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Abstract
A new species, Elachista olekarsholti sp. nov., is described from Henan, China. The habitus and male geni-
talia are diagnosed and illustrated in detail. This is the first record of the Elachista saccharella species group 
in China. Identification keys to the Asian species of Elachista saccharella species group, based on male and 
female genitalia, are provided. 
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Introduction

Genus Elachista was established by Treitschke (1833) for the type species E. bifasciella 
Treitschke, 1833. It is the most species-rich genus within the grass miner moth sub-
family Elachistinae Bruand, 1850 (family Elachistidae Bruand, 1850) and currently 
includes about 710 described species distributed worldwide (Kaila 2019). The current 
concept of Elachista is based on the phylogenetic studies by Kaila (1999a) and Kaila 
and Sugisima (2011). The genus is now considered to comprise four subgenera: Dibra-
chia Sinev & Sruoga, 1992; Hemiprosopa Braun, 1948; Aphelosetia Stephens, 1834 and 
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Elachista Treitschke, 1833 (Kaila 1999a). A comprehensive illustrated account of the 
morphology of Elachista is presented by Kaila (1999a) and Kaila and Sugisima (2011). 

China is one of the mega-diversity countries of the world (Brooks et al. 2006). 
However, the Elachista species of China are almost unknown. In the recent catalogue 
of Elachistinae of the World (Kaila 2019), only four species from China were listed: 
Elachista cinereopunctella (Haworth, 1828); E. gleichenella (Fabricius, 1781); E. tinc-
tella Sinev & Sruoga, 1995 and E. utonella Frey, 1856. 

In the present paper, a new species of the Elachista is described from Henan, Chi-
na. The new species is very close to species of the Elachista albrechti-heteroplaca species 
group (cf. Kaila 1998). This group is defined by uncus lobes being twisted basally and 
round apically, the basal arms of gnathos being strongly melanised, the very large juxta 
lobes bearing scale-like setae and valva being distally dilated and bilobed (Sugisima and 
Kaila 2005). Recently, in his World Catalogue of Elachistinae, Kaila (2019) merged 
the Elachista albrechti, heteroplaca and solena species groups into the E. saccharella spe-
cies group. Synapomorphies for this group include: 1) the forewing with vein M2; 2) 
anterior margin of tegumen dorsomedially meeting the posterior margin (Kaila and 
Sugisima 2011); the latter also occurs in the E. freyerella species group. It also should 
be noted that M2 in the forewing is of quite homoplastic character, so the diagnostic 
value of this is very limited. Elachista saccharella species group now comprise 24 de-
scribed and one described, but not named species (Table 1), which are distributed in 
Americas, Asia, Australia and New Guinea (Kaila 2019). 

Asian species of the group are still poorly known, but recent discoveries of four 
new species from Thailand (Sruoga et al. 2019) suggest that real diversity is likely much 
higher. For the taxonomic keys, all known Asian species of the Elachista saccharella spe-
cies group are included. 

Materials and methods

Adult specimens were examined externally using MBS-10 and Euromex Stereo Blue 
stereomicroscopes. The forewing length was measured along the costa from wing base 
to the apex of the terminal fringe scales. For a wingspan, the forewing length was dou-
bled and thorax width added. The width of the head was measured between the inner 
edges of the antennal bases. Genitalia were prepared following the standard method 
described by Robinson (1976) and Traugott-Olsen and Nielsen (1977). The genitalia 
were studied and some morphological structures were photographed in glycerol before 
permanent slide-mounting in Euparal. The male genital capsule was stained with fuch-
sin and the abdominal pelt with chlorazol black (Direct Black 38/Azo Black). The gen-
ital morphology was examined using a Novex B microscope. The photographs of adults 
were taken using a Leica S6D stereomicroscope and Leica DFC290 digital camera. The 
photographs of genitalia were made using a Leica DM2500 microscope and a Leica 
DFC420 digital camera. The descriptive terminology of morphological structures fol-
lows Traugott-Olsen and Nielsen (1977); Kaila (1999a, 2011) and Kristensen (2003). 
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Table 1. Species and distribution of the Elachista saccharella species group.

