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Introduction

According to recent taxonomy, the genus Xenochlo-
rodes Warren, 1897 consisted of nine species including 
X. graminaria (Kollar, 1850) and X. albicostaria Brandt, 
1938, both described from, and endemic to, southern 
Iran (Scoble 1999; Scoble & HauSmann 2007).  Viidalepp 
(1988) described the genus Hissarica, which was sub
sequently regarded as a subgenus of Xenochlorodes by 
HauSmann (1996). New results have demonstrated that 
Hissarica shows differences in wing shape, wing venation 
and genitalia characters, and it was therefore reinstated as 
a valid genus (Viidalepp & KoStjuK 2021).

In the framework of a revision of the subfamily 
Geometrinae in Iran (Feizpour et al., unpublished), we 
were faced with the unclear case of X. graminaria and 
X. albicostaria. Examination of specimens and of the rele
vant literature showed that X. graminaria and X. albicos-
taria most likely represent the same species. Moreover, 
this species differs greatly from other Xenochlorodes spe
cies in morphological characters (wing pattern and vena
tion, male and female genitalia structures), as already 
suggested by HauSmann (1996), who questioned the 
generic assignment of X. albicostaria. In this study, we 
propose the synonymy of X. albicostaria with X. grami-
naria and assign graminaria to a new genus.

Material and methods

Type material and additional specimens examined in this 
study are deposited in the following collections: NHRS—
Naturhistoriska Riksmuseet, Stockholm, Sweden; PCJM—Pri
vate collection of jörg-uwe meineKe, Kippenheim, Germany; 
SMNK—Staatliches Museum für Naturkunde Karlsruhe, Karls
ruhe, Germany; SMNS—Staatliches Museum für Naturkunde 
Stuttgart, Stuttgart, Germany; ZSM—Zoologische Staatssamm
lung München, Munich, Germany (SNSB).

Morphological examination
Type material and the original descriptions served for the 

identification and comparison of specimens. Documentation of 
external characters was carried out using a Visionary Digital 
photography system (LK Imaging System, Dun. Inc.) equipped 
with a Canon EOS 5DSR camera, as well as an Olympus E3 
digital camera. Genitalia preparations were carried out follow
ing standard techniques (e.g., robinSon 1976) and vesicae were 
everted following the method described by SiHVonen (2001). 
Before embedding, genitalia characters were photographed in 
their natural position using a Keyence VHX5000 digital micro
scope, following the methods proposed by wanKe & rajaei 
(2018) and wanKe et al. (2019, 2021). Genitalia were then embed
ded in Euparal on permanent slides and photographed with the 
same Keyence digital microscope.

DNA barcoding and analysis
Analysis of mitochondrial DNA was carried out by submit

ting one dry leg of each specimen to the Canadian Centre for 
DNA Barcoding, Guelph, Canada. Extraction and amplification 
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Z u s a m m e n f a s s u n g
Eine neue Gattung, Sabzia Wanke & Rajaei, gen. n., wird anhand der iranischen Art Phorodesma grami-

naria Kollar, 1850 beschrieben. In vergangenen taxonomischen Untersuchungen wurde letztere in die Gattung 
Xenochlorodes Warren, 1897 gestellt. Außerdem wird Xenochlorodes albicostaria Brandt, 1938, syn. n. mit Sab-
zia graminaria (Kollar, 1850), comb. n. synonymisiert. Die neue Gattung wird, basierend auf äußeren und inneren 
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che und weibliche Genitalien werden beschrieben und illustriert.
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of DNA and sequencing of the barcode fragment (658 basepairs 
at the 5’ terminus) of the mitochondrial gene Cytochrome-C Oxi-
dase I were performed using standard protocols (e.g., iVanoVa et 
al. 2006). MEGA X (Kumar et al. 2018; StecHer et al. 2020) 
was used for the maximum likelihood analysis (with 1000 boot
strap replications) and calculation of genetic distances based on 
the K2P model (Kimura 1980). A list of all specimens used for 
the analysis is presented in Appendix 1 along with their sam
pling sites and Process ID numbers. Sequences, photographs 
and label data are accessible on BOLD, as dataset DSSABZIA 
(doi: https://dx.doi.org/10.5883/DSSABZIA).

