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Abstract

Four new species of trumpet leaf-miner moths (Tischeriidae) are described from the Neotropics: Coptotriche serjaniphaga 
Remeikis & Stonis, sp. nov., feeding on Serjania Mill. (Sapindaceae), Astrotischeria mystica Diškus & Stonis, sp. nov., 
feeding on Verbesina L. (Asteraceae), A. yungasi Diškus & Stonis, sp. nov., feeding on Oyedaea DC. (Asteraceae), 
and A. parapallens Diškus & Stonis, sp. nov., feeding on Baccharis L. (Asteraceae). Records on Sapindaceae-feeding 
Tischeriidae are very rare and Serjania is a novel host-plant genus for Tischeriidae. It is hypothesized that Serjania, a 
diverse genus in the tropical and subtropical Americas, may be a host for many undiscovered species of specialized 
stenophagous Tischeriidae. The new species are illustrated with photographs of the adults, male and, if available, female 
genitalia, and the leaf mines. We briefly discuss the importance of new species descriptions as a part of biodiversity 
assessment.
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Introduction

Leaf-mining lepidopteran families, including the Tischeriidae, known as trumpet moths or trumpet leaf-miner moths, 
are characterized by a highly specialized, stenophagous lifestyle, i. e. feeding on a limited range of host plants and 
mining the photosynthetic tissues of leaves or other plant organs. They also represent distinct moth families with 
uniquely modified morphological characters. The specialized characters of Tischeriidae were extensively reviewed 
by Braun (1972) and Puplesis & Diškus (2003), as well as analysed and illustrated in many recent publications, 
notably by Diškus & Stonis (2012, 2015), Xu et al. (2017, 2018), Stonis et al. (2017, 2018, 2019a, 2020a, 2020b, 
2020c, 2021), and Stonis & Solis (2020). 

The study of the tischeriid fauna in the Neotropics began in the late nineteenth to early twentieth century with 
descriptions of some new species from the Caribbean, southwestern Mexico and South American countries (a re-
view of geographical distribution and species description was provided by Stonis et al. 2019b). Stonis et al. (2019b) 
also hypothesized that Tischeriidae might represent a significant portion of the Neotropical fauna of leaf-mining 
insects, and in support of this, we continue to discover new species of trumpet moths in the Neotropics. In this study, 
we describe new species of Tischeriidae from the Central Andes in order to have their names and host-plant data 
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available for our on-going molecular analysis of the family and to introduce Serjania Mill. as a novel host-plant 
genus for Tischeriidae. We discuss the importance of new species descriptions and recent developments as a part of 
biodiversity assessment.

Materials 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 (ZIN); some paratype specimens were also deposited at the Nature Research Centre, 
Vilnius, Lithuania (NRC).

Protocols regarding the study of 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 & Diškus (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. 
Figure 16 was photographed using a Lomo MBS10 stereoscopic microscope and a temporarily attached cellular 
telephone Samsung galaxy S7 with a camera.

For molecular analysis, genomic DNA was extracted from hindlegs stored in 96% ethanol, using the geneJet 
genomic DNA purification kit (Thermo Fisher Scientific Baltics) according to the manufacturer’s specifications. 
Sequencing was produced by the BigDye® Terminator v3.1 cycle Sequencing Kit (Applied Biosystems) in Mac-
rogen Inc. (Seoul, South Korea). 

For host-plant identifications we used photographic images of the host plants taken in the field and specialized 
literature about regional floras; herbarium specimens were not collected and therefore not available for identification 
purposes. Type specimen images of identified plants and related plant species were reviewed using JSTOR-global 
Plants (https://plants.jstor.org) and Tropicos.org (http://www.tropicos.org), as well as herbarium sheets deposited 
mainly in the following herbaria: cOL, cUZ, F, K, M, MA, MO, p, QcA, and US (acronyms follow Thiers 2021).

Taxonomic account

Coptotriche serjaniphaga Remeikis & Stonis, sp. nov.
urn:lsid:zoobank.org:act:71EE7F8A-D544-41E7-829E-1D75743783E2
(Figs. 11–18)

Type material. Holotype: ♂, pERÚ, Dept. Apurímac, curahuasi, 13°32ꞌ02ꞌꞌS, 72°42ꞌ59ꞌꞌW, ca. 2700 m, mining 
larva 25.v.2018, leg. Arotaype-Puma (NRC).

Diagnosis. Externally, this new species is similar to the Peruvian C. carmencita Stonis & Diškus described and 
illustrated in Stonis et al. 2019a: figs. 23, 24, 57–62, 115–120). However, C. serjaniphaga sp. nov. is a significantly 
larger moth, 9 mm in wingspan (C. carmencita, 5.6–5.8 mm). Coptotriche serjaniphaga sp. nov. differs in the dark 
golden ochre forewing, thorax, and frontal tuft (C. carmencita is a pale, entirely ochreous yellowish moth). In C. 
serjaniphaga, dark scales form two small, irregular, subapical spots; the tornal spot (Fig. 15) is distinctive (in C. 
carmencita, forewing is irregularly speckled with dark scales which are especially abundant along the tornal margin 
of forewing).