Elachista species Distribution Notes References
E. albrechti Kaila, 1998 Nepal Male only Kaila 1998
E. heteroplaca Meyrick, 1934 India Male only Meyrick 1934; Kaila 1998
E. lorigera (Meyrick, 1921) Indonesia Female only Meyrick 1921; Kaila 1998
E. picroleuca (Meyrick, 1921) Indonesia The holotype is without 

abdomen
Meyrick 1921; Kaila 2019

E. oryx Sruoga & Kaila, 2019 Thailand Male only Sruoga et al. 2019
E. pellineni Sruoga & Kaila, 2019 Thailand Male and female Sruoga et al. 2019
E. capricornis Sruoga & Kaila, 2019 Thailand Male only Sruoga et al. 2019
E. phichaiensis Sruoga & Kaila, 2019 Thailand Male only Sruoga et al. 2019
species Nr. VS3/29.03.19 Thailand Described, but not 

named; female only
Sruoga et al. 2019

E. olekarsholti sp. nov. China Male only Present study
E. canis Parenti, 1983 Japan; Russian Far 

East
Male and female Parenti 1983; Sinev and Sruoga 1997; 

Sugisima and Kaila 2005 
E. planicara Kaila, 1998 Japan; Russian Far 

East
Male and female Kaila 1998; Sugisima and Kaila 2005 

E. sasae Sinev & Sruoga, 1995 Japan; Russian Far 
East

Male and female Sinev and Sruoga 1995; Sugisima and 
Kaila 2005 

E. griseola Diakonoff, 1955 New Guinea Male only Diakonoff 1955; Kaila 2019
E. ignicolor Kaila, 2011 Australia Male and female Kaila 2011, 2019
E. solena (Bradley, 1974) New Guinea Male only Bradley 1974; Kaila 1999a, 2019 
E. angularis (Braun, 1918) USA Male and female Braun 1918; Kaila 1999b 
E. brachyelytrifoliella Clemens, 1864 USA Male and female Clemens 1864; Kaila 1999b
E. dulcinella Kaila, 1999 USA Male and female Kaila 1999b
E. hedionella Kaila, 1999 USA Female only Kaila 1999b
E. helodella Kaila, 1999 Canada; USA Male and female Kaila 1999b
E. saccharella (Busck, 1934) Cuba; Ecuador; Peru; 

USA
Male and female Busck 1934; Kaila 1999b; White et 

al. 2007; Sruoga 2010; Kaila 2019
E. suavella Kaila, 1999 USA Male and female Kaila 1999b
E. uniolae Kaila, 1999 USA Female only Kaila 1999b
E. phiala Sruoga, 2010 Ecuador Female only Sruoga 2010

Abbreviations for repositories

NKU Insect Collection of Nankai University, Tianjin, China
ZMUC Zoological Museum, University of Copenhagen, Denmark

Taxonomy

Key to the Asian species of Elachista saccharella species group based on male 
genitalia

[males of E. lorigera, E. picroleuca and E. species Nr. VS3/29.03.19 are unknown]

1 Valva distally bilobed (Kaila 1998, figs. 2 and 14; Sruoga et al. 2019, figs. 16, 26, 
42 and 53; this paper, Fig. 4) ............................................................................2

– Valva distally not bilobed (Sugisima and Kaila 2005, figs. 2, 6, 11 and 19) .......8
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2 Valva distally with long, strongly sclerotised spine (Kaila 1998, fig. 2; Sruoga et 
al. 2019, figs. 16, 26 and 42) ............................................................................3

– Valva distally without long, strongly sclerotised spine (Kaila 1998, fig. 14; Sruoga 
et al. 2019, fig. 53; this paper, Fig. 4) ................................................................6

3 Spine of valva strongly curved, S-shaped (Sruoga et al. 2019, fig. 42) ..................
 .................................................................................................... E. capricornis 

– Spine of valva straight (Kaila 1998, fig. 2; Sruoga et al. 2019, figs. 16 and 26) .... 4
4 Digitate process short, as long as wide at base, triangular, devoid of setae (Sruoga 

et al. 2019, fig. 16) ...................................................................................E. oryx
– Digitate process long, more than 6 times longer than wide, apically with few setae 

(Kaila 1998, figs. 2 and 4; Sruoga et al. 2019, fig. 26) .......................................5
5 Digitate process about twice shorter than spine of valva (Kaila 1998, figs. 2 and 

4) .................................................................................................E. heteroplaca
– Digitate process as long as spine of valva (Sruoga et al. 2019, fig. 26) ..................

