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Summary. An analysis of the mtCOI sequences in the species from the genus Ypsolopha 
Latreille, 1796 made it possible to confirm a new species for science, Y. occultatella sp. n., 
morphologically similar to the East Asian species Y. yasudai Moriuti, 1964. The genetic 
distance between the mtCOI sequences in Y. occultatella sp. n. and Y. yasudai is 0,066–
0,069 (6,6–6,9 %). However, the minimal genetic distance, 0,038–0,042 (3,8–4,2 %), was 
determined between the mtCOI sequences of the new species and Y. blandella (Christoph, 
1882), while these species differ well in the forewing pattern.   
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Резюме. Анализ последовательностей митохондриального фрагмента COI у ком-

плекса видов рода Ypsolopha Latreille, 1796 позволил выявить новый для науки вид, Y. 
occultatella sp. n., морфологически близкий восточноазиатскому виду Y. yasudai 
Moriuti, 1964.  Генетическая дистанция между последовательностями mtCOI у Y. 
occultatella sp. n. и Y. yasudai составляет 0,066-0,069 (6,6-6,9%). Однако, наименьшая 
генетическая дистанция, 0,038-0,042 (3,8-4,2%), установлена между mtCOI последо-
вательностями у нового вида и Y. blandella (Christoph, 1882), однако эти виды хорошо 
отличаются рисунком переднего крыла. 

INTRODUCTION 

The present study is devoted to the ypsolophid species inhabiting in the boreal landscape 
with Larix, Betula, Lonicera, Ledum and Vaccínium as aspecting plants. Of them the Lonicera 
spp. only is a host plant for moths from the genus Ypsolopha Latreille, 1796. From 28 species 
recorded in the Russian Far East (Ponomarenko, 2016; Ponomarenko & Sinev, 2019) the 
complex of 4 species usually was collected in such biotopes. 3 species of them (Y. dentella 
(Fabricius, 1775), Y. falcella ([Denis et Schiffermüller], 1775) and Y. yasudai Moriuti, 1964) 
trophically linked with honeysuckle. The fourth species is Y. blandella (Christoph, 1882), 
inhabiting in the same biotopes although its host plant is unknown yet.  
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After primary analysis of collected material it was revealed more species than it was 

known before. Furthermore, some ypsolophid species habitually looked heterogeneous and 
there were difficulties to separate the series of close species, when specimens are shabby and 
lacking typical elements in pattern of forewings. Taking into account the weak species diver-
gence in morphology of the male and female genitalia in this group, on the one hand, and 
some intraspecific variability, on the other hand, it was reason to perform the molecular-
phylogenetic analysis.  

The listed above four species together with specimens the identification of which was 
uncertain were outlined as nuclear group for comparative genetic analysis. Besides, the 
species Y. leuconotella (Snellen, 1884) was included into examined group as potential 
inhabitant of the same biotopes since the Y. lonicerella Stöckl, 1922, described from 
Lonicera nigra, was considered a junior synonym for the former (Baraniak & Walczak, 
2014). Also the Lonicera sp. was indicated as host plant for European populations of Y. 
vittella (Linnaeus, 1758) and was not confirmed for Far Eastern one yet, but it is not reason 
for excluding this species from the study. The rest species (acerella, acuminata, amoenella, 
costibasella, parallela, parenthesella, yangi) from the genus were included into the analysis to 
estimate the interspecific genetic distances within the genus Ypsolopha Latreille. 

Additionally, to original data received in present study, the data from GenBank (NCBI) 
and BOLD system on mentioned species were included in molecular study. 

The vouchers of sampled specimens and type material of a new species are kept in 
Federal Scientific Center of East Asia Terrestrial Biodiversity (FSC Biodiversity FEB RAS).  

MATERIAL AND METHODS 

Species sampled. The material on ypsolophid species was collected in the south of the 
Russian Far East – in Primorskii krai (PK) and Khabarovskii krai (KhK). Moths were colle-
cted by net at daytime and attracted on the light at night. The specimens for genetic research 
were preserved in 96% ethanol and other specimens were processed as dry collection for 
morphological study.  