The host-plant genus Serjania Mill. (possibly S. squarrosa Radlk.) is distinctive (see Discussion). Additionally, 
C. serjaniphaga sp. nov. has been discovered in temperate areas of the Peruvian Andes and C. carmencita occurs 
in the subtropical, humid habitats of the Peruvian “selva alta” which seems to be a transitional corridor between the 
montane regions and tropical lowlands, or the Amazonian selva or “selva baja”.

Male (Figs. 14, 15). Forewing length 4.25 mm; wingspan 9.0 mm (n = 1). 
Head. Frons yellowish ochre; palpi golden cream; pecten brownish cream; frontal tuft glossy golden cream, 

laterally golden ochre; collar golden ochre; antenna distinctly longer than one half the length of forewing; flagellum 
pale grey, golden glossy, with relatively short, very fine, inconspicuous sensilla.
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FIGURES 1–6. Bionomics of Astrotischeria mystica Diškus & Stonis, sp. nov. 1–3, host plant Verbesina L. (possibly V. plow-
manii Sagást.) (Asteraceae), Urubamba province, peru, 2180 m; 4–6, leaf mines
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FIGURES 7–10. Bionomics of new Astrotischeria species. 7, 8, leaf mines of A. yungasi Diškus & Stonis, sp. nov.; 9, Oyedaea 
DC., possibly O. boliviana (Lam.) King & Rob. (Asteraceae), a host plant of A. yungasi sp. nov., Bolivia, Nor Yungas Province, 
1660 m; 10, a leaf mine of A. parapallens Diškus & Stonis, sp. nov. on Baccharis sp., possibly B. latifolia (Ruiz & Pav.) Pers. 
(Asteraceae), Ayacucho, Peru, 2510 m
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FIGURES 11–18. Astrotischeria serjaniphaga Remeikis & Stonis, sp. nov. 11–13, leaf mines on Serjania Mill., possibly S. 
squarrosa Radlk. (Sapindaceae), curahuasi, Apurímac Department, central peru, at an elevation of about 2700 m; 14, 15, male 
adult, holotype; 16–18 pupal exuviae (NRC)

thorax. Tegula, thorax, and forewing concolorous, glossy, dark golden ochre, sparsely speckled with dark grey-
brown scales; forewing with two small, irregular, subapical spots; the tornal spot is indistinctive (Fig. 15); fringe 
ochre, with incomplete and inconspicuous fringe line comprised of dark brown scales; forewing underside grey, 
golden glossy, with weak purple iridescence, without spots or androconia. Hindwing pale grey to grey on upper side 
and underside, with weak purple iridescence, without androconia; fringe grey, ochre glossy. Legs pale yellow-ochre, 
dark grey to blackish grey on upper side. Abdomen lost.

Female. Unknown. 
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DNA barcode. We barcoded hind legs of the holotype. The aligned length of the dataset is 674 bp: AA-
cATTATATTTTATTTTTggTATgTgAgcAggTATAgTAggAAcATcATTAAgATTATTAATTcgAg-
cAgAATTAggAAcTgcAggATccTTAATTggAgATgATcAAATTTATAAcAcTATTgTTAcAgcccAT-
gcTTTTATTATAATTTTTTTTATAgTTATgccAATTATAATTggAggATTTggTAATTgATTAg
TTccATTAATATTAggTgccccTgATATAgcATTcccccgTcTTAATAATATAAgATTTTgATTAT-
TAccTccATcTTTATTAcTTTTAATTTccAgAAgAATTgTAgAAAATggAgcAggAAcTggATgAA-
cAgTATAccccccAcTTTcATcAAATATTgcccATAcAggAAgATcAgTAgATcTTgcTATTTTTTcc
cTTcATTTAgcTggAATTTcTTcAATTTTAggAgcTATTAATTTTATTAcTAcAATAATTAATATAc-
gATcAcAAggAATATcATTTgATcAAATAccTTTATTcgTATgAgcAgTTgcAATTAcAAcAgTAT-
TATTATTATTATcTTTAccTgTTTTAgcTggTgcTATTAcAATATTATTAAcAgATcgTAATTTAAA-
cAcATcTTTTTTTgATccTgcTggAggAggAgAcccTATTTTATATcAAcATTTATTTTgATTTTTTggT-
cATc. Sequence is available in genBank under voucher/sample ID OK017167.

