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CHAPTER 1

An introduction to the Lepidoptera Iranica project”

HosseiN RaJAE! & OLE KARSHOLT?

Up-to-date checklists of living organisms are an essen-
tial and inescapable tool for research, habitat management
and conservation, pest control and biodiversity monitor-
ing. However, such organized and trustable baseline data
are missing for many groups of animals in Iran, includ-
ing Lepidoptera (butterflies and moths). Several lists pub-
lished in the past have contributed to our understanding of
Iranian Lepidoptera (e.g., RotuscHiLb 1921; Sutton 1963;
Barou 1967; Hasuemi 1966; Mirzavyans & Karavrr 1970;
MobparRRES AwaL 1994, 1997, 2012; Nazari 2003; NADERI
2012; Kocak & KemaAL 2014; TsHIKOLOVETS et al. 2014). How-
ever, most of these checklists covered either a narrow geo-
graphic range (e.g., RotHscHILD 1921; KaLaLl 1976) or only
few taxonomic groups (e.g., ECKWEILER & Hormann 1980;
Nazar12003), or suffered from a limited examination of col-
lections (e.g., BARoU 1967; MirzAYANS & KaraLr 1970). The
only published list with national scope and broader taxo-
nomic (at the order level) coverage, published by Kocak &
KEmAL (2014), is unfortunately full of errors and mislead-
ing data, suffers from structural problems and is useless for
most purposes (see last section of RaJag! et al. 2023b).

Unfortunately, due to a lack of sufficiently trained
lepidopterists in Iran, to the low number of amateur lepi-
dopterists and collectors and to the extremely low number
of research collections and active projects in Iran, a large
part of the Lepidoptera fauna of the country is estimated
as still undiscovered (see LanDry et al. 2023). The only
well-organized research initiative, “Association Lepi-
doptera Iranica” or A.L.I., which started in 2004, laid the
foundations for boosting and centralizing lepidopterologi-
cal activities in the country (see RaJakr et al. 2023b). Dur-
ing the course of three A.L.I. symposiums in Karlsruhe
and Tehran, a large number of lepidopterists from around
the world focused their efforts on the identification of Ira-
nian Lepidoptera for a few years. However, the A.L.IL. ini-
tiative did not receive enough attention in Iran and ended
too soon, after just three years.

The present catalogue is the first modern catalogue of
Iranian Lepidoptera with national coverage for the whole
order. In it, we tried to combine all presently-known phy-
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logenetic, systematic, taxonomic, nomenclatural and geo-
graphic information on the Lepidoptera of Iran. Our main
target was to present the data in a useful, easy-to-use and
compact format.

Iran, a country of great diversities

With an area of 1,648,195 km?, Iran is located in
the Middle East and stretches between 44—64° east and
25—40° north. It borders with Afghanistan and Pakistan to
the east, with Turkmenistan, Armenia and Azerbaijan to
the north and with Turkey and Iraq to the west. The coun-
try is confined by two water bodies: the Persian Gulf and
Sea of Oman to the south and the Caspian Sea to the north
(Fig. 1).

Except for the southern coasts of the Caspian Sea and
the southwestern lowlands, most of Iran’s territory forms
the Iranian Plateau. This geological formation is part of
the Eurasian plate, situated between the Indian plate to the
east and the Arabian plate to the west. Five major moun-
tain ranges are restricted to the Iranian Plateau: the Alborz
Mts. (north), the Kopet-Dagh Mts. (northeast), the Azer-
baijan Plateau (northwest), the Zagros Mts. (from north-
east through northwest to south) and the Makran Mts.
(southeast). The average altitude of the Iranian Plateau is
900 m (DsamaLi 2008). The lowest point of the country is
Chale Lut, at 56 m below sea level, whereas the highest
point is the Damavand summit, 5,610 m above sea level
(MarTov et al. 2008). Two large deserts, the Dasht-e Kavir
and the Dasht-e Lut, which occupy the central, eastern and
south-eastern regions of the country, contain evaporite
deposits from the Tethys Ocean. Climatologically, Iran is
a semi-arid to arid country, with less than 250 mm mean
annual precipitation. Annual precipitation decreases from
the northern part of the Alborz range to the southern parts
of the country (Razier et al. 2008).