Systematic part

Sabzia Wanke & Rajaei, gen. n.
(Figs. 1–5, 10, 11A, 12, 15)

Type species
Phorodesma graminaria Kollar, 1850: 51, 53.

Description
Wingspan: 24–32 mm in males, 22–27 mm in females. 

Antennae dorsally scaled, bipectinate in both male and 
female, branches shorter in females (longest branch about 
1 mm in males, 0.25 mm in females). Frons flat, scaled, 
reddishbrown. Chaetosemata developed as two sepa
rate patches behind the eyes. Length of labial palpi in 
lateral view approximately equal to diameter of eye. Pro
boscis absent. Epiphysis almost equal to length of foreti
bia. Midtibia with one pair of spurs almost equal in size. 
Hindtibia with one pair of spurs, the inner spur slightly 
shorter than the outer spur. Thorax grassgreen.

Wings grassgreen, without transverse lines or dis
cal spots. Forewing more densely scaled and slightly 
darker in colour than hindwing, costa beige. Like in many 
Geometrinae, the wing colour may vary due to killing and 
preservation methods and aging. Here, the colour varies 
from beige to yellow (Figs. 1–5). Fringes slightly lighter 
than wings. Wings rather long and narrow. Venation of 
forewing with discocellular vein strongly angled. Vein R1 
basally fused with vein Sc, the latter distally not reach
ing costa. Areole absent. Vein R2 fused with vein R3, 
veins R2–M1 on a common stalk and veins M3 and CuA1 
stalked. Hindwing veins Rs–M1 and M3–CuA1 stalked 
(Fig. 11A). Frenulum absent in both sexes. 

In the male genitalia (Fig. 12), the uncus and gnathos 
are strongly sclerotized and pincershaped, both apically 
pointed. Uncus in lateral view curved and thick.  Gnathos 
ventrally covered with tiny, sclerotized spines; hook
shaped in lateral view, with a serrated inner edge (Fig. 12c). 
Socii present, membranous and broad. Valva elongated 
but not exceeding tip of uncus, basal part strongly scle
rotized towards centre, apical part membranous. Valva 
slightly concave ventrally and with a heavily sclerotized 
central ridge (harpe). Tip of harpe broad, apical part den

tate and curved towards centre of valva. Saccus rounded 
(Fig. 12a). Aedeagus sclerotized and short, thin at base, 
broadening towards apex (Fig. 12b). Vesica without cor
nuti. Second tergite without interior processes (apodemes). 
Posterior margin of sternum A8 concave (Fig. 12d).

Female genitalia with broad papillae anales, length of 
apophyses anteriores approximately 1/2 length of apophy
ses posteriores. Lamella antevaginalis sclerotized. Duc
tus bursae broad and tubular, membranous; corpus bursae 
oval, membranous, without signa (Fig. 15).

Diagnosis
The new genus is compared to the closest genera, 

Xenochlorodes and Hissarica. Viidalepp & KoStjuK (2021) 
recently restored Hissarica from synonymy with Xeno-
chlorodes, where it had been placed as a valid subgenus 
(HauSmann 1996). Sabzia graminaria comb. n. had been 
previously assigned to the genus Xenochlorodes (prout 
1938). However, S. graminaria comb. n. differs from 
Xenochlorodes species and the monotypic genus Hissa-
rica by the narrow and elongated wings without transverse 
lines (Figs. 1–10). In the forewing venation, Sabzia gen. n. 
differs from Xenochlorodes and Hissarica in the absence 
of an areole, the fusion of vein R2 with vein R3, and in 
having veins M3 and CuA1 stalked (areole present, vein 
R1 fused with veins R2+R3, and veins M3 and CuA1 con
nate in Xenochlorodes; areole present, vein R1 fused with 
veins R2+R3, and veins M3 and CuA1 arising separately 
from cell in Hissarica). In the hindwing of Sabzia gen. n., 
veins M3 and CuA1 are stalked (arising from cell in Xeno-
chlorodes; arising separately from cell in Hissarica) 
(Fig. 11). In the male genitalia of Sabzia gen. n. the gna
thos is laterally hookshaped with a serrated inner edge, 
the valva has a sclerotized harpe with a broad tip, and the 
saccus is rounded (gnathos laterally curved, harpe absent, 
saccus forked in Xenochlorodes; gnathos laterally curved, 
harpe thin, its tip tapered, and saccus rounded in Hissa-
rica). In Sabzia gen. n. the aedeagus is short, basally thin, 
broadening towards the apex (aedeagus long and slender 
in Xenochlorodes; aedeagus long and thick in Hissarica). 
The second tergite in males of Sabzia gen. n. lacks interior 
processes (apodemes) and the posterior margin of sternum 
A8 is concave (second tergite with paired, clubshaped 
apodemes and sternum A8 bilobed in Xenochlorodes; sec
ond tergite without any processes and sternum A8 concave 
with tip in the centre in Hissarica) (Figs. 12–14).