 ........................................................................................................ E. pellineni 
6 Digitate process strongly dilated apically; spinose knob of gnathos indentated 

(Kaila 1998, figs. 14 and 16) ............................................................ E. albrechti
– Digitate process not dilated apically; spinose knob of gnathos not indentated 

(Sruoga et al. 2019, fig. 53; this paper, Figs. 4 and 12) ......................................7
7 Digitate process more than ten times as long as wide (Sruoga et al. 2019, fig. 

53) ..............................................................................................E. phichaiensis 
– Digitate process about three times as long as wide (this paper, Fig. 4) .................

 ...................................................................................... E. olekarsholti sp. nov. 
8 Digitate process absent (Sugisima and Kaila 2005, fig. 19) ..............E. planicara
– Digitate process present (Sugisima and Kaila 2005, figs. 2, 6 and 11) ...............9
9 Costa of valva with hump at 1/3 from the base; phallus as long as valva (Sugisima 

and Kaila 2005, figs. 2 and 6) ................................................................ E. canis 
– Costa of valva with hump at 2/3 from the base; phallus 4/5 length of valva (Sugi-

sima and Kaila 2005, fig. 11) ................................................................. E. sasae 

Key to the Asian species of Elachista saccharella species group based on fe-
male genitalia

[females of E. albrechti, E.heteroplaca, E. picroleuca, E. oryx, E. capricornis, E. phichaien-
sis and E. olekarsholti sp. nov. are unknown]

1 Corpus bursae without signum (Kaila 1998, fig. 11) .......................E. planicara
– Corpus bursae with signum (Kaila 1998, fig. 7; Sugisima and Kaila 2005, figs. 7 

and 12; Sruoga et al. 2019, figs. 37 and 62) ......................................................2
2 Signum boomerang-shaped, forming an angle of about 120 degrees (Sruoga et al. 

2019, fig. 37) ................................................................................... E. pellineni 
– Signum not boomerang-shaped, straight or weakly curved, forming an angle less 

than 40 degrees (Kaila 1998, fig. 7; Sugisima and Kaila 2005, figs. 7 and 12; 
Sruoga et al. 2019, fig. 62) ................................................................................3
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3 Antrum cup-shaped, anteriorly abruptly narrowing into ductus bursae (Kaila 
1998, fig. 7; Sugisima and Kaila 2005, fig. 7) ....................................................4

– Antrum gradually narrowing towards ductus bursae (Sugisima and Kaila 2005, 
fig. 12; Sruoga et al. 2019, fig. 61) ....................................................................5

4 Apophysis anterioris 3/5–2/3 as long as apophysis posterioris; antrum with dense 
internal spines (Sugisima and Kaila 2005, fig. 7) .................................... E. canis 

– Apophysis anterioris twice shorter than apophysis posterioris; antrum without 
internal spines (Kaila 1998, fig. 7)......................................................E. lorigera

5 Colliculum width about 0.2 times width of ostium bursae; corpus bursae with 
internal spines (Sugisima and Kaila 2005, fig. 12) .................................. E. sasae

– Colliculum width about 0.8 times width of ostium bursae; corpus bursae without 
internal spines (Sruoga et al. 2019, figs. 61 and 62) ....E. species Nr. VS3/29.03.19

Elachista olekarsholti sp. nov.
http://zoobank.org/DD59D982-4E63-4797-B541-F9736A0D47AE
Figures 1–12 

Material examined. Holotype. CHINA • ♂; Henan Prov.[ince], Tongbai; 300 m alt.; 
11–13 Sep. 2000; O. Karsholt leg.; NKU VS501. Paratype. CHINA • 1 ♂; same label 
as holotype; ZMUC VS502.