In total, 14 species from the genus Ypsolopha Latreille were included in present study. 
The comparative molecular analysis based on 38 sequences of mtCOI, 17 of them for 11 
species sampled in Russian Far East, were received in present study. The list of species, 
sampled for genetic study, locality of their collecting and number of vouchers are in the 
Table 1. Additionally, for species with East Asian, transpalaearctic and transholarctic 
distribution the available sequences of representatives from South Korean, European and from 
North American populations, respectively, were taken from GenBank (NCBI) and BOLD 
system. Species, for which the nucleotide sequences of mtCOI fragments were taken from 
GenBank (NCBI) and BOLD systems (public data portal), are enumerated in Table 2.  

Molecular study. The target fragment mtCOI (658 bp) were selected for estimation of 
genetic distances within complex of ypsolophid species and for phylogenetic analysis with 
reconstruction of the tree.  

Total genomic DNA from thoracic and abdominal muscle was extracted following the 
protocol Purification of Genomic DNA from insects appended to Qiagen DNeasy Blood & 
Tissue Kit (Qiagen GmbH, Hilden, Germany). For each sample of genomic DNA was used 
one individual of every species. Since genitalia in micromoths have diagnostic significance 
every sample was no grinded before lysis to save copulative apparatus for voucher. PCR-
sequencing of target fragment was made by the Sanger method described in detail by Pono-
marenko and Chernikova (2018) with the changes as followings. For polymerase chain reaction 
(PCR) of the COI fragment the primer combinations LCO1490: 5'-GGTCAACAAATCATA 
AAGATATTGG-3' and HCO2198: (5'- TAAACTTCAGGGTGACCAAAAAATCA-3' after 
Folmer et al. (1994) was used. 
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Table 1. List of species from the genus Ypsolopha sampled for molecular study (specimens 
were collected and identified by author, except for the specimen with V-MP-152) 
 

Species Locality Voucher Nos. 
Y. occultatella sp. n.  PK, Chuguevskii distr., “Zov Tigra” Nat. 

Park, 16 km SE Yasnoe vill., 
“Pobedinskaya polyana”, 31.07.2012  

V-MP-150 

Y. occultatella sp. n.  PK, Chuguevskii distr., “Zov Tigra” Nat. 
Park, 16 km SE Yasnoe vill., 
“Pobedinskaya polyana”, 31.07.2012 

V-MP-236 

Y. occultatella sp. n.  KhK, Vaninskii distr., Lidoga-Vanino 
track, 62 km W Vanino, 30.07.2019 

V-MP-520 

Y. falcella ([Denis et 
Schiffermüller], 1775) 

PK, Chuguevskii distr., “Zov Tigra” Nat. 
Park, 24.5 km SE Yasnoe vill., 17.07.2010 

V-MP-142 

Y. falcella ([Denis et 
Schiffermüller], 1775) 

PK, Lasovskii distr., Kievka vill., 07.2010 
(Zinchenko coll.) 

V-MP-152 

Y. falcella ([Denis et 
Schiffermüller], 1775) 

PK, Chuguevskii distr., “Zov Tigra” Nat. 
Park, 16 km SE Yasnoe vill., 
“Pobedinskaya polyana”, 31.07.2012 

V-MP-209 

Y. falcella ([Denis et 
Schiffermüller], 1775) 

PK, Khasanskii distr., 36 km S Slavyanka 
Telyakovskogo Bay, 7-9.07.2016 

V-MP-348 

Y. yasudai Moriuti, 1964 PK, Vladivostok, 5 km SEE Okeanskaya 
st., Bogataya Griva ridge, 15.07.2016 

V-MP-345 

Y. blandella (Christoph, 
1882) 

PK, Chuguevskii distr., “Zov Tigra” Nat. 
Park, 16 km SE Yasnoe vill., 
Pobedinskaya polyana, 31.07.2012 

