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ABSTRACT
Six species in five families of Lepidoptera were newly recorded from Korea. The adult specimens of these six
species were obtained during the rearing caterpillars collected across Korea. Agonopterix omelkoi Lvovsky
(Depresariidae) can be distinguished by the ochreous forewing with a dark brown slanted line, a dark brown
triangular spot, and a blackish discal dot, and the whitish hindwing. Dichomeris ferruginosa Meyrick (Gelechiidae)
can be diagnosed by the light brown forewing with two relatively large blackish dots and suffusion of dark brown
along the dorsum and subtermen, and the grayish hindwing. Pseudohedya satoi Kawabe (Tortricidae) can be
diagnosed by the dark ochreous forewing with several medially curved dark ochreous medial lines, and the large
light grayish tornal marking, and the dark grayish hindwing. Rhodoneura hyphaema (West) (Thyrididae) can be
diagnosed by the reddish forewing with a relatively thick postmedial band, and the reddish hindwing with a narrow
dark reddish straight medial band. Comibaena subprocumbaria (Oberthür) (Geometridae) can be diagnosed by the
greenish forewing with a whitish apical marking that bordered with a brownish or dark reddish line that connected
to the termen, and the distal abdominal segments with whitish and dark reddish dots. Perixera absconditaria (Walker)
(Geometridae) can be diagnosed by the light brownish forewing with a relatively thick, slanted, dentate brownish
postmedial line, and the light brownish hindwing with a small white discal spot. We provide the diagnosis and
figures of adults and larvae, and DNA barcoding data.
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INTRODUCTION
Lepidopteran taxonomy is relatively well-known due to people’s fondness for butterflies and moths that show colorful
wing colors and diverse patterns. However, the immature
stages of Lepidoptera including eggs, larvae, and pupae remain poorly known (Duarte et al., 2005). In Korea, the number of species of Lepidoptera comprises about 4,260 species
(National Institute of Biological Resources, 2021), and the
knowledge of their immature stages has been steadily increased, reaching almost 2,000 species (Kim and Seo, 2012;
Heo, 2012, 2016, 2021; Lee, 2015). Nevertheless, the investigation of immatures is demanding since the taxonomic
characters from the early life history stages has been used in
resolving and understanding evolutionary patterns of the Lepidoptera (Meier and Lim, 2009). The purpose of the present
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study was to report six species that were recorded for the first
time from Korea and were reared from caterpillars.

MATERIALS AND METHODS
Moths were collected during the larval stage and reared at the
author’s (Kim SS) house until eclosion. Identification of the
species was mainly based on the external morphology of caterpillars and adults, including the genitalia. For genitalia slide
preparation, the specimen was prepared by boiling the abdomen in 10% KOH for approximately 15-20 min. The scales
and tissues were removed, stained with Chlorazol black, and
mounted on slides in Euparal mountant.
After identifying the species, we attempted to sequence the
genomic DNA to provide the genetic information of the spe*To whom correspondence should be addressed
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cies. Genomic DNA was extracted from moth legs using the
Exgene Tissue SV (GeneAll, Korea) according to the manufacturer’s instructions. We targeted the mitochondrial protein-coding gene (cytochrome oxidase subunit I gene, COI),
and the procedure from amplification to DNA sequence comparison followed by Choi et al. (2021). Sequence divergences
for the barcode region were calculated using the Kimura 2
Parameter model using MEGA version 10.1.7 (Kumar et al.,
2018). Genetic distances between species and intraspecific
variation available from GenBank (https://ww.ncbi.nlm.nig.
gov/genbank) and BOLD (https://v3.boldsystems.org) are reported as the average pairwise distances.
The terminology of adult characteristics, including the male
and female genitalia and immatures, refers to Park (1995),
Hausmann (2001), and Holloway (1997). All materials have
been deposited in the Insect Collection, Department of Environmental Education, Mokpo National University, South
Korea, and at the National Institute of Biological Research,
Incheon, South Korea. Abbreviations are as follows: TL,
type locality; TS, type species; GB, Gyungsangbuk-do; GW,
Gangwan-do; JJ, Jeju-do; JN, Jeollanam-do.