Bionomics (Figs. 11–13, 16–18). Host plant is Serjania Mill., possibly S. squarrosa Radlk. (Sapindaceae). Lar-
vae mine leaves in May. The blotch mine (Figs. 11–13) is irregular, white at the beginning, cream, transparent, with 
no or very little frass further along; fully developed mines usually bend (distort) the mined leaf (Fig. 11). Pupation 
inside the leaf mine. Adults fly in June.

Distribution. The species is known from the single locality, curahuasi, Dept. Apurímac, central peru, at an 
elevation of about 2700 m.

Etymology. The species is named after the host-plant genus Serjania, Sapindaceae, a novel host-plant taxon for 
the Tischeriidae, combined with the Ancient greek phago (eater, feeder).

Remarks. Unpublished molecular data of mtDNA cOI sequences provide strong support for this new species. 
In our unpublished molecular analysis of Tischeriidae, C. serjaniphaga sp. nov. always appeared as a very distinct, 
separate clade, close but not fully matching with Coptotriche. A phylogenetic tree will be published separately with 
a molecular analysis of Tischeriidae (Stonis et al. in prep.).

Astrotischeria mystica Diškus & Stonis, sp. nov.
urn:lsid:zoobank.org:act:0F29E8C8-94B3-4B06-8C9E-30FF3FA36AB3
(Figs. 1–6, 19–22, 30–34, 49, 50)

Type material. Holotype: ♂, peru, Urubamba province, near Machu picchu, 13°9’48”S, 72°32’12”W, elevation 
ca. 2180 m, from feeding larvae 19.x.2008, ex pupa xi.2008, field card no. 4944, leg. A. Diškus, genitalia slide 
no. AD1050 (ZIN). paratypes 4 ♂, 2 ♀, same label data as holotype, genitalia slide nos. AD1048♂, AD1049♀, 
AD1051♀ (ZIN); 1 ♂, same label data, genitalia slide no. AD1047♂ (from adult in pupal exuvia) (NRc).

Diagnosis. Only the male genitalia provide reliable diagnostics: the combination of a unique-shaped uncus 
(see Figs. 30, 32), and abruptly bent dorsal lobe of the valva (Fig. 30) with distal spine-like process (Fig. 34) distin-
guishes A. mystica sp. nov. from all other Astrotischeria species.

Male (Figs. 19–21). Forewing length 4.1–4.5 mm; wingspan 9.0–9.8 mm (n = 5). 
Head. Frons, palpi, and pectens pale ochre yellow to bright ochre, occasionally ochreous cream; frontal tuft and 

collar comprised of brownish grey, pale-tipped lamellar scales; antenna slightly longer than one half the length of 
forewing; flagellum dark brown, annulated with ochre cream; sensilla relatively short, very fine, inconspicuous.

thorax. Tegula and thorax densely covered with grey-brown, ochre-tipped scales or entirely dark grey-brown. 
Forewing densely speckled with grey-brown and dark grey-brown scales and small, irregular spots of bright yel-
lowish ochre scales; fringe dark grey, apically brown-ochre; fringe line absent or incomplete, comprised of dark 
brown or black-brown scales; forewing underside dark grey-brown, without spots or androconia. Hindwing dark 
brown to grey-brown on upper side and underside, without androconia; fringe brown to grey. Legs grey-brown to 
dark grey-brown.

Abdomen. Brownish grey on upper side and underside, ochre glossy distally on underside; anal tufts dorsal, 
long, dark grey; genital plates brownish grey. genitalia (Figs. 30–34) with capsule 420–455 µm long (or 585 µm 
long if measured from valval tips to vinculum), 260 µm wide. Uncus (Figs. 30, 32) comprised of two sets of short 
but wide lobes. Valva (Figs. 30, 31) about 420 µm long (excluding the basal process); dorsal lobe wide and with 
spine-like processes distally (see Fig. 34). Anellus only slightly thickened, mostly membranous, inconspicuous. 
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Vinculum rounded (Figs. 30, 31). phallus 360 µm long, deeply bifurcated, symmetrical, with a large spine on each 
apical lobe (Figs. 30, 33).

FIGURES 19–24. Adults of new Astrotischeria species. 19–22, Astrotischeria mystica Diškus & Stonis, sp. nov.; 23, 24, Astro-
tischeria yungasi Diškus & Stonis, sp. nov. (ZIN)
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Female (Fig. 22). Forewing length 4.5 mm; wingspan 9.9 mm (n = 2). 
Head. Similar to male. Antenna bright yellow-ochre in basal 1/5.
thorax. Forewing grey-brown with two very large and two-four small, bright ochre-yellow spots; fringe widely 

yellow-ochre apically, grey-brown on tornus. Legs metallic glossy, brownish grey to dark brown with some yellow-
ish ochre scales.