V-MP-151 

Y. blandella (Christoph, 
1882) 

PK, Chuguevskii distr., “Zov Tigra” Nat. 
Park, 16 km SE Yasnoe vill., 
Pobedinskaya polyana, 31.07.2012 

V-MP-234 

Y. costibasella 
(Caradja, 1939) 

PK, Chuguevskii distr., 39 km E Yasnoe 
vill., Snezhnaya Mt., alt. 1230 m, 31.07-
01.08.2012 

V-MP-235 

Y. acuminata (Butler, 1878) PK, Oktyabrskii distr., 17 km W Pokrovka 
vill., middle course of riv. Orlikha, 25-
28.05.2011 

V-MP-201 

Y. amoenella (Christoph, 
1882) 

PK, Chuguevskii distr., “Zov Tigra” Nat. 
Park, 24.5 km SE Yasnoe vill., 17.07.2010 

V-MP-210 

Y. acerella Ponomarenko, 
Sohn et Zinchenko, 2011 

PK, Khankaiskii distr., 2.5 km NNE 
Dvoryanka vill., 2-5.07.2009 

V-MP-217 

Y. parallela (Caradja, 1939) PK, Khankaiskii distr., 2.5 km NNE 
Dvoryanka vill., 2-5.07.2009 

V-MP-218 

Y. parenthesella (Linnaeus, 
1761) 

PK, Oktyabrskii distr., 17 km W Pokrovka 
vill., middle course of riv. Orlikha, 24-
26.06.2010 

V-MP-204 

Y. yangi Ponomarenko et 
Sohn, 2011 

PK, Oktyabrskii distr., 17 km W Pokrovka 
vill., middle course of riv. Orlikha, 24-
26.06.2010 

V-MP-203 
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Table 2. List of species from genus Ypsolopha for which the nucleotide sequences of mtCOI 
are taken from GenBank and BOLD system 

Name of species 
(as identified in 
GenBank and 
BOLD)   

Country 
of sample 
origin 

Voucher GenBank 
Accession 
Nos. 

BOLD 
Sequence ID 

Y. falcella 
([Denis et Schif-
fermüller], 1775) 

Finland MM17333 JF853784.1  

Y. falcella 
([Denis et Schif-
fermüller], 1775) 

Germany BC ZSM Lep 25347 HM391765.1  

Y. falcella 
([Denis et Schif-
fermüller], 1775) 

Germany BC ZSM Lep 23050 HM391704.1  

Y. falcella 
([Denis et Schif-
fermüller], 1775) 

Austria TLMF Lep 08241 KM573686.1  

Y. blandella 
(Christoph, 1882) 

South 
Korea 

JCS-08-1052 HM377862 
 

LTOLB470-
09.COI-5P 

Y. dentella 
(Fabricius, 1775) 

Finland MM08913 HM874106.1  

Y. dentella 
(Fabricius, 1775) 

Italy TLMF Lep 11998 MG522656.1  

Y. dentella 
(Fabricius, 1775) 

Canada BIOUG<CAN>:2005-
ONT-1092 

GU091492.1  

Y. dentella 
(Fabricius, 1775) 

Germany BC ZSM Lep 25706 GU707030 
 

FBLMU196-
09.COI-5P 

Y. leuconotella Italy TLMF Lep 03652 JN287247.1  
Y. leuconotella Italy TLMF Lep 03653 JN287248.1  
Y. vittella 
(Linnaeus, 1758) 

