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We describe a new genus, Dishkeya Stonis, gen. nov., and a new 
species, Dishkeya gothica Diškus  &  Stonis, sp.  nov., discovered 
feeding on Gouania lupuloides (L.) Urb., Rhamnaceae. We dis-
cuss the diagnostics of Tischeria Zeller and Dishkeya gen. nov.; 
the latter is characterized by the absence of a juxta, the presence 
of a pseudognathos, and well-developed carinae of the phallus in 
the male genitalia. We newly combine Tischeria bifurcata Braun 
and Tischeria gouaniae Stonis & Diškus with Dishkeya and des-
ignate the latter species as the type species of the new genus. All 
species treated in the paper are illustrated with drawings or pho-
tographs of the male genitalia.
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INTRODUCTION

Tischeriidae, or trumpet moths, represent an al-
most cosmopolitan family of the so-called Micro-
lepidoptera (Insecta: Lepidoptera). In comparison 
to many other families of moths, Tischeriidae is 
a relatively small family. At present only about 150 
Tischeriidae species have been described world-
wide, excluding Australia and New Zealand. How-
ever, many new species still await discovery and 
taxonomic description, particularly for the areas 
of South East Asia and tropical America that are 
poorly surveyed. The larvae of trumpet moths are 
obligatory leaf miners of plants, i.e. they live (even 
pupate) and feed inside of plant tissues. Adults 
possess numerous peculiar morphological char-
acters, including long antennal sensillae tricho-

dea on the  male antenna, a  modified phallus in 
the  male genitalia, or ovipositor lobes covered 
with thickened peg-like setae along with unique 
rod-like or plate-like projections known as prela 
in the female genitalia. For detailed morphologi-
cal and biological characterization of this lepidop-
teran group, see Braun, 1972; Puplesis, Diškus, 
2003; Stonis et al., 2018.

Before this study, the  family Tischeridae was 
comprised of four genera: Tischeria Zeller, 1839, 
Coptotriche Walsingham, 1890 (restored to ge-
neric status by Puplesis, Diškus, 2003), Astrotis-
cheria Puplesis & Diškus, 2003, and Paratischeria 
Diškus  &  Stonis, 2017. A  diagnostic scheme for 
generic differentiation was provided by Xu et al. 
(2017). Some diagnoses of Tischeria, Coptotriche, 
and Astrotischeria can be also found in Puple-
sis & Diškus (2003) and a diagnosis of Paratisch-
eria was provided by Stonis et al. (2017).
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In this paper, we discuss the  diagnostics 
of Tischeria Zeller. Based on the  absence of 
the  juxta, the  presence of a  pseudognathos, 
and well-developed carinae of the  phallus 
in the  male genitalia, we exclude the  Nearc-
tic Tischeria bifurcata Braun and Neotropical 
T. gouaniae Stonis & Diškus from Tischeria, and 
describe a new genus, Dishkeya Stonis, gen. nov. 
We also illustrate genital structures of the male 
genitalia of D.  bifurcata (Braun), comb.  nov., 
and D. gouaniae (Stonis & Diškus), comb. nov., 
and describe one new species, D.  gothica Sto-
nis & Diškus, sp. nov.

MATERIALS AND METHODS

The documentation of taxa and description of 
the new species are based on the material de-
posited in the collections of the Natural History 
Museum, London, U.K. (NHMUK) and the Zo-
ological Museum of the University of Copenha-
gen, Copenhagen, Denmark (ZMUC).

The following protocols for Tischeriidae 
have been previously outlined: collecting by 
Stonis  et  al. (2018), species identification and 
description by Puplesis, Diškus (2003), and 
for techniques of specimen dissection by Sto-
nis  et  al. (2014). Permanent preparations on 
microscope slides were photographed and 
studied with a Leica DM2500 microscope and 
Leica DFC420 digital camera.