SYSTEMATIC ACCOUNTS
Order Lepidoptera Linnaeus, 1758
Family Depressariidae Meyrick, 1883
Subfamily Depressariinae Meyrick, 1883
Tribe Depressariini Meyrick, 1883
Genus Agonopterix Hübner, 1825
Type species: Tinea signella Hübner, 1796
= Ctenioxena Meyrick, 1923 (TS: Ctenioxena crypsiptila
Meyrick, 1923)
= Drepanula Frölich, 1828 (TS: Pyralis applana Fabricius,
1777)
= Epeleustia Hübner, 1825 (TS: Tinea liturella Hübner,
1796)
= Haemylis Treitschke, 1832 (TS: Haemylis assimilella
Treitschke, 1832)
= Syllochitis Meyrick, 1910 (TS: Syllochitis petraea Meyrick, 1910)
= Pinaris Hübner, 1825 (TS: Tinea gilvella Hübner, 1796)
= Tichonia Hübner, 1825 (TS: Tinea atomella Denis &
Schiffermüller, 1775)
omelkoi Lvovsky, 1985
(Figs. 1A, B, 2A, B)
Agonopterix omelkoi Lvovsky, 1985: 97. TL: Russian Far
East.
1*Agonopterix

Material examined. Korea: 1 male, GB: Mungyung-si, larva collected, 12 Jun 2020, emerged 27 Jun 2020, Kim SS.
Diagnosis. Wingspan 23 mm. Agonopterix omelkoi can be
distinguished by the ochreous forewing, basally interspersed
with dark brownish slanted lines that do not form a distinct
pattern, medially with a dark brown slanted line, forming
a dark brown triangular spot and a blackish discal dot, and
subtermen with several dark brown undulating, slanted lines,
and the whitish hindwing, distally dark grayish. Agonopterix
omelkoi is similar to A. issikii Clarke in external morphology
but can be distinguished by the relatively larger wingspan and
ochreous forewing. The male genitalia can be diagnosed by
the digitate gnathos (length/width ratio about 3), exceeding
socii, the lacking uncus, the lanceolate valva with a thin, slender cuiller, and the stout aedeagus without a cornutus. The
male genitalia of A. omelkoi are similar to those of A. issikii
but can be distinguished by the sharply pointed apex and the
thin cuiller on the valva. The larva can be distinguished by
the light grayish and unmarked head, and the pale green elongate body with three grayish dorsal stripes. Larva hides in a
spun leaf, looking like a tube-shaped nest. The larva is similar
to that of A. issikii but the dorsal black dots on T1 is a diagnostic character.
Habitat and host plant. A larva was collected when feeding a leaf of Lespedeza cyrtobotrya Miq. (Fabaceae) at the
forest edge of a deciduous forest, nearby graveyard.
DNA barcoding. The DNA barcode obtained in this study
(Genbank accession No. OP618166) showed 99.09% genetic similarity to Agonopterix rimantasi (Genbank accession
No. MK566768). The intraspecific genetic variation in A.
omelkoi was 0.16% (n = 2).
Distribution. Korea, Japan, and Russian Far East.
Remarks. In Korea, about 12 species of Agonopterix are
recorded, including A. omelkoi. The members of the genus
can be diagnosed by the quadrate signum of corpus bursae
and the larval mandible with extra-cutting teeth (Berenbaum
and Passoa, 1999).
Family Gelechiidae Stainton, 1854
Subfamily Dichomeridinae Hampson, 1918
Tribe Dichomeridini Hampson, 1918
Genus Dichomeris Hübner, 1818
Type species: Dichomeris ligulella Hübner, 1818
ferruginosa Meyrick, 1913
(Figs. 1C, D, 3A)
Dichomeris ferruginosa Meyrick, 1913: 173. TL: India.
2*Dichomeris