Italy TLMF Lep 11856  LEATE444-
13.COI-5P 

Y. vittella 
(Linnaeus, 1758) 

Finland MM12142 
 

HM875200 
 

LEFIF515-
10.COI-5P 

Y. vittella 
(Linnaeus, 1758) 

Germany BC ZSM Lep 28343 HM391875 
 

FBLMV363-
09.COI-5P 

Y. vittella 
(Linnaeus, 1758) 

Norway NorBOL LepVM46 
 

 LEPVM046-
12.COI-5P 

Y. yasudai 
Moriuti, 1964 

South 
Korea 

JCS-06-0147 KF523861.1 LTOL887-
08.COI-5P 

Y. yasudai 
Moriuti, 1964 

South 
Korea 

JCS-08-1048 KF523862.1 LTOLB055-
08.COI-5P 

Y. yasudai 
Moriuti, 1964 

South 
Korea 

JCS-08-1049 GU696062.1 LTOLB467-
09.COI-5P 

Y. yasudai 
Moriuti, 1964 

South 
Korea 

JCS-08-1050 GU696063.1 LTOLB468-
09.COI-5P 

Y. yasudai 
Moriuti, 1964 

South 
Korea 

JCS-08-1051 GU696064.1 LTOLB469-
09.COI-5P 

Y. yasudai 
Moriuti, 1964 

Russia: 
PK  

  GMRSE187-
14.COI-5P 
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Each PCR amplification was performed in a total volume of 20 μl of PCR mixture con-

sisting of 10 μl GoTaq® Green Master Mix, 1 μl 2.5 μM/μl of each forward and reverse 
primers, 0.5 μl 25 mM MgCl2, 6.5 µl deionized water and 1 μl of DNA for each sample. PCR 
products were cleaned by using a Thermo Scientific FastAP Thermosensitive Alkaline 
Phosphatase (Thermo Fisher Scientific, USA) and then amplified for sequencing using the 
protocol of BigDye Terminator v.3.1 Cycle Sequencing Kit. PCR fragments were sequenced 
in Genetic Analyser 3130xl, (Applied Biosystems, USA). The visualization sequences, 
export them for edit and alignment were made with Program SequenceScanner v 1.0. The 
amplified sequences of mtCOI (625-720 bp) were aligned and analyzed with the software 
packages FinchTV 1.4.0. and MEGA-7 (Kumar et al., 2016).  

Phylogenetic analysis. The phylogenetic tree with inferred relationships between 
ypsolophid species was constructed on the base of mtCOI fragment by Neighbor-Joining 
statistical method, Kimura 2-parameter model with using software packages MEGA-7. The 
genetic divergence (evolutionary distance) between nucleotide sequences of the mtCOI 
fragments in ypsolophid species was estimated by the Pairwise Distance method, using 
Kimura 2-parameter model (Kimura, 1980). 

Morphological study. The male and female genitalia were prepared by traditional lepi-
dopterological techniques (Falkovich & Stekolnikov, 1978). The genitalia were studied using 
a stereomicroscope Nikon SMZ-10. The genitalia of both sexes after studying were mounted 
in the Euparal following the technique described by Robinson (1976). The membranous parts 
in the female genitalia were stained by Chlorazol Black. For genitalia slides the acronyms 
MP (prepared by M.G. Ponomarenko) was used. Photographs of adults and genitalia slides 
were taken using Olympus SZX16 microscope with an incorporated digital camera DP74.   

RESULTS  

Phylogenetic analysis  

The comparative genetic analysis based on barcoding fragment mtCOI for 38 sequences 
belonging to 14 ypsolophid species was performed. 

The reconstructed phylogenetic tree is shown on the Fig. 1. As result all samples of the 
indeterminate species united into clade 1 with intraspecific genetic distance 0,00-0,004 (0,4%). 
The comparative genetic analysis is confirmed the presence of a new species for science – Y. 
occultatella sp. n. The new species and Y. blandella combined into one clade with bootstrap 
support 97%. The minimal genetic distance of Y. occultatella with Y. blandella – 0,038-0,042 
(3,8-4,2 %), from which the new species well differs in pattern of forewing (Figs. 2, 5), 
whereas between new species and habitually similar Y. yasudai evolutionary distance 0,066-
0,069 (6,6-6,9%) (Table 3). The genetic divergence between new species and other ypsolo-
phid species within the interval 0,062-0,12 (6,2-12%). 