Diagnosis. Elachista olekarsholti belongs to the E. saccharella species group. It is a 
small, dark-coloured species with indistinct wing markings and a dorsoventrally flat-
tened head. In wing pattern and male genitalia, the new species is most similar to E. al-
brechti Kaila, 1998, known from Nepal. The main differences between E. albrechti (cf. 
Kaila 1998) and E. olekarsholti are: (1) spinose knob of gnathos very long and narrow 
in E. olekarsholti, in E. albrechti, it is club-shaped, with large distal dilation; (2) digitate 
process in E. olekarsholti is short and narrow, in E. albrechti, it is strongly dilated; (3) 
saccus in E. olekarsholti very short, whereas it is three times longer than wide in E. al-
brechti; (4) phallus in E. olekarsholti strongly curved beyond the middle, with cornutus, 
in E. albrechti, it is strongly curved before the middle, without cornutus. 

Male (Figs. 1–3). Forewing length 3.5–3.6 mm; wingspan 7.7–7.9 mm (n = 2). 
Head: frons shiny, creamy white; vertex whitish-brown; neck tuft greyish-brown; 
labial palpus upwards curved, diverging, about 1.7 times as long as width of head, 
whitish-creamy, distal part of second and third segment with few dark brown scales; 
scape creamy white below, with few dark brown scales above, without pecten; fla-
gellum blackish-brown above, weakly annulated with paler rings, basal part creamy 
white below. Thorax and tegula greyish-brown, mottled with dark brown tipped 
scales. Forewing: ground colour blackish-brown, basal part slightly paler, inter-
mixed with few rusty scales; indistinctly delimited oblique whitish-creamy streak 
from 1/3 of costa to fold where there is a small group of raised black scales; in-
distinct whitish creamy spot at 2/3 length of costa and similar one on dorsum 
just before it; fringe scales brownish-grey, fringe line brownish-black. Hind-wing 
brownish-grey, with fringe concolorous.

http://zoobank.org/DD59D982-4E63-4797-B541-F9736A0D47AE
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Figures 1–3. Elachista olekarsholti sp. nov. 1 male adult, holotype 2 same, head, frontal view 3 head, 
paratype, lateral view. Scale bars: 1 mm.

Female. Unknown. 
Male genitalia (Figs. 4–12). Uncus lobes very small, triangular-shaped, apex with 

few tiny setae. Basal arms of gnathos very long, heavily melanised and strongly bent 
towards posterior direction, apically fused; spinose knob about two times as long as 
wide, apically widened. Costa of valva almost straight; basal fold of costa meets distal 
fold at 1/3 from base. Cucullus medially deeply incised, thus divided into two lobes: 
triangular lobe where sacculus meets cucullus and another longer distal lobe. Digitate 
process short and slender, three times as long as its width, distally with few short setae. 
Juxta lobes large, about 1/4 length of valva, mesially somewhat produced, medial inci-
sion between juxta lobes very short (Figs. 4 and 10), distal margin medially slightly 
concave, ventral surface with short setae medially and long setae laterally. Vinculum 
with broad median ridge, tapered to short and broad saccus. Phallus about 1.6 length 
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Figures 4–8. Elachista olekarsholti sp. nov. 4 general view of male genitalia (phallus removed), holotype 
5 phallus, holotype 6 phallus, paratype 7 apical part of phallus, holotype 8 apical part of phallus, para-
type. Scale bars: 0.1 mm. 
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Figures 9–12. Elachista olekarsholti sp. nov. 9 uncus lobes and distal part of phallus, paratype, in glycerol 
before permanent mounting in Euparal 10 apical part of juxta lobe, paratype 11 vinculum and saccus, 
paratype 12 same, in glycerol before permanent mounting in Euparal. Scale bars: 0.1 mm.

of valva, twisted and strongly curved at basal 1/2 and 4/5; vesica with group of minute 
spines and long folded cornutus.