DIAGNOSIS OF TISCHERIA ZELLER 
BASED ON MORPHOLOGY OF MALE 
GENITALIA

Diagnosis. Within Tischeriidae, Tischeria rep-
resents one of the  most distinctive phyloge-
netic lineages at the generic rank, with females 
possessing an antrum in the  female genitalia. 
In the  male genitalia, the  genus is character-
ized by:

1)  a  distinctly long uncus with two large 
lateral lobes (shared with Coptotriche Walsin-
gham and the  majority of Paratischeria 
Diškus  &  Stonis, but not with Astrotischeria 
Puplesis & Diškus, except for a few aberrant As-
trotischeria species);

2)  distinctive socii, membranous, paired, 
covered with tiny spines (shared with all other 
genera, except for some non-Tischeria species 
discussed below);

3) a spineless diaphragm (except Tischeria si-
chotensis Ermolaev) (shared with Astrotischeria 
and Paratischeria, but spined in Coptotriche);

4) an absent gnathos (shared with Astrotis-
cheria, Paratischeria, and some non-Tischeria 
species with a pseudognathos, discussed below, 
and some unpublished species by Stonis et al., 
in prep.);

5) a slender and simply shaped valva (shared 
with the majority of Paratischeria; but not with 
Coptotriche, few Paratischeria, and some non-
Tischeria species, discussed separately (Stonis, 
Diškus, submitted);

6)  an absent anellus (not shared with As-
trotischeria, Paratischeria, and most of Cop-
totriche);

7) an absent transtilla (shared with some As-
trotischeria and Paratischeria but not with Cop-
totriche);

8)  a  ventral lobe of the  vinculum large or 
moderately large, usually triangular (shared 
with some Coptotriche, Astrotischeria, and Pa-
ratischeria, but not with the majority of Astro-
tischeria and Paratischeria;

9)  a  phallus large or moderately large, bi-
fid in apical half, and rounded basally (shared 
with some Astrotischeria and Paratischeria, but 
not with Coptotriche and the  majority of As-
trotischeria, Paratischeria, some non-Tischeria 
species discussed separately (Stonis, Diškus, 
submitted);

10) spines of the phallus absent (shared with 
some Astrotischeria and Paratischeria, but not 
with Coptotriche and a  few Astrotischeria and 
Paratischeria);

11)  carinae of the  phallus absent (shared 
with Coptotriche and almost all Astrotischeria, 
and Paratischeria; but not with some non-
Tischeria species, discussed below).

However, among the  characters which di-
agnose the genus, one character is particularly 
striking and diagnostically important; it is not 
shared with any other genus, and supports 
the monophyly of Tischeria:
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(12) the presence of the juxta, which is al-
ways well-sclerotized, greatly elaborated, and 
horn-like. The juxta varies at the species level 
and is the most important and useful charac-
ter for species differentiation in Tischeria.

Taxa contradicting the  diagnostic concept 
of Tischeria. Characteristics of some species, 
previously included in Tischeria, do not fit the di-
agnosis of the genus. It also applies to some spe-
cies previously listed in a review of the American 
Tischeria by Stonis, Diškus (2007), specifically 
Tischeria bifurcata Braun, 1915, and T. gouaniae 
Stonis  &  Diškus, 2007. These two species have 
no juxta (which is the  major diagnostic char-
acter of Tischeria), socci are greatly modified, 
and the phallus possesses carinae, which are not 
usual for Tischeria (Note: Old World species in 
contradiction to the  diagnosis of Tischeria are 
discussed separately by Stonis, Diškus, ms. sub-
mitted). By keeping such species in Tischeria, we 
would allow the  genus to be paraphyletic and 
make generic diagnostics of Tischeriidae com-
plicated and inconvenient for users. Therefore, 
we exclude T.  bifurcata and T.  gouaniae from 
Tischeria and erect a  new genus for these spe-
cies. The new genus is characterized by unique, 
derived characters (hypothesized apomorphies). 
The concept of the new genus is also supported 
by our discovery of a third distinctive, new spe-
cies possessing exactly the same derived charac-
ters as other species of Dishkeya, gen. nov., T. bi-
furcata and T. gouaniae.