Two main mountain ranges, the Alborz Mts. (north)
and the Zagros Mts. (northwest to southeast) are home to
a high diversity of plants and animals. The western part of
the Zagros Mts. is covered by open woodland dominated
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Fig. 1. Map of Iran, showing provinces and neighbouring countries.

by deciduous oak, sometimes mixed with wild pistachio
and almond scrubs. The vegetation of the eastern part of
the Zagros Mts. is comparable to that of Africa and Ara-
bia, with a pseudo-savanna vegetation containing many
Saharo-Sindian elements (Jones et al. 2013). The Cen-
tral Iranian Plateau contains saline plains mainly covered
by Artemisia steppes and highly diverse halophytic plant
communities, mostly in the family Chenopodiaceae (JONES
et al. 2013). The Hyrcanian forests on the northern slopes
of the Alborz range are temperate to subtropical humid
forests with many relictual species from the Last Glacial
Maximum (LGM) (JonEs et al. 2013).

Three different zoogeographic realms meet in Iran:
the Palearctic Realm, which covers the main part of the
country; the Saharo-Arabian Realm, which covers the
southern part of the country along the coasts of the Per-
sian Gulf; and the Oriental Realm, which touches only the
southeasternmost part of the country. Due to this unique
position, Iran is home to highly complex and diverse flo-
ral and faunal elements.

Iran is part of both the Irano-Anatolian and Caucasus
biodiversity hotspots, two of the 35 areas of the planet with

the highest species diversity (MYERs et al. 2000; MITTER-
MEIER et al. 2011; Noroozi et al. 2021). With a terrestrial
surface area of 1,648,195 km?, Iran has an equivalent
surface area to France, Germany, Spain and the United
Kingdom combined. However, Iran has over 50% more
endemic species of vascular plants and vertebrates than
those four countries combined (Jowkar et al. 2016). At
least 8,000 plant species are known from Iran, with an
endemism rate of 30% (Noroozi et al. 2019).

The Iranian flora was documented primarily in the
monumental work “Flora Iranica” (RECHINGER 1963—
2010) and in several regional and phytogeographic works
(ZoHAry 1973; Axnani et al. 1997, 2010; AxHANI 1998,
2005; Noroozi et al. 2013, 2019). Phytogeographically, Iran
is part of the Euro-Siberian Region in the north, the Irano-
Turanian Region, which covers most parts of the country,
and the Saharo-Sindian Region in the south (ZoHARY 1963).

The Iranian vertebrate fauna is well studied (Firouz
2005). In total, 1,310 vertebrate species are known from
the country, including 192 species of mammals (YUSEFI
et al. 2019), 534 species of birds (Kasori et al. 2016;
KHaLEGHIZADEH et al. 2017), 265 species of reptiles (SAFAEI-
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Manroo 2019), 22 species of amphibians (SAFAEI-MAHROO
et al. 2016) and 297 species of freshwater fish (ESMAEILI
et al. 2018).

In contrast, many invertebrate groups have only been
fragmentarily catalogued in Iran (KHAYRANDISH et al. 2017;
ENAvATNIA et al. 2018; DROGVALENKO & GHAHART 2021), but
at least the class Arachnida is very well catalogued and has
been regularly updated by Zamani et al. (2022), who listed
1,146 species including 906 Araneae, | Amblypygi, 28 Opil-
iones, 65 Pseudoscorpiones, 77 Scorpiones and 69 Solifugae.

Recent studies confirmed that the Azerbaijan Mts.
and Alborz, Kopet-Dagh and Zagros Mts. played a crucial
role as refugia during the Last Glacial Maximum (LGM)
(SEpDON et al. 2002; VoLobicHEVA 2002; AHMADZADEH et al.
2012; Raiagr et al. 2013). Many relictual species (e.g., the
Persian ironwood Parrotia persica), which were widely
distributed in all of Europe before the LGM, occur today
only in Iran (Aprorr et al. 2018).

Complex climatic and topographic contrasts have been
considered important factors contributing to this high
plant diversity (ZoHary 1973). Noroozi et al. (2019) showed
that roughly 75% of the endemic species are restricted to
mountains and that the rate of endemism increases along
the elevational gradient (Noroozi et al. 2019).

Combining the distributional data of selected animal
and plant groups with global zoogeographic, biotic, geologi-
cal and climate data, the Earth’s terrestrial habitats have
been subdivided into 14 terrestrial biomes and 846 ecore-
gions, seven and 16 of which, respectively, are recognized
in Iran (OLsoN et al. 2001; DINERSTEIN et al. 2017).