The samples of the Y. yasudai from Russian Far East and South Korea united into clade 2 
(bootstrap 100%, p-distance – 0%) and opposited to large clade 3 with samples from Europe, 
Russian Far East and South Korea. Both clades 2 and 3 united with bootstrap 100%. The 
genetic distances between European and East Asian Y. falcella – 0,017- 0,019 (1,7-1,9 %) with 
samples from Russian Far East and 0,015 (1,5%) with samples from South Korea. In the clade 3 
all samples (3 from South Korea, and 1 from Russia, Primorskii krai) taken in GenBank and 
Bold system were registered there as Y. yasudai, but their genetic divergence with Y. falcella 
(less 2%) indicates that East Asian population is conspecific with European one, and identi-
fication of samples from South Korea and Russian Primorskii krai should be re-considered 
(Table 4). That is supported by pattern of forewings on the photographs of South Korean 
samples in the Bold system, which is similar to European Y. falcella.  
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Fig. 1. Phylogenetic relationships of species from the genus Ypsolopha Latreille inferred 

using Neighbor-joining method. The percentage of replicate trees in which the associated taxa 
clustered together in the bootstrap test (1000 replicates) is shown from 50%. 
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DESCRIPTION OF A NEW SPECIES 

 
Ypsolopha occultatella Ponomarenko, sp. n. 
http://zoobank.org/NomenclaturalActs/7013C45B-3343-4778-B704-4D7EF849C04E 
Figs 2, 6–10 

TYPE MATERIAL. Holotype: ♂, Russia: Khabarovskii krai, Vaninskii distr., Lidoga-
Vanino track, 62 km W Vanino, 49°03'14" N, 139°25'05" E, 680 m above sea level, 30.07. 
2019, gen. slide 139 MP (Ponomarenko leg.). Paratypes: 9 ♂, 3 ♀, same locality, date and 
 
Table 3. Estimates of evolutionary divergence between sequences of mtCOI fragment in repre-
sentatives of ypsolophid species 
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Table 3. Continued 

 
 
Table 3. Continued 
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collector, gen. slides 141 (m), 140 (f), 142 (f) MP; 3 ♂, same locality and collector, 9.08. 
2020; Primorskii krai: 3 ♂, 2 ♀, Dalnegorskii distr., 15 km NW Dalnegorsk, 3 km NE 
Taiga vill., 18.07.2000, gen slides 143–145 (m), 146-147 (f) MP; Chuguevskii distr., “Zov 
Tigra” Nat. Park, 1 ♀, 24,5 km SE Yasnoe vill., 16.07.2010, gen slide 148 (m) MP, 1 ♂, 3 ♀, 
16 km SE Yasnoe vill., “Pobedinskaya polyana”, 2.08.2012 (Ponomarenko leg.). 
 

 
 
Figs 2–5. Ypsolopha spp., adults. 2 – Y. occultatella sp. n., 3 – Y. yasudai, 4 – Y. falcella, 5 

– Y. blandella. Scale bar 0.1 mm. 
 

DIAGNOSIS. The new species is similar in pattern of forewing with Y. yasudai (Fig. 3) 
and Y. falcella (Fig. 4), but can be distinguished by dark greyish-brown costal part of fore-
wing from the first and greyish-yellow dorsal part and smaller longitudinal dark spot at near 
1/3 of wing length from the second. In the genitalia a new species is similar to Y. yasudai, but 
most easy it differs by length and width of coecum in the male genitalia. The coecum is 
about 1/4 of total aedeagus length and narrow like middle part of aedeagus tube (Fig. 11). In 
the female genitalia a new species distinguishable by slightly diverging sclerotized bands in 
ventral part of VIII segment. Y. yasudai has the aedeagus with coecum is about 1/6 of its total 
length and thicker than middle part of aedeagus tube in the male genitalia and almost parallel 
sclerotized band in ventral part of VIII segment in the female genitalia. 