DESCRIPTION OF A NEW GENUS, WITH 
A REVIEW OF INCLUDED SPECIES

Dishkeya Stonis, gen. nov.
http://zoobank.org/D22BCAB9-8A77-4950-

B723-164006F15969
Type species. Dishkeya gouaniae (Stonis & 

Diškus, 2007).
Diagnosis. External characters or characters 

of wing venation are not informative or insuf-
ficient for generic differentiation in most cases 
of Tischeriidae, including this new genus. In 
the male genitalia, the presence of a unique pseu-
dognathos, which is derived from socii, greatly 
developed lateral processes of phallus, and pres-

ence of carinae of the phallus distinguish the new 
genus from all other genera of Tischeriidae. 
Dishkeya also differs from Tischeria, the  most 
similar genus, in the absence of the juxta (Fig. 1). 
The  linear leaf mines of Dishkeya also make it 
distinctive because the majority of Tischeriidae 
produce blotch-like leaf mines. However, leaf 
mines of only two species of the new genus are 
known, and there are a  few cases of linear leaf 
mines in a few other species of Tischeriidae.

Description. Adult. Very small moths: 
forewing length 2.3–4.0  mm, wingspan 5.0–
8.5  mm. Head: frons smoothly scaled; frontal 
tuft overlapping the  frons, comprised of long, 
slender lamellar and piliform scales; collar 
comprised of slender lamellar scales; antenna 
longer than one half of the length of forewing. 
Forewing without a  distinctive pattern, from 
yellowish ochre to pale grey, irregularly speck-
led with some darker scales; fringe line absent; 
hindwing slender, usually grey or pale brown-
ish or ochreous cream, without androconia. 
Abdomen with anal tufts.

Male genitalia. Capsule significantly longer 
than wide. Uncus with two large lateral lobes. 
Socii derived, forming a pseudognathos (Fig. 1). 
Valva slender, with short transverse lobes or 
without lobes; transtilla absent. Juxta absent. 
Anellus absent. Vinculum with a  large, distal-
ly rounded or truncated ventral lobe. Phallus 
broadly bifurcated in apical half, with strongly 
developed and variously elaborated lateral pro-
cesses, and carinae (Fig. 1).

Bionomics. The  host plants are from 
the Rhamnaceae family: Ceanothus L. and Goua-
nia spp., including G. polygama (Jacq.) Urb. and 
G.  lupuloides (L.) Urb. Larvae mine leaves in 
March–April, and June–September; larvae of at 
least two species produced linear leaf mines.

Distribution. Currently known from the 
south-eastern USA, a  tropical forest in Belize, 
the Yungas biogeographical province of Bolivia 
(see Discussion), and from elevations of a  few 
metres at sea level in California, USA, to 1700 m 
in the Andes of South America.

Etymology. The  genus is named in hon-
our of Dr  Arūnas Diškus (Vilnius, Lithuania) 
in recognition of his outstanding contributions 
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Fig. 1. Diagnostics of Tischeria Zeller and Dishkeya gen. nov.; morphological structures are drawn to dif-
ferent scales (Notes: * – hypothesized apomorphies; ** – an updated review of Tischeria is under prepara-
tion and the host plants of confirmed Tischeria are mostly from Fagaceae; however, there are exceptions, 
see Discussion; *** – leaf mines of only two species from three Dishkeya are known; linear leaf mines are 
also found in other Tischeriidae species
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to Tischeriidae and Nepticulidae research and 
his remarkable enthusiasm for Tischeridae in-
ventories, especially in tropical countries. We 
also congratulate him on his 50th birthday and 
achievement of 30 years in the field of leaf miner 
research.