Abdomen. genitalia (Figs. 49, 50) about 2210 µm long. Ovipositor lobes small, rounded, clothed with short, 
modified setae (‘peg setae’); area between ovipositor lobes relatively wide, with tiny papillae and some short setae. 
Second pair of lobes, lateral and anterior to the ovipositor lobes, twice smaller than ovipositor lobes, but bearing 
very long lamellar but slender setae. Anterior and posterior apophyses almost equal in length; prela comprised of 
three pairs of unique projections (Fig. 49). Corpus bursae very long and slender, without pectinations or signum. 
Accessory sac small, rounded. Ductus spermathecae very slender, with about 4 large coils and indistinctive, plate-
like vesicle.

Bionomics. Host plant is Verbesina L., possibly V. plowmanii Sagást. (Asteraceae) (Figs. 1–3). Larvae mine 
leaves and produce blotch-like leaf mines (Figs. 4–6). Pupation in a circular nidus inside the leaf mine (Fig. 5). 
Adults occur in November. Otherwise, the biology is unknown.

Distribution. The species is known from the single locality in Urubamba province (near Machu picchu), peru, 
at an elevation of about 2180 m.

Etymology. The species name is derived from the Ancient greek mysticus (mysterious), for the unusual dorsal 
lobe of the valva in the male genitalia.

Astrotischeria yungasi Diškus & Stonis, sp. nov.
urn:lsid:zoobank.org:act:5B1F462D-AB48-4D8B-A874-AB6E517825DF
(Figs. 7–9, 23, 24, 35–40, 47, 48)

Type material. Holotype: ♂, BOLIVIA: Nor Yungas province, coroico, 16°12’25”S, 67°43’53”W, elevation ca. 
1660 m, from feeding larva 15.vi.2018, field card no. 5268, leg. A. Diškus, J. R. Stonis, slide no. AD1070 (from 
adult in pupal exuvia) (ZIN). paratypes: 1 ♂, 2 ♀, same label data as holotype, genitalia slides nos. AD1034♂ (from 
adult in pupal exuvia), AD1068♀ (ZIN); 1 ♂, same label data, genitalia slide no. AD1069♂ (from adult in pupal 
exuvia) (NRC).

Diagnosis. Externally, this new species can be confused with other speckled Astrotischeria species, including 
A. mystica sp. nov. and A. parapallens sp. nov. (both described herein), but A. yungasi sp. nov. is slightly darker 
and smaller, 7.2–7.6 mm in wingspan. In the male genitalia, A. yungasi is the most similar to A. dondavisi Stonis & 
Diškus (see Stonis et al. 2019a) and A. truncata Diškus & Stonis (see Stonis et al. 2018). From the latter, yungasi 
differs in the absence of a short, truncated basal lobe of the valva, long vinculum, and the wide uncus. From A. don-
davisi, A. truncata differs in the long vinculum, large dorsal lobes of the valva, large lobes of the uncus, and slender 
base of the phallus. In the female genitalia, character validity would be speculative because many Astrotischeria 
females are unknown and are undiscovered. Also see Remarks.

Male (see Remarks). Genitalia (Figs. 35–40) with capsule 540–580 µm long, 210–225 µm wide. Uncus (Figs. 
35, 36) comprised of four lobes: two wide dorsal and two slender and slightly shorter ventro-lateral lobes. Valva 
(Figs. 35, 37, 39) about 305 µm long (excluding the basal process); two dorsal lobes greatly developed (see Fig. 39); 
basal process of valva long (Fig. 39). Anellus indistinctive, mostly membranous, with 2–3 setae laterally (Fig. 40). 
Vinculum long, distally rounded. phallus about 610 µm long, distally with two long and slender lobes (Fig. 38).

Female (Figs. 23, 24). Forewing length 3.3–3.5 mm; wingspan 7.2–7.6 mm (n = 2). 
Head. Frons, palpi, and pectens pale yellow-ochre; frontal tuft comprised of distinctly wide, very glossy scales 

with some purple iridescence; frontal tuft metallic grey medially, dark golden yellow laterally and distally; collar 
pale ochre, inconspicuous; antenna slightly longer than one half the length of forewing; flagellum grey to blackish 
grey, sometimes indistinctly annulated with grey-cream.

thorax. Tegula dark grey with purple iridescence, distally pale ochre; thorax pale ochre to bright ochre, some-
times grey medially. Forewing densely speckled with blackish grey or dark brown scales with some purple irides-
cence; three large oblique spots comprised of bright, very intense, yellow-ochre scales; fringe blackish grey; fringe 
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line comprised of blackish brown scales; forewing underside dark grey-brown to blackish grey, without spots or 
androconia. Hindwing dark grey on upper side and underside, without androconia; fringe grey. Legs glossy grey, 
forelegs black-grey on upper side.