Threats to Iranian biodiversity

Roughly 10% of Iran’s territories are protected (JOWKAR
et al. 2016), including 30 national parks, 167 protected
areas, 44 wildlife refuges and 35 national natural monu-
ments. Still, the biodiversity of Iran is seriously threatened
by multiple environmental crises. Two charismatic Iranian
carnivorous species, the Caspian tiger and the Asiatic lion,
became extinct by the end of the 1950s, and two others,
the Asiatic cheetah and the Persian leopard, are ranked as
critically endangered by the International Union for the
Conservation of Nature (IUCN), along with over a hun-
dred vertebrate species regarded as vulnerable or already
endangered (Mazax 1981; Jowkar et al. 2016).

Natural and anthropogenic climate change and
drought, inefficient water management, human popu-
lation growth, air and soil pollution, traditional agricul-
ture (especially in natural habitats) and the side effects of
industry, overgrazing and lack of enforcement of environ-
mental regulations are some of the major environmental
threats in Iran (Jowkar et al. 2016; MANSOURI DANESHVAR
et al. 2019; AcHaKoucHak et al. 2021; AsHRAF et al. 2021).
From a global perspective, over 40 years of economic

sanctions by the most industrialized countries against Iran
have further exacerbated the above-listed threats to the
biodiversity of the country (TauBaz 2016).

New climate predictions show an increase of extreme
maximum temperatures, especially in the southern parts
of Iran, in the coming decades (ASHRAF VAGHEFI et al.
2019), and this is regarded as a major threat to the bio-
diversity of these regions (Youskri et al. 2019).

Human population growth, which has more than tri-
pled in the last 150 years (from about 25 million in 1865 to
about 84 million in 2022), has directly increased anthro-
pogenic pressure on the natural habitats and biodiversity
of Iran (Jowkar et al. 2016).

The rate of soil erosion in Iran (25 tonnes per hectare)
is 4.3 times more than the global average (AMIRASLANI &
DracovicH 2011). This reduces soil productivity and
results in frequent sandstorms (Jowk AR et al. 2016).

According to data from 2008, almost half of the
124 million livestock in Iran are sheep (about 52 million
individuals), which is the fifth largest population in the
world (VaLizapen 2010). Most of the natural habitats of
Iran, especially the protected areas located in arid and
sub-arid regions, are under extreme pressure from over-
grazing, which directly increases the vulnerability of
these areas (JowkaRr et al. 2016).

Increasing our taxonomic knowledge, and understand-
ing the diversity and distribution patterns, of the organisms
of an area are crucial first steps towards the conservation
of both habitats and species.

On the knowledge of the Lepidoptera of Iran

Since the description of the first Iranian moth species
(Zygaena cuvieri Boisduval, [1828]), a wealth of know-
ledge on the order Lepidoptera has been accumulated.
This knowledge is often imbalanced, however, and some
more charismatic groups, like the butterflies and zygaenid
moths, are much better studied than others.

The taxonomic study of most Iranian Microlepidop-
tera families was largely neglected in the past. This is
mostly due to a lack of sufficient collecting activities in
Iran and to the extremely low number of Microlepidop-
tera specimens in collections. However, several families
are much better studied, for example Cossidae (ALIPANAH
etal. 2021), Sesiidae (DE FREINA 1997; KALLIES & SPATENKA
2003, 2004), Zygaenidae (KeiL 2014), Coleophoridae
(BaLpIzZONE et al. 2006) and Pterophoridae (ALipANAH &
UsTtiuzHANIN 2005, 2007, 2013; ALipaNAH & GIELIS 2010).