Material examined. Korea: 1 female, JJ: Jeju, Yongsu-ri,

Korean name: 1*붉은납작뿔나방 (신칭), 2*콩실뿔나방 (신칭)
Anim. Syst. Evol. Divers. 38(4), 214-221

215

Bora Shin, Sung-Soo Kim, Sei-Woong Choi

A

C

E

B

D

F

G

I

K

H

J

L

Fig. 1. The caterpillar, adult, and damaged leaves of six new moths in Korea. A, B, Agonopterix omelkoi; C, D, Dichomeris ferruginosa; E, F, Pseudohedya satoi; G, H, Rhodoneura hyphaema; I, J, Comibaena subprocumbaria; K, L, Perixera absconditaria. Scale
bars: A-K = 6 mm.

Hangyeong-myeon, larva collected 25 Jul 2020, emerged 1
Aug 2020, Kim SS.
Diagnosis. Wingspan 12.5 mm. Dichomeris ferruginosa can
be diagnosed by the light brown forewing with two relatively large blackish dots medially and suffusion of dark brown
along the dorsum and subtermen, and the grayish hindwing
with dark grayish at the apex. Dichomeris ferruginosa is externally similar to D. mitteri Park but can be distinguished by
the long apical projecting tuft on the 2nd segment of labial
palpi (Park, 1995). The female genitalia can be diagnosed
by the simple, membranous antrum, distally tapering ductus
bursae, laterally with the long slender accessory bursae, almost 3/4 of ductus bursae, and ovate corpus bursae without a
216

signum. The larva can be characterized by its black head and
light greenish-yellow body and hides in stuck leaves where it
feeds them.
Habitat and host plant. A larva was collected in the evergreen dwarf forest in the surrounding of a reservoir. The larva
was reared with low-growing herbs such as Aeschynomene
indica L. and Trifolium repens L. (Fabaceae). The larva also
feeds on Sesbania grandiflora (Fabaceae) (Park, 1995).
DNA barcoding. The DNA barcode obtained in this study
(GenBank accession No. OP618167) showed 98.17% genetic similarity to Dichomeris acuminata (GenBank accession
No. MN805474).
Distribution. Korea, Japan, Taiwan, China (Zhejiang), InAnim. Syst. Evol. Divers. 38(4), 214-221
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Fig. 2. Male genitalia. A, B, Agonopterix omelkoi; C, D, Rhodoneura hyphaema; E, F, Comibaena subprocumbaria. Scale bars:
A-F = 0.5 mm.

donesia (Java), and India (Assam).
Remark. In Korea, about 25 species of Dichomeris are recorded including D. ferruginosa. Park (1995) defined the
monophyly of the genus based on the external and genitalia
characters. Dichomeris ferruginosa is included in the acuminata group and this group is characterized by the elongated
forewing, 2nd segment of labial palpi with well-developed
scale tuft, the cubital pecten in hindwing, the slender sicae
from a common base, and the aedeagus without lateral lobes.
Family Tortricidae Latreille, 1802
Subfamily Olethreutinae Walsingham, 1895
Tribe Grapholitini Guenee, 1845
Genus Pseudohedya Falkovich, 1962
Type species: Grapholitha gradana Christoph, 1881
satoi Kawabe, 1978 (Figs. 1E, F, 3B)
Pseudohedya satoi Kawabe, 1978: 174, figs. 2, 21, 34. TL:
Japan, Hokkaido, Abashiri, Mt. Tentosan.
1*Pseudohedya