Dishkeya bifurcata (Braun, 1915) (new com-
bination)

Tischeria bifurcata Braun, 1915: 273.
Tischeria bifurcata Braun, in Braun 1972: 

91–93; in Stonis, Diškus, 2007: 1287.
Material examined. 1  ♂ (paratype), USA, 

California, Fredalba, 2.ix.1912, reared on Ceano-

thus sp., leg. A. F. Braun, genitalia slide no. 28828 
(NHMUK).

Diagnosis. External characters are variable 
(Braun, 1972) and therefore not informative for 
species identification (Fig. 2). In the male geni-
talia, the  Nearctic Dishkeya bifurcata is most 
similar to the Neotropical D. gouaniae (Stonis 
& Diškus); see Diagnosis of D. gouaniae.

Bionomics. The  host plants are various 
species of Ceanothus L., including C. arboreus 
Greene (Rhamnaceae). Larvae mine leaves in 
March–April, July, and September. The  leaf 
mine has a linear or corridor shape (described 
and illustrated by Braun, 1972: 93: fig. 55). Pu-
pation occurs in the part of mine that lies over 

Figs. 2–4. Paratype 
of Dishkeya bifurcata 
(Braun), USA, Califor-
nia, Fredalba, 2.ix.1912, 
reared on Ceanothus sp., 
leg. A. F. Braun, genitalia 
slide no. 28828, deposit-
ed at NHMUK. 2 – male 
adult, 3  –  male genita-
lia, capsule with phallus 
removed, lateral view; 
4  –  same, phallus, ven-
tral view
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the midrib of the leaf (Braun, 1972). Adults fly 
in March–April and July–September.

Remarks. The species was re-described and 
illustrated by Braun, 1972: 91–93, Figs. 11, 55, 
101, 146). Here, based on the  studied para-
type no. 010316202♂ (NHMUK), we provide 
detailed documentation of the  male genitalia 
(Figs.  3,  4), including the  first lateral view of 
the male genital capsule (Fig. 3).

Braun (1972) pointed out that the  moths 
of this species are different with respect to size 
and vary extremely in coloration of forewings; 
however, the genitalia were found to be identi-
cal. We noticed that the illustration of the male 
genitalia provided by Braun, 1972: fig. 101 dif-
fers slightly from the paratype that we studied 
at NHMUK. The male paratype that we stud-
ied came from the  same series and locality as 
the holotype by Braun 1915, i.e. California: Fre-
dalba.

Distribution. Known from the  United 
States: California and Arizona.

Dishkeya gouaniae (Stonis & Diškus, 2007) 
(new combination)

Tischeria gouaniae Stonis  &  Diškus, 2007: 
1287–1291.

Material examined. 4 ♂ (holotype and para-
types), Belize, Cayo Distr., Chiquibul Forest 
Reserve, Las Cuevas, 16°43’53”N, 88°59’11”W, 
550  m, mining larvae on Gouania polygama 
(Jacq.) Urb. (Rhamnaceae), 25.ix.1997 and 
19.iii–3.vii.1998, leg. O.  T.  Lewis, genitalia 
slide numbers: 31442♂ (holotype), 31443♂, 
010316202♂ (NHMUK).

Diagnosis. External characters are not use-
ful for species identification (Fig. 5). In the male 
genitalia, Dishkeya gouaniae is most similar to 
the  Nearctic D.  bicurcata (Braun). However, 
D.  gouaniae is distinguishable from the  latter 
by the widely rounded vinculum, wide phallus, 
and slender carinae of the phallus (also see Di-
agnosis of D. gothica sp. nov.).

Bionomics. The  host plant is Gouania 
polygama (Jacq.) Urb. (Rhamnaceae). Lar-
vae mine leaves in March–April, June, July, 
August, and September. The  leaf mine has 

a  linear or corridor shape (not preserved by 
the collector; O. T. Lewis pers. comm.). Adults 
fly in March–September. Otherwise, biology is 
unknown. 