Biology. Unknown.
Flight period. Based on the specimens available, adults fly in September. 
Distribution. So far, this species is known only from east-central China. 
Etymology. The new species is named in honour of Ole Karsholt (Copenhagen, 

Denmark) who collected the type specimens. 
Remarks. The phallus of the holotype is slightly distorted during slide mounting 

and, therefore, looks somewhat skewed in Fig. 5. 



A new species of Elachista from China 49

Acknowledgements

I am greatly indebted to Ole Karsholt (Copenhagen, Denmark) and Lauri Kaila (Hel-
sinki, Finland) for providing the specimens for this study. The comments of anony-
mous reviewers are also appreciated.

References

Bradley JD (1974) A new genus and species of Elachistid moth (Lepidoptera, Elachistidae) 
reared on sugar-cane in Papua New Guinea. Bulletin of Entomological Research 64(1): 
73–79. https://doi.org/10.1017/S0007485300026997

Braun AF (1918) New Genera and Species of Lyonetiidae (Microlepidoptera). Entomological 
News and Proceedings of the Entomological Section of the Academy of Natural Sciences 
of Philadelphia 29(7): 245–251.

Brooks TM, Mittermeier RA, da Fonseca GA, Gerlach J, Hoffmann M, Lamoreux JF, Mitter-
meier CG, Pilgrim JD, Rodrigues AS (2006) Global biodiversity conservation priorities. 
Science 313: 58–61. https://doi.org/10.1126/science.1127609

Busck A (1934) Microlepidoptera of Cuba. Entomologia Americana 13: 151–203. [7 pls] 
Clemens JB (1864) North-American Micro-Lepidoptera. Proceedings of the Academy of Natu-

ral Sciences of Philadelphia 1864: 415–430.
Diakonoff A (1955) Microlepidoptera of New Guinea. Results of the third Archbold expedi-

tion. Verhandelingen der Koninklijke Nederlandse Akademie van Wetenschappen. AFD. 
Natuurkunde Tweeded Reeks, Deel L 3: 1–210. 

Kaila L (1998) Redescriptions of three Meyrick’s Asiatic elachistid species, with descriptions of 
two new species (Lepidoptera, Gelechioidea). Entomologica Fennica 9: 53–63. https://doi.
org/10.33338/ef.83966

Kaila L (1999a) Phylogeny and classification of the Elachistidae s.s. (Lepidoptera: Gelechioidea). 
Systematic Entomology 24: 139–169. https://doi.org/10.1046/j.1365-3113.1999.00069.x

Kaila L (1999b) A revision of the Nearctic species of the genus Elachista s. l. III. The bifasciella, 
praelineata, saccharella and freyerella groups (Lepidoptera, Elachistidae). Acta Zoologica 
Fennica 211: 1–235.

Kaila L (2011) Elachistine moths of Australia (Lepidoptera: Gelechioidea: Elachistidae). Mon-
ographs on Australian Lepidoptera. Vol. 11. CSIRO Publishing, Melbourne, x + 443 pp. 
https://doi.org/10.1071/9780643103481

Kaila L (2019) An annotated catalogue of Elachistinae of the World (Lepidoptera: Gelechioidea: 
Elachistidae). Zootaxa 4632: 1–231. https://doi.org/10.11646/zootaxa.4632.1.1

Kaila L, Sugisima K (2011) 1. Phylogeny, subfamily definition and generic classification. In: 
Kaila L (Ed.) Elachistine moths of Australia (Lepidoptera: Gelechioidea: Elachistidae). 
Monographs on Australian Lepidoptera. Vol. 11. CSIRO Publishing, Melbourne, 7–22. 
https://doi.org/10.1071/9780643103481

https://doi.org/10.1017/S0007485300026997
https://doi.org/10.1126/science.1127609
https://doi.org/10.33338/ef.83966
https://doi.org/10.33338/ef.83966
https://doi.org/10.1046/j.1365-3113.1999.00069.x
https://doi.org/10.1071/9780643103481
https://doi.org/10.11646/zootaxa.4632.1.1
https://doi.org/10.1071/9780643103481