Abdomen. Very glossy, with some purple iridescence, metallic grey on upper side and underside, distally with 
pale ochre cream gloss on underside; genital segments grey. Genitalia (Figs. 47, 48) about 1250 µm long. Oviposi-
tor lobes small, oval, clothed with short, modified setae (‘peg setae’); area between ovipositor lobes relatively wide, 
with tiny papillae and some short setae. Second pair of lobes, lateral and anterior to the ovipositor lobes, very small, 
bearing a few very long slender setae, without stout, modified ‘peg setae’. posterior and anterior apophyses almost 
equal in length; prela comprised of three pairs of unique, rod-like projections. Corpus bursae long and narrow, 
distally oval-shaped (Fig. 47), without pectinations or signum. Accessory sac inconspicuous, oval-shaped; ductus 
spermathecae very slender with 3 or 4 very large coils.

Bionomics (Figs. 7–9). Host plant is Oyedaea DC. (Asteraceae), most likely the species O. boliviana Britton, 
which grows in this region of Bolivia (Fig. 9). Larvae mine leaves in June. The blotch mine (Figs. 7, 8) is very long, 
developed along the leaf margin; at the final stage the mine bends (distorts) the leaf (Figs. 7, 8). Pupation inside the 
leaf mine. Adults occur in late June–July. Otherwise, biology is unknown.

Distribution. The species is known from the single locality in Bolivia (Nor Yungas Province: Coroico) at an 
elevation of about 1660 m.

Etymology. The species is named after the Nor Yungas Province where it was discovered.
Remarks. The external species description is based exclusively on female adults since all three available males 

are known from pupal exuviae (no pinned male adults are preserved).
Our unpublished molecular study shows A. yungasi sp. nov., A. dondavisi Stonis & Diškus and A. truncata 

Diškus & Stonis as three separate species; a phylogenetic tree will be published separately with a molecular analysis 
of Tischeriidae (Stonis et al. in prep.).

Astrotischeria parapallens Diškus & Stonis, sp. nov.
urn:lsid:zoobank.org:act:3AE6711C-34C4-404D-BEFD-F29C9C048B02
(Figs. 10, 25–29, 41–46, 51, 52)

Type material. Holotype: ♂, pERU: Huamanga province, 9 km East of Ayacucho (Muyurina), 13°6’52”S, 
74°11’47”W, elevation ca. 2510 m, mining larva on Baccharis sp. (Asteraceae), 29.x.2008, ex pupa xi.2008, field 
card no. 4957, leg. A. Diškus, genitalia slide no. AD1045 (ZIN). paratypes: 7 ♂, 4 ♀, same label data as holotype, 
genitalia slide nos. AD1046♂, AD1052♂, AD864♀ (forewing venation), AD973♀, AD1042♀ (ZIN); 1 ♂, 1 ♀, 
same label data (NRC).

Diagnosis. Externally, this new species can be confused with some other speckled Astrotischeria species, in-
cluding A. mystica sp. nov. described above. In the male genitalia, this species is the most similar to and probably 
closely related to A. pallens Puplesis & Diškus from Neuquén, Argentina (described and illustrated in Puplesis & 
Diškus 2003: figs. 263–265). However, A. parapallens Diškus & Stonis, sp. nov. differs from A. pallens in the 
distally wide and dentate dorsal lobe of the valva (see Fig. 42), large apical lobes of the phallus (Figs. 44–46), very 
large soccii, and the significantly longer and slender uncus. Additionally, A. parapallens sp. nov. also differs from 
A. pallens in the dark forewing (the forewing of A. pallens is very pale, almost cream).

Male (Figs. 25–27). Forewing length 3.9–4.0 mm; wingspan 8.4–8.6 mm (n = 9). 
Head. Frons and palpi ochreous cream; pecten greyish cream; frontal tuft comprised of lamellar scales, brown-

ish grey with some purple iridescence, sometimes with ochre-tipped scales; collar comprised of lamellar scales, 
glossy, pale brown-grey; antenna slightly longer than half the length of forewing; flagellum grey-brown on upper 
side and underside, sensilla relatively short, inconspicuous.

thorax. Tegula and thorax grey-brown. Forewing densely speckled with grey-brown (sometimes black-brown) 
scales and small, irregular spots of ochre cream scales; occasionally spots large and comprised of pale ochre yel-
low scales (Fig. 27); fringe brownish grey to dark grey-brown, without fringe line; forewing underside grey-brown, 
without spots or androconia. Hindwing brownish grey to grey-brown on upper side and underside, without andro-
conia; fringe brownish grey with some purple iridescence. Legs glossy grey-brown to pale grey, with some purple 
iridescence.
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FIGURES 25–29. Adults of Astrotischeria parapallens Diškus & Stonis, sp. nov. (ZIN)