Adult (Fig. 2). Head mainly white on the frons and vertex, with greyish-brown scales 
around eyes. Antenna with white scapus and pedicellus, flagellum with dark ring on the each 
segment distally. Basal segment and short third one in labial palpus white; the second segment 
with large tuft, 2 times as long as head length, greyish-brown laterally and white on inner 
side and upper margin. Thorax white anteriorly ang light-yellow posteriorly. Tegula greyish-
brown. Legs light-grey with scattered dark scales, tarsi darker. Forewing length 8.5-9.5 mm 
(n = 12), subtrapezoidal, with apex produced and falcate, and sinuate termen. In venation of  
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Figs 6–10. Ypsolopha occultatella sp. n., genitalia. 6–8 – male genitalia: 6 – uncus, 

tegumen and vinculum, ventral view; 7 – valvae, ventral view; 8 - aedeagus, lateral view. 9, 
10 – female genitalia: 9 – ventral view, 10 – sternal part of VIII segment. 11 – comparison of 
relative length of coecum and aedeagus in Y. yasudai (upper) and Y. occultatella sp. n. 
(lower). Scale bar for male and female genitalia 0.5 mm.  
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the forewing R4 and R5 are stalked, Cu1 and Cu2 are short–stalked from the angle. Costal part 
of forewing from costa to the fold dark greyish-brown, with yellow longitudinal basal spot 
and light-yellow small sport beyond 2/3 of wing length; white narrow indistinct line just 
below fold from the base to before the middle; the dark, almost black longitudinal sport at 
near 1/3 of forewing length; dorsal part of forewing greyish-yellow; dark-brown scales scat-
tered along the wing. The apex of forewing with dark almost black scales. Fringe brown along 
the distal part of costa and termen, the basal scales along the latter light brown. Hindwing 
grey, with light-grey fringe. In venation of the hindwing M2 and M3 are remote. Abdomen 
brownish grey dorsally, with light brown scales terminally.  

Male genitalia (Figs 6–8). Uncus as rectangular plate, its width 2.5 times larger its 
length, with posterior margin angularly convex; socii 1.5 times longer than saccus, almost 
straight, with parallel sides on basal 2/3, tapering to pointed apex and slightly curved 
outwardly at distal 1/3. Gnathos with cup-shaped median plate, almost 2.5 times narrower 
than uncus width. Tegumen with a U-shaped median excision on anterior margin deeper than 
mid-length of tegumen, lateral lobes rounded anteriorly. Valva obovate, 2 times longer than 
maximal width, considerably narrowed to base, rounded distally; costa strong sclerotized, 
reaching 2/3 of valvar length. Vinculum band-like, arched laterally, with saccus dilated to the 
apex. Aedeagus slightly curved beyond the middle, with coecum 1/4 as long as whole 
aedeagus, almost equal to middle part of aedeagus in width; cornuti as four long spines, 
about 1/3 of aedeagus length.  

Female genitalia (Figs 9, 10). Papilla analis slightly sclerotized; ovipositor telescopic, 
membrane between IX and VIII segments more than 4 times as long as VIII segment. Apo-
physis posterioris slender, reaching apex of papilla analis, thickened anteriorly, 4.2 times 
longer than apophysis anterioris; apophysis anterioris with Y–shaped base, it’s shorter and 
thinner branch strengthens anterior margin of VIII segment lateroventrally. Ventral scleroti-
zation of VIII segment with two slightly diverging sclerotized bands, every with rounded 
lobe posteriorly, and bearing long setae on the apex. Ostium near posterior margin of VII 
segment; antrum cone-shaped, separated from ductus bursae by lateral narrowing and ring-
like sclerotization concave inward dorsally. Ductus bursae tubular, slightly longer than 
corpus bursae, dilated towards the corpus bursae; bulla seminalis much smaller than corpus 
bursae, with ductus seminalis shorter than bulla seminalis, arising from sclerotization of the 
ductus bursae. Corpus bursae with anterior inflation, membranous; signum at posterior 1/3 of 
corpus bursae, triangular anteriorly, with transverse ridge, and elongated into narrow band to 
the place where from ductus bursae arising.  

DISTRIBUTION. Russia (south part of Far East).  
ETYMOLOGY. The species name, occultatella, is derived from Latin occultatum, mea-

ning “hidden” and refers to the described cryptic new species. 