Remarks. The species was described and il-
lustrated by Stonis & Diškus 2007: 1287–1291, 
Figs. 2, 3A, B, C, 4A, B. Here, based on para-
type no. 010316202♂ (NHMUK), we provide 
detailed documentation of the  male genitalia 
(Figs.  6–12), including the  first photographic 
documentation the  lateral view of the  male 
genitalia (Figs. 9, 11, 12).

Distribution. Known from Central Ameri-
ca (Belize: Las Cuevas), at an elevation of about 
500 m.

Dishkeya gothica Diškus & Stonis, sp. nov.

http://zoobank.org/C5A4EB82-BE04-4962-
A152-8EF42E5A25CA

Type material. Holotype: ♂ (genitalia 
from adult in pupal skin, no pinned adult pre-
served), Bolivia: Nor Yungas Province, Coroi-
co, 16°12’25”S, 67°43’53”W, elevation 1680 m, 
mining larva on Gouania lupuloides (L.) 
Urb. (Rhamnaceae) 15.vi.2018, field card no. 
5260, A.  Diškus, genitalia slide no.  AD1010 
(ZMUC).

Diagnosis. In the male genitalia, the unique 
phallus (Fig. 13), valva with a short inner lobe 
(Fig. 18), and a well-chitinized, truncated vin-
culum (Fig.  17) distinguish this species from 
all other currently known species, including 
another Neotropical Gouania-feeding species, 
D. gouaniae (see above).

Male. Known from adult in pupal skin; 
only genitalia are preserved and described 
(Figs. 25, 26).

Genitalia (Figs.  13–24). Capsule signifi-
cantly longer (390  μm) than wide (155  μm). 
Uncus (Fig.  16) with two large lateral lobes. 
Socii modified (Fig. 18), forming a chitinized 
pseudognathos, better visible from the lateral 
view (Figs.  21, 22). Valva (Figs.  13, 18, 20) 
about 300 μm long (excluding the basal pro-
cess), with an inner lobe (Figs. 18, 20). Tran-
stilla and juxta absent. Vinculum heavily chi-
tinized, with distally truncated ventral plate 
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Figs. 5–8. Paratype of Dishkeya gouaniae (Stonis & Diškus), type species of Dishkeya, Belize, genitalia slide 
no. 010316202, deposited at NHMUK. 5 – male adult, 6 – male genitalia, ventral view of capsule with phallus 
removed; 7 – same, uncus; 8 – same, apices of right valva and lateral process of phallus
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Figs. 9–12. Male genitalia of Dishkeya gouaniae (Stonis & Diškus), type species of Dishkeya, Belize, geni-
talia slide no. 010316202, deposited at NHMUK. 9 – lateral view of capsule with phallus inside; 10 – same, 
pseudognathos; 11 – lateral view of carina and lateral process of phallus; 12 – lateral view of uncus, valva 
and lateral process of phallus
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Figs. 13–18. Male genitalia of the holotype of Dishkeya gothica Diškus & Stonis, Bolivia, deposited at 
ZMUC. 13 – ventral view of capsule with phallus inside; 14, 15 – same, apex of lateral process of phallus; 
16 – same, uncus; 17 – basal part of phallus and vinculum; 18 – apical half of capsule, focused on inner 
lobes of valvae and modified socii (pseudognathos)
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Figs. 19–24. Male genitalia of the holotype of Dishkeya gothica Diškus & Stonis, Bolivia, genitalia slide 
no. AD1010, deposited at ZMUC. 19 – lateral view of capsule with phallus inside; 20 – same, apical half of 
capsule; 21, 22 – same, uncus and pseudognathos; 23 – basal part of carinae of phallus; 24 – proximal lobes 
of vinculum with asymmetrical papillae
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(Fig.  17), proximally with two asymmetrical, 
papillated lobes (Fig.  24). Phallus (Fig.  13) 
about 335 μm long (including the lateral pro-
cesses), with two very long, distally dentate 
lateral processes (Figs.  14, 15); carinae dis-
tinctly asymmetrical (Figs. 13, 23).