STONIS Et AL.310  ·  Zootaxa 5047 (3) © 2021 Magnolia Press

FIGURES 30–34. Male genitalia of Astrotischeria mystica Diškus & Stonis, sp. nov. 30, capsule with phallus inside, holotype, 
genitalia slide no. AD1050; 31, lateral view of valva and vinculum, paratype, genitalia slide no. AD1047; 32, uncus, paratype, 
genitalia slide no. AD1047; 33, phallus, paratype, genitalia slide AD1047; 34, spine-like processes on dorsal lobes of valvae, 
holotype, genitalia slide no. 1050 (ZIN)
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FIGURES 35–40. Male genitalia of Astrotischeria yungasi Diškus & Stonis, sp. nov. 35, capsule with phallus removed, holo-
type, genitalia slide no. AD1070; 36, uncus, paratype, genitalia slide no. AD1034; 37, valvae and vinculum, paratype, genitalia 
slide no. AD1034; 38, phallus, holotype, genitalia slide AD1070; 39, 40, details of capsule, paratype, genitalia slide no. 1034 
(ZIN)
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FIGURES 41–46. Male genitalia of Astrotischeria parapallens Diškus & Stonis, sp. nov. 41, capsule with phallus removed, 
holotype, genitalia slide no. AD1045; 42, dorsal lobes of valvae, paratype, genitalia slide no. AD1052; 43, basally connected 
valvae and vinculum, paratype, genitalia slide no. AD1052; 44, apex of phallus, paratype, genitalia slide AD1052; 45, general 
view of phallus, paratype, genitalia slide no. 1046; 46, same, holotype, genitalia slide no. AD1045 (ZIN)
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FIGURES 47–52. Female genitalia of new Astrotischeria species. 47, 48, A. yungasi Diškus & Stonis, sp. nov., paratype, geni-
talia slide no. AD1068; 49, 50, A. mystica Diškus & Stonis, sp. nov., paratype, genitalia slide no. AD1051; 51, 52, A. parapal-
lens Diškus & Stonis, sp. nov., paratype, genitalia slide no. AD1042 (ZIN)
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FIGURES 53–60. Leaf mines and adults. 53–55, leaf mines of Coptotriche sp. discovered on the eastern slopes of the Peruvian 
Andes; 56, 57, novel host plant, Serjania sp., possibly S. grandis Seem. (Sapindaceae); 58, habitat where the leaf mines were 
found on the eastern slopes of the Peruvian Andes (Huacapistana, NW of Carpapata, 2900 m); 59, 60, male holotype of C. car-
mencita Stonis & Diškus, a recently described species (Stonis et al. 2019a) discovered in the Peruvian “selva alta” (Ecological 
park Fundo San José, La Merced, Junín Region, peru, 840–900 m)
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Abdomen. grey-brown to dark grey-brown on upper side, glossy brownish grey on underside; anal tufts dorsal, 
long, dark grey; genital plates brownish grey. genitalia (Figs. 41–46) with capsule 595 µm long, 300 µm wide. 
Uncus (Fig. 41) comprised of two very large lobes. Valva (Figs. 41–43) about 335 µm long (excluding the basal 
process); dorsal lobe wide and dentate distally (see Fig. 42). Anellus only slightly thickened, mostly membranous, 
with 2–3 small setae laterally. Vinculum rounded (Fig. 41) or triangular distally (Fig. 43). phallus 380–405 µm long, 
deeply bifurcated, symmetrical, with a spine on each apical lobe (Figs. 44–46).

Female (Figs. 28, 29). Forewing length 3.5–4.3 mm; wingspan 7.6–9.3 mm (n = 5). 
Head. Similar to male.
thorax. Tegula grey-brown, distally ochre-yellow or entirely grey-brown. Thorax ochre-yellow to pale grey-

brown. Forewing grey-brown with three or four very large, ochre-yellow spots.
Abdomen. genitalia (Figs. 51, 52) about 1580 µm long. Ovipositor lobes unusually large, rounded, clothed with 

short, modified setae or ‘peg setae’; area between ovipositor lobes wide, with tiny papillae and some short setae. 
Second pair of lobes, lateral and anterior to the ovipositor lobes, much three times smaller than ovipositor lobes, 
but bearing very long lamellar but slender setae. Anterior and posterior apophyses almost equal in length; prela 
comprised of three pairs of unique projections (Fig. 52). Corpus bursae long and very slender, without pectinations 
or signum. Accessory sac indistinctive. Ductus spermathecae very slender, with about 4 large coils and indistinctive 
vesicle.

Bionomics (Fig. 10). Host plant: Baccharis L., possibly B. latifolia (Ruiz & Pav.) Pers. (Asteraceae). Larvae 
mine leaves in late October. The blotch mine (Fig. 10) is irregular, elongated, usually pale brownish, with little or 
no frass. Pupation inside the leaf mine. Adults occur in November.