Material examined. Korea: 1 female, GW: Yeongwol-gun,
larvae collected 11 May 2021, emerged 23 May 2021, Kim
SS.
Diagnosis. Wingspan 13.5 mm. Pseudohedya satoi can be
diagnosed by the dark ochreous forewing where several dark
ochreous medial lines curved medially and the alternating
light brown and dark brown dots along the costa, and the
large light grayish tornal marking, and the dark grayish hindwing. Pseudohedya satoi is externally similar to P. retracta
but can be distinguished by the dark brownish forewing with
a light blue subterminal band near the tornus, and the basally
light grayish hindwing. The female genitalia can be diag-

nosed by a pair of large rectangular, weakly sclerotized lamella postvaginalis, the funnel-shaped and anteriorly narrow
antrum, the tubular ductus bursae, and the large ovate corpus
bursae with numerous spicules on the wall. The larva can be
characterized by its black head, a pair of rectangular blackish
markings on the prothoracic shield, and a light yellow body
with black dot-shaped rings along the abdominal segments,
and feeds fresh leaves in a coil of leaves, tightened by silk.
Habitat and host plant. A larva was collected in the densely covered dwarf forest in the Karst region. Larva feeds on
Ulmus davidiana Planch. ex DC. var. japonica (Rehder) Nakai (Ulmaceae).
DNA barcoding. The DNA barcode obtained in this study
(GenBank accession No. OP618168) showed 93.01% genetic
similarity to Epinotia abbreviana (GenBank accession No.
KX050029).
Distribution. Korea and Japan.
Remarks. In Korea, four species of Pseudohedya are known,
including P. satoi. The members of the genus can be diagnosed by the vestiture at the basal area of the valva in the
male genitalia, and the horned or small concaved signa of the
corpus bursae in the female genitalia (Yu and Li, 2006).
Family Thyrididae Herrich-Schäffer, 1846
Subfamily Siculodinae Meyrick, 1884
Genus Rhodoneura Guenée, 1858
TS: Rhodoneura pudicula Guenée, 1858
= Osca Walker, 1863 (TS: Osca guttulosa Walker, 1863)

hyphaema (West, 1932)
(Figs. 1G, H, 2C, D, 3C)
Brixia hyphaema West, 1932: 7, Pl. 35, figs. 46, 47. TL: Ja2*Rhodoneura
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Fig. 3. Female genitalia. A, Dichomeris ferruginosa; B, Pseudohedya satoi; C, Rhodoneura hyphaema; D, Comibaena subprocumbaria; E, Perixera absconditaria. Scale bar: A-E = 0.5 mm.

pan, Shikoka, prov. Iyo, Komatsu.
Rhodoneura fallax Matsumura, 1921: 956, Pl. 71, fig. 26.
TL: Japan, Honshiu, Komaba.
Rhodoneura hyphaema: Yoshiyasu, 2013: 313.
218

Material examined. Korea: 1 male, 1 female, JJ: Jeju, Hanon, larvae collected 16 Jun 2021, emerged 3 Jul 2021, Kim
SS.
Diagnosis. Wingspan 15 mm. Rhodoneura hyphaema can
Anim. Syst. Evol. Divers. 38(4), 214-221
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be diagnosed by the reddish forewing with a relatively thick
postmedial band that is narrowed centrally and connected
to the termen, and the reddish hindwing with a narrow dark
reddish straight medial band. Rhodoneura hyphaema is externally similar to R. vittula but can be distinguished by the
relatively thin transverse postmedial band of the forewing.
The male genitalia can be diagnosed by the long, weakly
curved uncus, the slender valva with a rounded apex, and the
stout aedeagus without a cornutus. The male genitalia of R.
hyphaema are hardly distinguishable from those of R. vittula but can be distinguished by the straight sacculus of valva.
The female genitalia can be diagnosed by the narrow antrum,
the long thin ductus bursae with a colliculum between ductus
bursae and corpus bursae, and the long tubular corpus bursae.
The larva can be characterized by its light creamy head and
light brown slender body with long setae along the abdominal
segments. Larvae hide in a spun leaf after cutting them longitudinally.
Habitat and host plant. Larvae were collected in the evergreen forest dominated by a tree species, Quercus acuta
Thunb. (Fagaceae).
DNA barcoding. The DNA barcode obtained in this study
(GenBank accession No. OP618171) showed 86.7% genetic
similarity to R. curvistriga (Warren, 1908).
Distribution. Korea and Japan.
Remarks. In Korea, about seven species of Rhodoneura are
recorded, including R. hyphaema. Members of the genus
possess the following diagnostic characteristics: the long uncus, the loop-shaped well developed gnathos with a medial
projection, the juxta with a pair of sclerotized processes, and
the aedeagus without a cornutus in the male genitalia, and the
simple sterigmata, and straight ductus bursae in the female
genitalia (Choi, 2005).
Family Geometridae Leach, 1815
Subfamily Geometrinae Leach, 1815
Tribe Comibaenini Inoue, 1961
Genus Comibaena Hübner, 1823
Type species: Geometra bajularia Denis & Schiffermüller,
1775
= Chlorochaeta Warren, 1904 (TS: Chlorochaeta longipennis Warren, 1904)
= Colutoceras Warren, 1895 (TS: Colutoceras diluta Warren, 1895)
= Myrtea Gumppenberg, 1895 (TS: Phalaena pustulata
Hufnagel, 1767)
= Phorodesma Boisduval, 1840 (TS: Geometra bajularia
Denis & Schiffermüller, 1775)
= Probolosceles Meyrick, 1897 (TS: Comibaena quadrino-

