenax, Boehmeria and Pi-
lea. Biologija, 63 (2), 105-125.
https://doi.org/10.6001/biologija.v63i2.3523

Stonis, J.R., Diskus, A., Remeikis, A. & Navickaité, A. (2014) Study methods of Nepticulidae: micro-mounts of genitalia
structures. /n: Stonis, J.R., Hill, S.R., Diskus, A. & Auskalnis, T. (Eds.), Selected abstracts and papers of the First Baltic
International Conference on Field Entomology and Faunistics. Edukologija Publishers, Vilnius, pp. 32-35.

Stonis, J.R., Diskus, A., Remeikis, A., Solis, M.A. & Katinas, L. (2020b) Exotic-looking Neotropical Tischeriidae (Lepidoptera)
and their host plants. ZooKeys, 970, 117—158.
https://doi.org/10.3897/zookeys.970.54801

Stonis, J.R., Diskus, A., Solis, M.A. & Monro, A K. (2021) Diagnostics of Manitischeria gen. nov., an Old-World genus of leaf-
mining Tischeriidae, composed of new species and species formerly in Tischeria Zeller. Zootaxa, 4964 (2), 251-287.
https://doi.org/10.11646/zootaxa.4964.2.2

Stonis, J.R., Diskus, A. & Vargas, S. (2019¢) Discovery of leaf-mining Tischeriidae (Lepidoptera) in Colombia and their distri-
bution in the Neotropics. Zootaxa, 4638 (2), 219-236.
https://doi.org/10.11646/zootaxa.4638.2.3

Stonis, J.R., Remeikis, A., DiSkus, A., Davis, D.R. & Solis, M.A. (2020c) American Tischeriidae (Lepidoptera) from the collec-
tion of the National Museum of Natural History, Washington D.C. Proceedings of the Entomological Society of Washing-
ton, 122 (2), 482-505.
https://doi.org/10.4289/0013-8797.122.2.482

Stonis, J.R. & Solis, M.A. (2020) Dishkeya gen. nov., a New World endemic genus of leaf-mining Tischeriidae (Lepidoptera),
transferred from Tischeria Zeller. Biologija, 66 (3), 123—135.
https://doi.org/10.6001/biologija.v66i3.4307

Takhtajan, A. (2009) Flowering Plants. Springer, Dordrecht, 281 pp.
https://doi.org/10.1007/978-1-4020-9609-9

Watt, W.M., Morrell, C.K., Smith D.L. & Steer, M.W. (1987) Cystolith Development and Structure in Pilea cadierei (Urtica-
ceae). Annals of Botany, 60 (1), 71-84.
https://doi.org/10.1093/oxfordjournals.aob.a087424

Wilmot-Dear, C.M. & Friis, 1. (2013) The old World species of Boehmeria (Urticaceaea, tribus Boehmerieae). A taxonomic
revision. Blumea, 58 (2), 85-216.
https://doi.org/10.3767/000651913X674116

Wu, Z.-Y., Monro, A.K., Milne, R.1., Wang, H., Yi, T.-S., Liu, J. & Li, D.-Z. (2013) Molecular phylogeny of the nettle family
(Urticaceae) inferred from multiple loci of three genomes and extensive generic sampling. Molecular Phylogenetics and
Evolution, 69 (3), 814-827.
https://doi.org/10.1016/j.ympev.2013.06.022

Wu, Z.-Y., Liu, J., Provan, J., Wang, H. Chen, C.-J., Cadotte, M.W., Luo, Y.-H., Amorim, B.S., Li, D.Z. & Milne, R.I. (2018)
Testing Darwin’s transoceanic dispersal hypothesis for the inland nettle family (Urticaeae). Ecology Letters, 21 (10), 1515—
1529.
https://doi.org/10.1111/ele.13132

Xu, J., Dai, X., Liao, C., Diskus, A. & Stonis, J.R. (2018) Discovery of Ulmaceae-feeding Tischeriidae (Lepidoptera, Tischeri-
oidea), Tischeria ulmella sp. nov., and the first report of the Quercus-feeding T. naraensis Sato in China. Zootaxa, 4399
(3), 361-370.
https://doi.org/10.11646/zootaxa.4399.3.6

Xu, J., Dai, X., Liu, P., Bai, H., Diskus, A. & Stonis, J.R. (2017) First report on Paratischeria from Asia (Lepidoptera: Tischeri-
idae). Zootaxa, 4350 (2), 331-344.
https://doi.org/10.11646/zootaxa.4350.2.8

264 - Zootaxa 5040 (2) © 2021 Magnolia Press STONIS ET AL.