In the female genitalia of Sabzia gen. n. the ductus 
bursae is tubular and membranous and the corpus bursae 
is oval (ductus bursae narrowing proximally and strongly 
sclerotized, corpus bursae oval in Xenochlorodes; ductus 
bursae sclerotized, corpus bursae elongated in Hissarica) 
(Figs. 15–17).

In addition to morphological characters, we used DNA 
barcode data from the BOLD database to check whether 
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Figs. 1–10. Wing colouration and pattern of Sabzia Wanke & Rajaei, gen. n., Xenochlorodes Warren and Hissarica Viidalepp 
spp. (a = upperside; b = underside). – 1–5. S. graminaria (Kollar, 1850), comb. n. [1–3: Iran, Fars, Komehr; 2: g. prep. 11052; 3: 
g. prep. 11051; 4: Iran, Fars, Miyan Kotal, g. prep. 272/2016 S.F.; 5: Illustration from prout (1935)]. 6–7. X. olympiaria (Herrich
Schäffer, [1852]) [6: Krk, Fiumebucht, g. prep. 1087/2021, d. wanKe; 7: Turkey, Mugla, vic. Esen, g. prep. 1088/2021, d. wanKe]. 
8–9. H. postalbida Viidalepp, 1988 [all Tadjikistan, Kondara; 8: g. prep. 1091/2021, d. wanKe; 9: g. prep. 1090/2021, d. wanKe]. 
10. Adult of S. graminaria comb. n. from Iran (Kerman, Hanna protected area; photo by H. rajaei). Scale bar: 1 cm.
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Fig. 11. Wing venation of (A) Sabzia graminaria (Kollar, 1850), comb. n., (B) Hissarica postalbida Viidalepp, 1988 and (C) Xeno-
chlorodes olympiaria (HerrichSchäffer, [1852]). Areole blue coloured; area between R1 to R3 veins orange coloured. No  areole is 
present in S. graminaria comb. n. (rectangle A1) and one areole (blue coloured) is present in Xenochlorodes (rectangle C1). Remark: 
according to Viidalepp & KoStjuK (2021), veins R2–M1 in the genus Hissarica (C) are stalked from the cell apex, R2 diverges after 
M1 and anastomoses with R1 towards the costa, therefore we here name this vein as R1+2. In Sabzia Wanke & Rajaei, gen. n. (B), 
veins R2–M1 are also stalked from the cell apex, but R2 does not diverge after M1 but reaches the costa along with R3; therefore, 
we here name this vein as R2+3.
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Figs. 12–14. Male genitalia of Sabzia Wanke & Rajaei, gen. n., Xenochlorodes Warren and Hissarica Viidalepp spp. – 12. S. grami-
naria (Kollar, 1850), comb. n. (a, c, d: Iran, Kerman, Jiroft, g. prep. 1092/2021, d. wanKe; b: Iran, Fars, Komehr, g. prep. 11051). 
13. X. olympiaria (Herrich Schäffer, [1852]) (a–d: Krk, Fiumebucht, g. prep. 1087/2021, d. wanKe; e–f: Spain, Girona, Puigventós, 
g. prep. 1086/2021, d. wanKe). 14. H. postalbida Viidalepp, 1988 (a–d: Tadjikistan, Kondara, g. prep. 1091/2021, d. wanKe). a = gen
italia capsule; b = aedeagus; c = uncus, lateral view; d = sternum A8; e = saccus; f = tergite 2. Scale bar: 1 mm; c, d, f are out of scale.
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Figs. 15–17. Female genitalia of Sabzia Wanke & Rajaei, gen. n., Xenochlorodes Warren and Hissarica Viidalepp spp. – 15. S. grami-
naria (Kollar, 1850), comb. n. (Iran, Esfahan, vic. Sar Chesmeh, g. prep. 1093/2021, d. wanKe). 16. X. olympiaria (HerrichSchäffer, 
[1852]) ( Turkey, Mugla, vic. Esen, g. prep. 1088/2021, d. wanKe). 17. H. postalbida Viidalepp, 1988 (Tadjikistan, Kondara; g. prep. 
1090/2021, d. wanKe). Scale bar: 1 mm.
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Fig. 18. Maximum likelihood analysis of Sabzia Wanke & Rajaei, gen. n. and closely related Palearctic species from different gen
era and tribes, based on COI 5’ sequences (built with MEGA X; Kimura 2parameter model; bootstrap method, 1000 replications). 
Remark: the COI data used here were only used to check whether or not S. graminaria (Kollar, 1850), comb. n. clustered with the 
genus Xenochlorodes Warren, and not for phylogenetic purposes; for a sound phylogenetic analysis of Hemitheini, see murillo-
ramoS et al. (2019).