tata Butler, 1889)
=U
 liocnemis Warren, 1893 (TS: Phorodesma cassidaria
Guenée, 1857)
subprocumbaria (Oberthür, 1916)
(Figs. 1I, J, 2E, F, 3D)
Phorodesma subprocumbaria Oberthür, 1916: 103, Pl. 387,
fig. 3259. TL: China: Siao-lou.
Comibaena subprocumbaria: Prout, 1933: 93.
1*Comibaena

Larvae collection: Korea: 1 male, JJ: Seogwipo, Gangjeong, larva collected 28 Aug 2020, emerged 29 Sep 2021,
Kim SS.
Diagnosis. Wingspan 18 mm. Comibaena subprocumbaria can be diagnosed by the bipectinate male antennae, the
greenish forewing with a dark brownish discal dot, a whitish dentate postmedial line that meets a large white tornal
dot, and the reddish termen, and the greenish hindwing with
a dark brown discal dot, and a whitish apical marking that
bordered with a brownish or dark reddish line that connected to the termen, and the distal abdominal segments with
whitish and dark reddish dots. Comibaena subprocumbaria
is externally similar to C. procumbaria (Pryer) but can be
distinguished by the whitish apex with two relatively larger
and one-minute cells, and the white dot-shaped markings
on the dorsum of terminal abdominal segments. The male
genitalia can be diagnosed by the short digitate, bifurcated
uncus, S-shaped socii, the asymmetrical, slender valva without process, the large sinuous saccus concaved centrally,
and the long, slender sinuous aedeagus. The male genitalia
of C. subprocumbaria are similar to those of C. procumbaria but can be distinguished by the relatively short socii, not
projecting beyond the digitate uncus and the basally broad
saccus. The larva can be characterized by attaching patches
of small leaves that are concolorous with the body.
Habitat and host plant. A larva was collected in a seashore
with few trees. The larva was reared with Mallotus japonicus (L.f.) Müll.Arg. (Euphorbiaceae).
DNA barcoding. The DNA barcode obtained in this study
(GenBank accession no. OP618169) showed 94.98% genetic similarity to Sterrhinae sp. (GenBank accession No.
JN285733). The genetic distance between C. subprocumbaria
and its relative, C. rufitornus (Prout, 1916) was 10.8% (p-distance).
Distribution. Korea and China.
Remarks. In Korea, about 10 species of Comibaena are
known, including C. subprocumbaria. The genus is widely
distributed in the Palearctic and Oriental regions and the
members of the genus show the bushy scaled 2nd segment