DISCUSSION 

Last two decades, the revision of biodiversity has been carried out using molecular 
techniques. Following the fundamental work of Hebert et al. (2003), which proposed a 
preliminary threshold for an interspecific genetic distance of 3%, in various groups of 
invertebrates, including insects, a large number of cryptic species (sibling species) were 
discovered. Studies have shown that the 3% threshold is not universal for interspecies genetic 
distance in different groups. In addition, within one group, the intervals of intraspecific 
genetic variability and interspecies genetic distance overlap. Thus, within insects the overlap 
between intra– and interspecific genetic variability for congeneric sequences is from 0% 
to15,5% (Cognato, 2006; Meier et al., 2006). Therefore the deciding on the taxon inde-
pendence should be supported by strong arguments, including morphological differences. In 
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the present study, the discovery of a new species Y. occultatella sp. n., which minimal genetic 
distance from Y. blandella 0,038–0,042 (3,8–4,2%) is sufficient to describe a new taxon of 
the species rank, moreover, that is reliably supported by the morphological differences 
discussed above. Y. occultatella sp. n. is belonging to the mucronellus-group (after Moriuti, 
1977) together with involved in present study representatives of the latter – Y. blandella, Y. 
dentella and Y. falcella. The interspecific genetic distances within that group from 3,8% to 
6,6%. The genetic distances of described new species with representatives of the vittella–
group reach from minimal 9,7% (Y. acerella) to maximal 12% (Y. amoenella), and with 
acuminata–group 10,5% (Y. acuminata) (Table 3). 

  
Table 4. Reconsideration of the samples identification in the Gen Bank and BOLD system 
 
GenBank 
Accession 
No. 

BOLD 
Sequence ID 

Country of 
origin 

Registered 
identification 

Re-considered 
identification 

KF523861.1 LTOL887-
08.COI-5P 

South Korea Y. yasudai 
Moriuti, 1964 

Y. falcella ([Denis et 
Schiffermüller], 1775) 

KF523862.1 LTOLB055-
08.COI-5P 

South Korea Y. yasudai 
Moriuti, 1964 

Y. falcella ([Denis et 
Schiffermüller], 1775) 

GU696064.1 LTOLB469-
09.COI-5P 

South Korea Y. yasudai 
Moriuti, 1964 

Y. falcella ([Denis et 
Schiffermüller], 1775) 

 GMRSE187-
14.COI-5P 

Russia: Far 
East 

Y. yasudai 
Moriuti, 1964 

Y. falcella ([Denis et 
Schiffermüller], 1775) 

 
United clustering of the sequences of East Asian and European samples of Y. falcella in 

clade 3 on the tree with a genetic distance of 0,017–0,019 (1,7–1,9%) indicated their probable 
conspecificity. The latter is supported by a similar colour of the forewing with dark grey-
brown costal and light-grey slightly yellowish dorsal parts, as well as an almost white thorax 
in the adults. Samples from South Korea rooted together with Y. falcella in clade 3 have the 
same colour of the forewing in the photographs in the BOLD system, that allows to re-consider 
their identification (Table 4). That also concerns to the specimen caught in Primorskii krai, 
which is rooted in the same clade with European samples. The small genetic distance 
between the species Y. yasudai and Y. falcella has already been indicated in the Bold system, 
partly using incorrectly identified samples. In the present study, clade 2 with Y. yasudai is 
opposited to clade 3 with 100% bootstrap support and genetic distance 0,019–0,02 (1,9-2%) 
with Y. falcella samples from Europe and 0,02–0,024 (2–2,4%) with samples from East Asia. It 
should be noted that the samples from South Korea were shared into two clades - 2 and 3 
with a genetic distance of 0,02–0,024 (2–2,4%) without a clinal transition. That indicates a 
sympatric habitat in East Asia of two species Y. yasudai and Y. falcella, habitually 
distinguishable on fresh material and difficult separable, if specimens are shabby and lacking 
typical elements in pattern of forewings. 