or not Sabzia graminaria comb. n. clusters with the genus 
Xenochlorodes. The results of this analysis support our 
hypothesis to combine S. graminaria with a new genus, 
as it diverges by 11% from the type species of Xenochlo-
rodes, X. olympiaria (HerrichSchäffer, [1852]) (Fig. 18). 
Furthermore, the genetic distance from all other Palearctic 
Geometrinae is approximately 10%. We emphasize here 
that these results from COI barcoding alone should not be 
regarded as sound data for drawing any phylogenetic con
clusions.

Tribal assignment
While placed within the genus Xenochlorodes, Sabzia 

graminaria was previously assigned to the tribe Hemis
tolini. According to the results of murillo-ramoS et al. 
(2019), who subordinated Hemistolini under Hemitheini, 
we tentatively assign Sabzia gen. n. to the tribe Hemith
eini. However, a comprehensive molecular phylogenetic 
study including Sabzia gen. n. is recommended for a reli
able tribal assignment of the new genus.

Etymology
The name of this genus derives from the Persian word 

“Sabz”, meaning green, and refers to the wing colour of type 
species Sabzia graminaria comb. n.

Sabzia graminaria (Kollar, 1850), comb. n.

Phorodesma graminaria Kollar, 1850: Kollar 1850: 51, 53. Holo
type ♂ (South West Persia: Schiraz). Holotype not traced, 
possibly lost.

Xenochlorodes albicostaria Brandt, 1938: brandt 1938: 55. Syn
types ♂♀ ([Iran]: Comèe [Komehr], Bam-i-Firus). Hereby 
regarded as a new synonym of Sabzia graminaria, syn. n. 
based on morphological examination and sympatric occur
rence (see taxonomic note, below).

Material examined
P a r a t y p e  ♂ of X. albicostaria brandt, 1938: Iran, Fars, 

Straße Ardekan-Talochosroe [Tall Khosrow], Comèe [Komehr], 
3600 m, 25.vi.1937, coll. brandt, g. prep. ZSM G No. 1545 
(ZSM).

1 ♂, 1 ♀, same data as paratype of X. albicostaria, 2600 m, 
30.vi.1937, coll. brandt, g. preps (♂) 11051, (♀) 11052 (NHRS).
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a high similarity with S. graminaria. It matches in all 
external characters, such as the long and narrow wing 
shape, the green colouration of the wings, the lack of 
transverse lines on the wings, the two terminal spurs on 
the hindleg, the absence of a frenulum, the strongly angled 
discocellular vein, vein R2 situated near the cell apex and 
vein M1 arising from the common stalk of veins R2–5 
(Figs. 1–5). We therefore synonymize X. albicostaria with 
S. graminaria, syn. n.