Korean name: 1*세무늬박이푸른자나방 (신칭)
Anim. Syst. Evol. Divers. 38(4), 214-221

219

Bora Shin, Sung-Soo Kim, Sei-Woong Choi

of labial palpi, hind tibia with two proximal and two terminal spurs, the absence of abdominal crests, the forked uncus in the male genitalia, and the strongly sclerotized and
crown-shaped A8 sternum of the male abdomen (Hausmann,
2001).
Subfamily Sterrhinae Meyrick, 1892
Tribe Cosymbiini Prout, 1911
Genus Perixera Meyrick, 1886
Type species: Perixera prionodes Meyrick, 1886
= Brachycola Warren, 1897 (TS: Anisodes absconditaria
Walker, [1863] 1862)
= Conchocometa Warren, 1895 (TS: Conchocometa sabulosa Warren, 1895)
= Crypsiplocia Warren, 1902 (TS: Crypsiplocia pulvinaris
Warren, 1902)
= Emmesura Warren, 1898 (TS: Anisodes semicompleta
Walker, 1861)
= Eremocentra Warren, 1903 (TS: Brachycola flavareata
Warren, 1897)
= Heterephyra Warren, 1895 (TS: Zonosoma lateritiaria
Herrich-Schäffer, 1855)
= Phrissosceles Warren, 1896 (TS: Phrissosceles argyromma Warren, 1896)
= Platisodes Warren, 1896 (TS: Platisodes jocosa Warren,
1896)
= Plocucha Warren, 1896 (TS: Plocucha irregularis Warren, 1896)
= Stibarostoma Warren, 1896 (TS: Stibarostoma griseata
Warren, 1896)
= Trirachopoda Hampson, 1893 (TS: Anisodes subroseata
Walker, [1863] 1862)
= Xenoprora Warren, 1897 (TS: Xenoprora parallela Warren, 1897)
absconditaria (Walker, 1862)
(Figs. 1K, L, 3E)
Anisodes absconditaria Walker, 1862: 1580. TL: South Hin
dostan.
Perixera absconditaria: Holloway, 1997: 56, Pl. 2; 17-18,
figs. 140-141.
1*Perixera

Material examined: Korea: 1 female, JJ: Seogwipo, Namwon-eup, Muryeongari, larva collected 8 Sep 2021, emerged
2 Nov 2021, Kim SS.
Diagnosis. Wingspan 35 mm. Perixera absconditaria can
be diagnosed by the light brownish forewing mottled with
brownish dots, a relatively thick, slanted, dentate brownish

postmedial line, an undulating brownish subterminal line
dotted with dark brown or black, and the light brownish
hindwing with a small white discal spot, surrounded by dark
brown line, a dentate dark brownish postmedial line, and a
light brown subterminal line with black dots along the line.
In Korea, Perixera absconditaria is externally similar to P.
punctata Warren but can be distinguished by the minute white
discal dot of the hindwing. The female genitalia can be diagnosed by the simple antrum, the long ductus bursae, more
than twice the length of corpus bursae, and pouch-shaped,
membranous corpus bursae. The female genitalia of P. absconditaria can be distinguished from those of P. puntata by
the long slender ductus bursae. The larva can be characterized
by a small, yellowish head, a light greenish body with a long
dark brownish dorsal line, a dark brown diamond-shaped
marking on A5, and a dark brown anal plate. Larva placed
itself on the upper side of the leaves and rolled when moving.
Pupate after a loose nest of silks underside of the leaves.
Habitat and host plant. A larva was collected in the evergreen forest and feeds on Lindera erythrocarpa Makino
(Lauraceae).
DNA barcoding. The DNA barcode obtained in this study
(Genbank accession No. OP618170) showed 90.73% genetic
similarity to Eois sp. (Genbank accession No. MG572803).
The intraspecific genetic variation of Perixera absconditaria
was 0.46% (n = 5).
Distribution. Korea, Japan, Taiwan, India, Sri Lanka, Sundaland, and the Philippines.
Remarks. In Korea, two species of Perixera are known. The
monophyly of the genus is not defined but the common features of the members of the genus are as follows: a pair of
coremata on the 4th sternite, a convolute aedeagus apex, the
basally broad uncus, a broad and well-developed costal process of valva, and short scale tufts of the hind tibia (Holloway,
1997).
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