Virginijus Sruoga  /  ZooKeys 1068: 41–50 (2021)50

Kristensen NP (2003) Skeleton and muscles: adults. In: Kristensen NP (Ed.) Lepidoptera, 
Moths and Butterflies, 2 Morphology, physiology and development. Handbook of Zool-
ogy 4(36): 39−131. [De Gruyter, Berlin, New York]

Meyrick E (1921) New Micro-Lepidoptera. Zoologische Mededelingen, Leyden 8: 145–202.
Meyrick E (1934) Exotic Microlepidoptera 4(17): 513–544.
Parenti U (1983) Elachistidi del Giappone (Lepidoptera, Elachistidae). Bollettino del Museo 

Regionale di Scienze Naturali, Torino 1: 1–20.
Robinson GS (1976) The preparation of slides of Lepidoptera genitalia with special reference to 

the Microlepidoptera. Entomologist’s Gazette 27: 127–132.
Sinev SYu, Sruoga VA (1995) New species of the mining moths (Lepidoptera, Elachistidae) 

from Russian Far East. Entomologicheskoe Obozrenie 74: 120–137. [In Russian]
Sinev SY, Sruoga VA (1997) Fam. Elachistidae (Lepidoptera). In: Ler PA (Ed.) Key to the 

insects of Russian Far East. Vol. V. Trichoptera and Lepidoptera. Part. 1. Dal’nauka, Vladi-
vostok, 491–502. [in Russian]

Sruoga V (2010) The Elachistinae (Lepidoptera: Gelechioidea: Elachistidae) of Ecuador 
with descriptions of five new species. Zootaxa 2524: 33–50. https://doi.org/10.11646/
zootaxa.2524.1.3

Sruoga V, Kaila L, Rocienė A (2019) The Elachistinae (Lepidoptera: Gelechioidea, Elachistidae) 
of Thailand, with description of eight new species. European Journal of Taxonomy 574: 
1–34. https://doi.org/10.5852/ejt.2019.574

Sugisima K, Kaila L (2005) Japanese Elachista mining on the leaf of woody Poaceae (Lepi-
doptera: Elachistidae s. str.). Entomologica Fennica 16: 83–102. https://doi.org/10.33338/
ef.84241

Traugott-Olsen E, Nielsen ES (1977) The Elachistidae (Lepidoptera) of Fennoscandia and 
Denmark. Fauna Entomologica Scandinavica 6: 1–299.

Treitschke F (1833) Die Schmetterlinge von Europa. 9 (2). Ernst Fleischer, Leipzig, 294 pp. 
https://doi.org/10.5962/bhl.title.50612

White WH, Reagan TE, Carlton C, Akbar W, Beuzelin JM (2007) Elachista saccharella (Lepi-
doptera: Elachistidae), a leafminer infesting sugarcane in Louisiana. Florida Entomologist 
90(4): 792–794. https://doi.org/10.1653/0015-4040(2007)90[792:ESLEAL]2.0.CO;2

https://doi.org/10.11646/zootaxa.2524.1.3
https://doi.org/10.11646/zootaxa.2524.1.3
https://doi.org/10.5852/ejt.2019.574
https://doi.org/10.33338/ef.84241
https://doi.org/10.33338/ef.84241
https://doi.org/10.5962/bhl.title.50612
https://doi.org/10.1653/0015-4040(2007)90%5B792:ESLEAL%5D2.0.CO;2

	A new species of Elachista Treitschke, 1833 (Lepidoptera, Elachistidae, Elachistinae) from China, with identification keys to the Asian species of the Elachista saccharella species group
	Abstract
	Introduction
	Materials and methods
	Abbreviations for repositories

	Taxonomy
	Key to the Asian species of Elachista saccharella species group based on male genitalia
	Key to the Asian species of Elachista saccharella species group based on female genitalia
	Elachista olekarsholti sp. nov.

	Acknowledgements
	References