The butterflies (superfamily Papilionoidea) are the best
studied group of Lepidoptera in Iran. They have been thor-
oughly covered by several detailed studies, large mono-
graphs and books (e.g., Nazarr 2003; TsHIKOLOVETS et al.
2014). A popular field guide on Iranian butterflies was pub-
lished by Naper1 (2012, 2019), including a revised checklist.
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Figs. 2-9. Biomes, ecoregions and habitats of Iran. 2. Map of biomes. 3. Map of ecoregions. 4-9. Habitats in selected ecoregions. —
4. Sahand Mt., 2,431 m. 5. Alborz Mts., between Gorgan and Shahrud, 2,455 m. 6. Bajgiran, between Bardar and Namanlu, 1,922 m.
7. Zagros Mts., Baghak Mt., between Hanna and Komehr, 2,355 m. 8. Dehbakri, Shir Mt., 1,940 m. 9. Lut Desert, SW Rig-e Yalan,
towards Fahradj, 289 m.
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The superfamily Pyraloidea (especially the family
Pyralidae) is one of the lesser-known superfamilies of
Lepidoptera in Iran. Still, there are several major works
that can be used as a baseline for the study of Pyralidae
and Crambidae in Iran (e.g., AMSEL 1949a, 1949b, 1950,
1951, 1954, 1958, 1959, 1961; ROESLER 1973; ALIPANAH
2017; SLamka 2019; LErAuT 2021).

In the clade Macrolepidoptera, several families
are better studied. For example, Lasiocampidae (e.g.,
ZorotuHIN & ZaHIr1 2008), Brahmaeidae and Saturniidae
(e.g., NassiG 1980, 1981; ZoLoTuHIN et al. 2011) and Sphin-
gidae (e.g., bE FREINA & WiTT 1987; DaNIEL 1961, 1971;
KiTcHING & ZAHIRT 2007; LEHMANN & ZAHIRT 2011).

The family Geometridae has been under intensive
revision by Rajaer and collaborators over the last decade
(e.g., Rasagr et al. 2011, 2012, 2022; RaJagr 2012; WANKE
et al. 2019, 2020).

In the superfamily Noctuoidea, some groups are better
studied, especially where major taxonomic revisions on
the Palearctic Realm have been published. For example,
the family Notodontidae was revised in the framework of
a project on Palearctic members of the family (ScHINTL-
MEISTER 2008). The family Erebidae was partially revised
as part of various projects, most of all in “The Bombycidae
and Sphingidae of the West Palearctic” (e.g., DE FREINA &
Witt 1987, 1991, 2001; pE FREINA 1997). The family Noli-
dae of Eurasia was revised by LAszLo et al. (2007).

Lots of data on the family Noctuidae have been pub-
lished in a number of monographs. For example, EBErRT &
Hacker (2002) provided a great baseline for faunis-
tic studies on this family in the country. Later, the Witt
Catalogue and Fibigeriana book series, written by vari-
ous authors (RonkAy et al. 2008, 2011, 2014a, 2014b, 2017
RonkAay & Ronkay 2009; BEnouNek et al. 2010; LopL et al.
2013, 2015; Pekarsky et al. 2019), provided further taxo-
nomic and faunistic details on this family in Iran.

Iranian Lepidoptera have also been listed as part
of general books on agricultural (Beupap 1988, 1997,
MoDARRES AWAL 1994, 1997, 2012) and forest (ABa1 2000)
pests, with additional information on the biology and host
plants of various economically important species.

Material and methods

Data sources

Taxonomic publications. In total, 1,694 taxonomic pub-
lications were examined, including all historical and recent
research papers, books, short communications, congress reports
and abstracts with a focus on the fauna of Iran or neighbouring
countries (see RaJaEr et al. 2023a). The faunistic literature from
all countries adjacent to Iran, but also Europe, the Russian Fed-
eration, the Arabian Peninsula and central Asia was reviewed
for Tranian records as far as available. All extracted data were
entered in a master Excel sheet and separated into taxonomic
data (higher classification, taxon name, author and year of pub-
lication) and distributional data, including province, precise

locality, altitude, date of collection and name(s) of collector(s).
Biological and ecological data were also collected where avail-
able. Data quality was thoroughly assessed by the first editor
(HR), with help from Dominic WANKE for parts of the families
Zygaenidae and Geometridae. The cut-off date for examination
of new literature for this version of the catalogue was 31 Decem-
ber 2022.

Scientific collections. As far as available and accessible
within the time frame of this project, specimens from scien-
tific collections were examined and their data extracted by the
authors of each taxonomic section of the catalogue (RaJaEr et al.
2023a) as an additional source of information. In total, 48 Lepi-
doptera collections, both institutional and private, were exam-
ined (see Table 1). Priority was given to identified but not yet
published specimens, which were added to the catalogue as pre-
viously unpublished data. Much Iranian material in these collec-
tions remains to be identified.