Bionomics. The  host plant is Gouania lu-
puloides  (L.) Urb., Rhamnaceae. Larvae mine 
leaves in June. Leaf mine is unstudied and 
undocumented (not preserved by the  col-

Figs. 25–26. Pupa of Dishkeya gothica Diškus & Stonis. 25 – dorsal 
view; 26 – ventral view

lector). Adults fly in July. Pupa illustrated in 
Figs. 25, 26.

Distribution. Currently known from a sin-
gle locality in Bolivia, Nor Yungas Province, 
Coroico, at the elevation of ca. 1700 m.

Etymology. The  species name is de-
rived from Late Latin gothicus in reference to 
the  elaborate, structurally overcrowded male 
genitalia that slightly resemble medieval archi-
tecture.

DISCUSSION

Previously, the  carinae on the  phallus of 
Dishkeya gouaniae were mistaken as derivates 
of the juxta (Stonis, Diškus, 2007) and, there-
fore, it was assumed that D.  gouaniae with 
D.  bifurcata belonged to Tischeria, forming 
a  distinctive species group within the  genus. 
We found that the juxta is absent in Dishkeya 
and we hypothesize that the  pseudognathos 
(derived from socii) and great modifications 
of the phallus are apomorphies.

All three currently known Dishkeya spe-
cies are trophically associated exclusively 
with Rhamnaceae. The  host plants of “true” 

Tischeria (excluding some non-Tischeria spe-
cies, Stonis, Diškus, in prep.) mostly belong 
to Fagaceae, predominantly various species of 
Quercus (an updated review of Tischeria is un-
der preparation; Diškus, pers. comm.). Nev-
ertheless, there are two American Tischeria 
species which utilize Rhamnaceae along with 
the currently described Dishkeya.

Currently, the  genus is known from few 
geographically separated areas (Fig.  27). We 
expect that the genus may have an almost con-
tinuous distribution at least along the  West 
coast of the  Americas, and most likely more 
species of Dishkeya will be discovered in fu-
ture.
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DISHKEYA GEN. NOV. – ŠIAURĖS IR PIETŲ 
AMERIKOJE PAPLITUSI NAUJA AUGALŲ 
LAPUS MINUOJANČIŲ TISCHERIIDAE 
(LEPIDOPTERA) GENTIS, IŠAIŠKINTA 
PATIKSLINUS TISCHERIA ZELLER GENTIES 
DIAGNOZĘ

Santrauka
Straipsnyje aprašoma nauja mokslui Dishkeya gentis 
ir viena nauja mokslui rūšis D. Gothica sp. nov., mi-
nuojanti Gouania lupuloides (L.) Urb., Rhamnaceae. 
Aptariami esminiai diagnostiniai požymiai, leidžian-
tys identifikuoti Tischeria Zeller ir Dishkeya gen. nov. 
taksonus. Pateikiamos dvi naujos taksonominės 
kombinacijos ir išsami naujos genties bei visų pri-
klausančių rūšių genitalinių struktūrų dokumenta-
cija. Mitybos požiūriu Dishkeya gen. nov. yra susijusi 
su Rhamnaceae augalais (įskaitant Ceanothus  L. ir 
Gouania   acq.). Nors šiuo metu naujoji gentis ži-
noma tik iš kelių geografiškai nutolusių viena nuo 
kitos vietovių, tačiau manoma, kad Dishkeya gali 
būti plačiai paplitusi palei vakarinę Šiaurės ir Pietų 
Amerikos pakrantę.

Raktažodžiai: Dishkeya bifurcata, Dishkeya go-
thica, Dishkeya gouaniae, nauja rūšis, šeriuotaūsiai