Description and diagnosis
See generic part.

Phenology and habitat
Flying from May to July at altitudes from 1900 to 3600 m.

Biology
Unknown

Distribution
Species endemic to Iran, occurring from western to 

southern Iran along the Zagros Mountains.
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(1938) from the southern Iranian province Fars, shows 

Downloaded From: https://bioone.org/journals/Integrative-Systematics:-Stuttgart-Contributions-to-Natural-History on 17 Sep 2022
Terms of Use: https://bioone.org/terms-of-use



 WANKE ET AL.: TAXONOMY AND SYSTEMATICS OF XENOCHLORODES GRAMINARIA  69

Kollar, V. & redtenbacHer, l. (1850): Ueber den Character der 
InsectenFauna von Südpersien. – Denkschriften der Kai
serlichen Akademie der Wissenschaften, Wien 1: 42–53.

Kumar, S., StecHer, g., li, m., Knyaz, c. & tamura, K. (2018): 
MEGA X: Molecular Evolutionary Genetics Analysis across 
computing platforms. – Molecular Biology and Evolution 35 
(6): 1547–1549.

 https://doi.org/10.1093/molbev/msy096
murillo-ramoS, l., breHm, g., SiHVonen, p., HauSmann, a., 

Holm, S., reza gHanaVi, H., Õunap, e., truuVerK, a., 
Staude, H., FriedricH, e., tammaru, t. & waHlberg, n. 
(2019): A comprehensive molecular phylogeny of Geometri
dae (Lepidoptera) with a focus on enigmatic small subfami
lies. – PeerJ 7:e7386.

 https://doi.org/10.7717/peerj.7386
prout, l. b. (1934–1939): Die Spanner des Palaearktischen Fau

nengebietes. – In: Seitz, a. (ed.), Die GrossSchmetterlinge 
der Erde, Supplement zu Band 4, pp. 1–479. Stuttgart (A. 
Kernen Verlag).

robinSon, g. S. (1976): The preparation of slides of Lepidoptera 
genitalia with special reference to the Microlepidoptera. – 
Entomologist’s Gazette 27: 127–132.

Scoble, m. j. (1999): Geometrid Moths of the World: A Cata logue 
(Lepidoptera, Geometridae). Vols. 1 & 2, 1200 pp. Colling
wood (CSIRO Publishing) and Stenstrup (Apollo Books).

Scoble, m. j. & HauSmann, a. (2007): Online list of valid and 
available names of the Geometridae of the World. Updated. 
Available from: http://www.herbulot.de/globalspecieslist.htm 
(accessed 27 May 2021)

SiHVonen, p. (2001): Everted vesicae of the Timandra griseata 
group: methodology and differential features (Geometridae, 
Sterrhinae). – Nota Lepidopterologica 24 (3): 57–64.

StecHer, g., tamura, K. & Kumar S. (2020): Molecular Evolu
tionary Genetics Analysis (MEGA) for macOS. – Molecular 
Biology and Evolution 37 (4): 1237–1239.

 https://doi.org/10.1093/molbev/msz312
Viidalepp, j. (1988): Geometridae fauna of the Central Asian 

mountains. Nauka Moskow. 1240.
Viidalepp, j. & KoStjuK, i. (2021): Taxonomic notes on two 

endemic geometrine genera from Middle Asia (Lepidoptera: 
Geometridae, Geometrinae). Zootaxa 5052 (1): 137–144.

 https://doi.org/10.11646/zootaxa.5052.1.9
wanKe, d., bigalK, S., Krogmann, l., wendt, i. & rajaei, 

H. (2019): The Fixator—A simple method for mounting of 
arthropod specimens and photography of complex struc
tures in liquid. – Zootaxa 4657 (2): 385–391.

 https://doi.org/10.11646/zootaxa.4657.2.11
wanKe, d. & rajaei, H. (2018): An effective method for the 

close up photography of insect genitalia during dissection: 
a case study on the Lepidoptera. – Nota Lepidopterologica 41 
(2): 219–223.