Updating the data

The collected data were then thoroughly vetted by the
authors of each section of the catalogue (RaJaer et al. 2023a),
all of which are internationally renowned Lepidoptera experts
with a high degree of authority on their taxonomic group(s).
Each specialist received the raw data concerning his or her tax-
onomic groups(s) of interest and was asked to carry out the fol-
lowing checks:

- verify whether each taxon was valid at the species or subspe-
cies level,

- verify whether any names had since been synonymized;

- check for any ambiguities with gender agreement or mis-
spellings;

- assign a status to each taxon for Iran, as follows: “resident”,
“unconfirmed”, “erroneous” or “erroneous but probable”
(see below for details);

- where necessary, add explanatory notes on the status of the
taxon in Iran, unpublished localities, new records, DNA bar-
coding, classification, phylogeny, nomenclature, misidenti-
fications, etc.

Finally, each collaborator was asked to provide a list of spe-
cies based on the data provided, sort them systematically and
add the higher classification.

Most records from recent taxonomic revisions were accepted
without any further systematic verification.

Systematics, taxonomy and nomenclature

To avoid taxonomic and nomenclatural errors in the cata-
logue, a comprehensive list of standard literature sources on
Lepidoptera names at all classification levels was used.

For the higher classification (superfamily and family level),
we mainly referred to NIEUKERKEN et al. (2011). Subfamily classifi-
cations are mainly according to KrISTENSEN (1998), in combination
with updated and recently published phylogenies (see Table 2).

In the case of conflicting phylogenetic hypotheses and dif-
ferent classifications by different authors, we referred to the
most recent publications and explained details in the notes.

Only published names are listed in the catalogue, except four
undescribed species (listed with the genus name followed by
“sp. n.”), one undescribed subspecies (“ssp. n.”’) and a number of
unidentified species (listed with the genus name followed by “sp.”).

We followed the International Code of Zoological Nomen-
clature (ICZN 1999) in not recognizing informal taxonomic lev-
els (e.g., forms, varieties or aberrations), which in some cases,
however, were included as synonyms.
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Table 1. List of examined collections and their abbreviations.

Collection name, city, country Abbreviation
Collection ALEXANDER SCHINTLMEISTER, Dresden, Germany CAS
Collection JEAN HAXAIRE LAPLUME, Paris, France CJHL
Collection of Plant Protection Department, Faculty of Agriculture, University of Birjand, Birjand, Iran ICB
Collection STEFAN NauMmanN, Berlin, Germany CSNB
Finnish Museum of Natural History, Helsinki, Finland MZH
Hayk Mirzayans Insect Museum, Tehran, Iran HMIM
Landesmuseum fiir Kdrnten, Klagenfurt, Austria NHMK
Museum fiir Naturkunde, Berlin, Germany (also known as Museum fiir Naturkunde der Humboldt MFNB
Universitat)
Museum fiir Tierkunde, Dresden, Germany MTD
Muséum national d’Histoire naturelle, Paris, France MNHN
Museum Witt Munich (now in ZSM), Munich, Germany MWM
National Museum Prague, Prague, Czechia NMPC
Natural History Museum, London, UK NHMUK
Naturalis Biodiversity Center, Leiden, The Netherlands RMNH
Naturhistorisches Museum Wien, Vienna, Austria NHMW
Naturhistoriska Riksmuseet, Stockholm, Sweden NRM
Private collection of Dirk StaDIE, Eisleben, Germany PCDS
Private collection of ALIREZA NADERI, Tehran, Iran PCAN
Private collection of ARTHUR LINGENHOLE, Biberach, Germany PCAL
Private collection of AXtL KaLLigs, Berlin, Germany PCAK
Private collection of BERND MULLER, Berlin, Germany PCBM
Private collection of JORG GELBRECHT, KOnigs Wusterhausen, Germany PCJG
Private collection of PETER GyuLal, Budapest, Hungary PCPG
Private collection of FRancEsco FENTONI, Pavia, Italy PCFF
Private collection of GUNTER MULLER, Freising, Germany PCGM
Private collection of H. CHrISTOF ZELLER, Thalgau, Austria PCCZ
Private collection of JARostaw Buszko, Torun, Poland PCJB
Private collection of JorG-UwE MEINEKE, Kippenheim, Germany PCIM
Private collection of MANFRED SOMMERER, Munich, Germany PCMS
Private collection of NorBERT PoLL, Bad Ischl, Austria PCNP
Private collection of PAyaAm ZEHzAD, Tehran, Iran PCPZ
Private collection of PEpER Skou, Ollerup, Denmark PCPS
Private collection of THomas KEiL, Dresden, Germany PCTK
Private collection of THomAs SoBczyk, Hoyerswerda, Germany PCTS
Private collection of WILFRIED ARNSCHEID, Bochum, Germany PCWA
Research collection of Joser Mooskr, Freising, Germany RCIM
Senckenberg Deutsches Entomologisches Institut, Miincheberg, Germany SDEI
Sphingidae Museum, Pfibram, Czechia SMCR
Staatliches Museum fiir Naturkunde Karlsruhe, Karlsruhe, Germany SMNK
Staatliches Museum fiir Naturkunde Stuttgart, Stuttgart, Germany SMNS
Tiroler Landesmuseum Ferdinandeum, Innsbruck, Austria TLMF
Zentrum fiir Biodokumentation Reden, Saarland, Germany ZfB
Zoological Institute, Russian Academy of Sciences, St. Petersburg, Russian Federation ZISP
Zoological Museum of Moscow State University, Moscow, Russian Federation ZMMU
Zoologisches Forschungsinstitut und Museum Alexander Kénig, Bonn, Germany ZFMK
Zoological State Collection, Munich, Germany ZSM/SNSB
Zoological Museum, Taras Shevchenko National University, Kyiv, Ukraine ZMKU
Zoological Museum, Natural History Museum of Denmark, Copenhagen, Denmark ZMUC
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Table 2. List of phylogenetic references for each family treated in this catalogue.