 
ACKNOWLEDGEMENTS 

 
I would like to express my cordial appreciation to Ph.D. K.A. Vinnikov and Ph.D. A.A. 

Semenchenko (Laboratory of ecology and evolutionary biology of aquatic organisms, FEFU) 
for the opportunity to make molecular part of this investigation on the equipment of the 
Laboratory and useful consultations on the Sanger sequencing method. The study has been 
supported by the Russian Foundation for Basic Research (grant No 18-04-00944). 

25 

 



 
REFERENCES 

 
Baraniak, E. & U. Walczak. 2014. On the identity of Ypsolopha lonicerella Stöckl, 1922 

(Lepidoptera, Ypsolophidae). Zootaxa, 3779 (3): 394–396. 
Cognato, A.I. 2006. Standard Percent DNA Sequence Difference for Insects Does Not 

Predict Species Boundaries. Journal of Economic Entomology, 99(4): 1037–1045. DOI: 
https://doi.org/10.1093/jee/99.4.1037 

Falkovich, M. I. & Stekolnikov, A.A. 1978. Introduction. P. 5–27. In: Medvedev, G.S. (Ed.). 
Key to the insects of European part of Russia. Vol. 4. Lepidoptera. Part 1. Nauka, 
Leningrad. [In Russian] 

Folmer, O, Black M, Hoeh, W., Lutz, R. & Vrijenhoek, R. 1994. DNA primers for 
amplification of mitochondrial cytochrome c oxidase subunit I from diverse metazoan 
invertebrates. Molecular Marine Biology and Biotechnology, 3: 294–299. 

Hebert, P.D.N., Cywinska, A., Ball, Sh.L. & deWaard, J.R. 2003. Biological identifications 
through DNA barcodes. Proceedings of the Royal Society B: Biological Sciences, 270 
(1512): 313-321. 

Kimura, M. 1980 A simple method for estimating evolutionary rates of base substitutions 
through comparative studies of nucleotide sequences. Journal of Molecular Evolution, 
16(2): 111-120. DOI: 10.1007/BF01731581 

Kumar, S., Stecher, G. & Tamura, K. 2016. MEGA7: Molecular Evolutionary Genetics 
Analysis Version 7.0 for Bigger Datasets. Molecular Biology and Evolution, 33(7): 
1870–1874. 

Meier, R., Shiyang, K., Vaidya, G., Ng, P.K. 2006. DNA Barcoding and Taxonomy in 
Diptera: A Tale of High Intraspecific Variability and Low Identification Success. 
Systematic Biology, 55(5): 715-728. DO1:10.1080/10635150600969864 

Moriuti, S. 1977. Fauna Japonica, Yponomeutidae s. lat. (Insecta, Lepidoptera). Tokyo, 327 
pp. 

Ponomarenko, M.G. 2016. Family Ypsolophidae. P. 66–69. In: Beljaev, E.A. (Ed.). Annotated 
catalogue of the insects of Russian Far East. Vol II. Lepidoptera. Dalnauka, Vladivostok. 
[In Russian] 

Ponomarenko, M.G. & Chernikova, P.N. 2018. To the taxonomic position of Lecithocera 
luridella Christoph and Carcina Hübner in the system of oecophoroid moths 
(Lepidoptera: Oecophoridae sensu lato). Far Eastern Entomologist, 366: 1–18. DOI: 
https://doi.org/10.25221/fee.366. 

Ponomarenko, M.G. & Sinev, S.Yu. 2019. Family Ypsolophidae. P. 49–50. In: Sinev, S.Yu. 
(Ed.). Catalogue of the Lepidoptera of Russia. 2nd edition. Zoological Institute RAS, St. 
Petersburg. [In Russian] 

Robinson, G.S. 1976. The preparation of slides of Lepidoptera genitalia with special 
reference to the Microlepidoptera. Entomologist´s Gazette, 27: 127–132.  

 
 
 
 
 
 
 
 
 

 
26 

 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