 https://doi.org/10.3897/nl.41.27831
wanKe d., ulmer j. m., wendt i. & rajaei H. (2021): Updates 

on the Fixator—Facilitating the investigation, mounting, 
and photography of structures and specimens in liquid. – 
Zootaxa 4999 (4): 397–400.

 https://doi.org/10.11646/zootaxa.4999.4.9

Authors’ addresses:
1State Museum of Natural History Stuttgart, Entomology, Rosenstein 1, D70191 Stuttgart, Germany;
email (corresponding author): dominic.wanke@smnsbw.de
2University of Hohenheim, Systematic Entomology (190n), Garbenstr. 30, D70599 Stuttgart, Germany
3Department of Plant Protection, Faculty of Agriculture, Ferdowsi University of Mashhad, Mashhad, Iran
4SNSBZSM, Bavarian State Collection of Zoology, Münchhausenstr. 21, D81247 Munich, Germany
5Estonian University of Life Sciences, Kreutzwaldi 5D, EE–51014 Tartu, Estonia

ZooBank registration: http://zoobank.org/References/54DF48FCFAA6441C98E5CCFA73C98620

Manuscript received: 08.X.2021; accepted: 18.II.2022.

Downloaded From: https://bioone.org/journals/Integrative-Systematics:-Stuttgart-Contributions-to-Natural-History on 17 Sep 2022
Terms of Use: https://bioone.org/terms-of-use



70 integratiVe SyStematicS Volume 5 (1)

Species Sampling Site Process ID
Aplasta ononaria
(Fuessly, 1783) Israel, Northern, Hermon, 30.vi.2003, leg. mueller, KraVcHenKo GWOR31707

Aplasta ononaria Israel, Northern, Hermon, 30.vi.2003, leg. mueller, KraVcHenKo GWOR50507

Aplasta ononaria Israel, Northern, Hermon, 30.vi.2003, leg. mueller, KraVcHenKo GWOR51707

Aplasta ononaria Italy, Calabria, Cosenza, Fiumara Trionto, 09.ix.1999, 
leg. Scalercio, intuSino & Vuono

GWOTD32712

Comibaena bajularia
Fletcher, 1963

Germany, Thuringia, Bad Blankenburg, Schwarzatal, 
Schieferbrueche, 07.vii.2013, leg. S. erlacHer

GBLAC25713

Comibaena bajularia Germany, Brandenburg, Barnim, Zerpenschleuse, 20.vi.2013, 
leg. rainer buSSe

GBLAF45614

Comibaena bajularia Italy, Calabria, Cosenza, 6km S Cosenza, Pianette di Dipignano, 
01.vi.2015, leg. g. poSa

GBLAA269115

Eucrostes indigenata
(De Villers, 1789)

Greece, Crete, Western Crete, Levka Ori Gebirge Kalikratis, 
13.v.2010, leg. leipnitz

GWOSC94510

Eucrostes indigenata Italy, Abruzzi, Majella, vic. Lettopalena, 27.vi.2004, leg. N. zaHm GWOTH28912

Eucrostes indigenata Greece, Thessaly, StrymonMuendung, 24.ix.2005, leg. weigert GWOSO51311

Hemithea aestivaria
(Hübner, 1789) Italy, Sardinia, Torpe, Baddore, 24.v.2007, leg. O. cao GWORD58108

Hemithea aestivaria Germany, Bavaria, centr, Woerth/Donau, Gmuender Au, 
04.vi.2000, leg. A. Segerer

GWORG02108

Hemithea aestivaria Germany, Bavaria, centr, Traunstein, Traunstein  Uebersee, 
03.vii.1997, leg. A. Segerer

GWORG02208

Hemithea aestivaria Germany, Bavaria, Upper Bavaria, Oberschleissheim, MW33, 
13.vi.2007, leg. axel HauSmann

GWOR408209

Hemistola chrysoprasaria
(Esper, 1795)

Italy, Calabria, Cosenza, FmeArgentino, 3Km E Orsomarso, 
10.viii.2007, leg. A. HauSmann