Distribution. This species is known from the single locality in Peru (Ayacucho), at an elevation of about 2500 
m, but the host plants have a much broader distribution.

Etymology. The species is named after Astrotischeria pallens Puplesis & Diškus from Argentina, in reference 
to the similar male genitalia.

Discussion

Documenting biological diversity. The ultimate task of biological systematics or taxonomy is to document and 
understand the extent and significance of biological diversity (Vane-Wright 1992, 1996). Description of new taxa 
is among the most critical of tasks in biodiversity studies. It has been particularly relevant recently because of 
complete destruction or severe fragmentation of habitats, unprecedented use of natural resources, heavy industrial 
pollution, and environmental threats due to climate change. Biodiversity of the planet, particularly of tropical and 
subtropical regions, is declining rapidly (see Hallmann et al. 2017; Leather 2018; Sánchez-Bayo & Wyckhuys 2019; 
Zattara & Aizen 2021) and, in many cases, transitioning to irreversible changes (Puplesis 2002; Bellard et al. 2012; 
Morton & Hill 2014).

Efforts to study global biodiversity appears to be growing (Zhang 2008, 2011; Cutko 2009; La Salle et al. 2009; 
Pereira et al. 2010), but the task of global biodiversity assessment is far too immense considering the faster rate 
of habitat destruction in comparison to the much slower speed of biodiversity inventory research (Schmeller et al. 
2017). 

Not so long ago, leaf-mining moths from various lepidopteran families, were largely neglected in the tropical, 
and even some boreal, regions. However, taxonomic inventories of these tiny insects can provide knowledge about 
global biota and are essential as tools for prompt measures in the preservation of biodiversity (Dobrynina et al. 
2021). For example, recently the Catalogue of Lepidoptera of Russia (Sinev 2019) revealed species composition of 
this geographically immense country, outlined geographical distribution of individual species, and determined least 
studied areas. With respect to the lepidopteran fauna, this work will serve as a very powerful impetus for further 
taxonomic and targeted faunistic research (Dobrynina et al. 2021). 

With the development of new technologies and the need to complete biodiversity inventories faster, integration 
of DNA COI barcoding or other molecular methods into ongoing taxonomic inventories has been propagated (no-
tably Janzen et al. 2009; Miller 2015; Miller et al. 2016; Aagaard et al. 2017). However, during the last few years, 
some very controversial attempts rejecting the usual standards for species description have been undertaken to speed 
species descriptions. Notably, the recent publication “Minimalist revision and description of 403 new species in 11 
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subfamilies of Costa Rican braconid parasitoid wasps” (Sharkey et al. 2021) violates the basic rules of taxonomy 
(Meier et al. 2021). 

Here, we disagree with the methods and approach by Sharkey et al. (2021), and adhere to the traditional stan-
dards for species descriptions. Following Ahrens et al. (2021), we advocate for “an integrated framework where new 
evidence is compatible with existing knowledge, and where competing hypotheses can be tested against each other 
in a framework of established, widely accepted and clearly specified scientific rules” (Ahrens et al. 2021).

Sapindaceae as a host-plant family of Tischeriidae. Sapindaceae, or the soapberry family, with about 138–
144 genera and 1858–1930 plant species globally, has a worldwide distribution. This family is well-known from the 
tropics and subtropics, and has many representatives in temperate regions (Acevedo-Rodríguez et al. 2011; Stevens 
2017). Although there are many lepidopterans that feed on Sapindaceae (Robinson et al. 2010), so far there have 
been surprisingly few, only two, records of leaf-mining Tischeriidae feeding on this diverse plant family. 

The first record of Sapindaceae-feeding Tischeriidae from Central America was the result of long-term field-
work by Owen T. Lewis (University of Oxford, UK) in Las cuevas, Belize, 1997–1998. During this fieldwork, one 
species was reared from Cardiospermum grandiflorum Sw., Sapindaceae (Stonis et al. 2020a). Larvae of this tisch-
eriid species, Coptotriche singularis Stonis & Diškus, are leaf miners, creating a rather typical blotch-type mine 
with a bent leaf margin, however, morphology of the male genitalia is unusual (Stonis & Diškus 2008) and it seems 
that taxonomic transfer of C. singularis to another genus of Tischeriidae would be more logical and better supported 
(Stonis et al. in prep.). 