GWORC68107

Hemistola chrysoprasaria United Kingdom, 03.viii.2007, leg. OTL CGUKA73709

Hemistola chrysoprasaria Germany, Bavaria, Upper Bavaria, Schlagenhofen a. Woerthsee, 
06.vii.2008, leg. Karl ambil

GWOR377809

Hierochthonia semitaria
(Püngeler, 1901)

Israel, Jerusalem, Bet Shemesh, 30.vi.2003, 
leg. mueller, KraVcHenKo

GWOR17507

Hierochthonia semitaria Israel, Haifa, Carmel, Carmel Haifa, 15 Km South of Haifa, 
30.vi.2003, leg. mueller, KraVcHenKo

GWOR17607

Hierochthonia semitaria Jordan, Al Karak, Al Karak, Al Karak, 31.v.2003, Li, 
leg. mueller, KraVcHenKo

GWOR17907

Jodis lactearia
(Linnaeus, 1758)

Italy, Calabria, Lago dell Àngitola, 19.viii.2002, 
leg. S. Scalercio, M. inFuSino & J. tuScano

GWOTI89212

Jodis lactearia Germany, Bavaria, Upper Bavaria, Oberschleissheim, 
FlugahfenOst, 27.v.2008, leg. axel HauSmann

GBLGC12912

Jodis lactearia Germany, Thuringia, Bad Blankenburg, Boehlscheiben, 
Schieferbrueche, 14.vi.2013, leg. B. KircHner

GBLAD25214

Appendix 1. List of specimens used for the maximum likelihood analysis, with species, sampling site and Process ID. 
Data taken from BOLD, generated by axel HauSmann except GWORU55310, generated by norbert pöll.
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Species Sampling Site Process ID

Jodis lactearia Italy, Lombardy, Lago d`Iseo, Solto Collina, 28.v.2015, 
leg. A. HauSmann

GBLAA197015

Microloxia herbaria
(Hübner, [1813])

Kazakhstan, European Part, Rynkum sandy Steppe NW. 
Kandagash Loc., 17.vi.1999, leg. J. miatlenSKi & V. KaraliuS

GWOSF89010

Microloxia herbaria Ukraine, Crimea, Feodosiya, Primorskiy, 08.viii.2011, 
leg. V. SaVcHuK

GWOTA86113

Microloxia herbaria Kazakhstan, Almaty, Tien Shan, Bakhanas, 05.v.2011, 
leg. G. nazymbetoVa

GWOR539513

Thalera fimbrialis
(Scopoli, 1763)

Turkey, Isparta, Akdeniz, Isparta, Kirazlidere, 26.vi.2007, 
leg. F. can

GWORC57707

Thalera fimbrialis Kyrgyzstan, Naryn, MoldoToo Mts., KoroGoo Pass, 09.vii.2014, 
leg. S. Korb

GWOTO82715

Thalera fimbrialis Germany, Saarland, SaarpfalzKreis, Mandelbachtal, Hecken
dalheim, Lauterbachsklamm, 26.vii.2013, leg. andreaS werno

FGMLG06815

Victoria plantei
Herbulot, 1976 Israel, Southern, Arava, Yotvata, 22.iv.1992, leg. G. mueller GWORL75209

Xenochlorodes olympiaria
(HerrichSchäffer, [1852])

Italy, Basilicata, Valle Noce Trecchina, 12.vi.1996, 
leg. A. HauSmann

GWORB167608

Xenochlorodes olympiaria Italy, Sardinia, Olbia, Porto San Paolo, 11.v.2000, leg. L. weigert GWOSI92510

Xenochlorodes olympiaria Italy, Calabria, Fiumara Trionto, 13.v.1999, leg. S. Scalercio, 
M. inFuSino & M. Vuono

GWOTI89412

Xenochlorodes olympiaria Spain, Catalonia, Girona, Llanca, 30.v.1986, leg. weigert GWOSO51711

Xenochlorodes olympiaria Turkey, Adana, Akdeniz, Adana, Feke, 30.v.2002, leg. F. can GWORC60207

Sabzia graminaria (Kollar, 
1850), comb. n. 

Iran, Fars, DasteArzan vic., 05.vi.1997, 
leg. A. Hoffmann, P. Kautt

GWORU55310
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