The second published record of Sapindaceae-feeding Tischeriidae was the discovery of a northern Argentinian 
trumpet moth with doubtful taxonomic position, Paratischeria suprafasciata Diškus & Stonis (Stonis et al. 2020b), 
that feeds on Allophylus edulis (A. St.-Hil., A. Juss. & Cambess.) Hieron. ex Niederl. Allophylus edulis, with the 
indigenous names of “cocú” or “chal chal”, is a South American shrub or little tree with red, edible fruits (Ferrucci 
2004). The Sapindaceae family is economically important because it comprises several genera of trees and shrubs 
that produce edible fruits, and some genera, mainly lianas, are well known for their medicinal and flavoring proper-
ties. Toxic milky sap (saponins) of some lianas were traditionally used in tropical America as a source of poison for 
arrows used in hunting and fishing (“barbasco”) (Acevedo-Rodríguez 1990; Beck 1990).

A novel host-plant genus, Serjania. Many sapindaceous lianas belong to the genus Serjania Mill. It is the 
largest genus in Sapindaceae and is comprised mostly of lianas or vines that produce milky sap and have bi- or 
triternately compound leaves accompanied by small stipules (for further characteristics see Weckerle & Rutishauser 
2005 and Acevedo-Rodriguez et al 2017). This genus is exclusively American in distribution, known from southern 
North America and the Caribbean to the southern part of South America, with important centres of taxonomic diver-
sity in the highlands of Brazil and savannas of Mexico (Acevedo-Rodriguez 2018). The genus comprises about 215 
(Porter & Sytsma 2019) to 230 species occurring in tropical and subtropical habitats (Acevedo-Rodriguez 2018). 
They are known to be common in the forest canopy, in savannas, and disturbed open areas (gentry 1991; Acevedo-
Rodriguez 2018). 

During our fieldwork in Peru, as part of the project “Rapid assessment of biodiversity plots of critical value 
in the provinces Chanchamayo and Satipo, Peru”, we observed Serjania plants to be very common in many of the 
Andean areas we visited. Serjania plants are very well represented in the Andes of South America, growing mainly 
below 1500 m, but some species occur up to 3000–3500 m. The genus is distributed in the Andes of Ecuador, Peru, 
and Bolivia, and Colombia (Obando 2015), and can grow in forest habitats that are adapted to dry conditions or 
savannas, and of high solar radiation (Dias et al. 2019; Schnitzer & van der Heijden 2019).

We had already discovered larvae of new pygmy moths (Nepticulidae) feeding on Serjania at an altitude of 
about 1200 m, and it was noteworthy that this new Nepticulidae species had a very strong morphological resem-
blance to a Rosaceae-feeding Stigmella from the Palaeartic region. Therefore, due to the historical paucity of host-
plant feeding records of leaf-mining moths on Sapindaceae, it was exciting to discover that Serjania is a host plant 
for the Tischeriidae as well. 

On Serjania, we discovered a Tischeriidae species from curahuasi, Apurímac Department, central peru, at an 
elevation of about 2700 m. In our unpublished, preliminary molecular analysis of Tischeriidae, this species, Copto-
triche serjaniphaga Remeikis & Stonis, sp. nov. (described above), always groups close to Coptotriche species, but 
as a well-separated clade from many other species of this genus (Stonis et al. in prep.).

Additionally, on the eastern slopes of the Andes, Huacapistana, NW of Carpapata (Fig. 58), at elevation of about 
2900 m, we discovered numerous Coptotriche leaf mines (Figs. 53–55) on Serjania, possibly S. grandis Seem. 
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(Figs. 56, 57). Adults failed to emerge from the leaf mines, therefore the species was left unidentified and unde-
scribed. However, at lower elevations in the same major canyon at the Peruvian “selva alta” (Ecological Park Fundo 
San José, La Merced, Junín Region) at an altitude of 840–900 m, C. carmencita Stonis & Diškus (Figs. 59, 60) was 
attracted to a light trap, and subsequently described with the biology unknown (Stonis et al. 2019a). Serjania plants 
were also common at the collecting site of C. carmencita. Therefore, it is possible that a host plant of C. carmencita 
is Serjania sp. It is also possible that the leaf mines photographed at a close distance from the collecting site of C. 
carmencita, but at an altitude of 2900 m (Figs 53–55), may belong to C. carmencita.

By introducing a novel host plant genus for Tischeriidae, we conclude that Serjania is potentially a very impor-
tant host plant for the Neotropical Tischeriidae. Our previous experience and observations of leaf mines on Serjania 
suggest that because of the sparse sampling, what we are seeing in the Neotropics is just the tip of the iceberg, and 
further search of leaf miners on Serjania has great potential, both as regards to a great taxonomic diversity and phy-
logenetic position of Serjania-feeding taxa. As a testament to our prediction, during the preparation of this paper 
and subsequent identification of some host plants, we found that there is at least another undescribed Tischeriidae 
species, similar to the Belizian C. singularis, which feeds either on Serjania Mill. or the closely related Paullinia L. 
(Sapindaceae) in Honduras.
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