Family Reference(s) Family Reference(s)
Nepticulidae PupLEsis & Diskus (2003); Lypusidae HEeikkiLA & KaiLa (2009)
NIEUKERKEN et al. (2016)
Heliozelidae MiLLa et al. (2017, 2019) Depressariidae HEIKKILA et al. (2014)
Adelidae MiLLa et al. (2019) Cosmopterigidae SINEV (2002); KOSTER &
SINEV (2003)
Tischeriidae PupLEsis & Diskus (2003) Gelechiidae Karsnorr et al. (2013);
HueMEr & KarsHoLt (2020)
Meessiidae REGIER et al. (2014) Pterolonchidae HEIkkILA et al. (2014)
Psychidae SoBczyk (2011); Elachistidae HEeikkiLA et al. (2014);
ARNSCHEID & WEIDLICH (2017) WanG & L1 (2020)
Eriocottidae ZAGULAIJEV (1988) Coleophoridae BaLbpIzzoNE et al. (2006)
Tineidae RosiNsoN (2009) Batrachedridae SINEV (2002);
KosTER & SINEV (2003);
HEIKKILA et al. (2014)
Gracillariidae DE Prins & DE Prins (2005, 2006— | Stathmopodidae SINEV (2015)
2022)
Bedelliidae SonN et al. (2013); Blastobasidae SINEV (1992);
HEIKKILA et al. (2015) HEIKKILA et al. (2014)
Heliodinidae Hsu & PowkLL (2004) Momphidae SINEV (1992);
KosTER & SINEV (2003);
HEIkkILA et al. (2014)
Lyonetiidae Sonn et al. (2013); Alucitidae GieLis (2003);
HEeikkiLA et al. (2015) HEikkiLA et al. (2015);
HoBERN (2022a)
Argyresthiidae SonN et al. (2013) Pterophoridae GieLIs (2003); ALiPANAH & GIELIS
(2010); HoBERN (2022b)
Yponomeutoidea Sonn et al. (2013) Carposinidae DrakonorF (1989)
Ypsolophidae Kyrki (1990) Papilionoidea NIEUKERKEN et al. (2011);
HEekkILA et al. (2012);
KawaHArRA & BREINHOLT (2014);
EspeLAND et al. (2018);
CHazor et al. (2019)
Plutellidae Sonn et al. (2013) Epermeniidae DucpatLEk et al. (1998)
Glyphipterigidae Sonn et al. (2013) Pyralidae REGIER et al. (2012);
LEGER et al. (2020)
Douglasioidea KarsHoOLT & NIELSEN (2013) Crambidae REGIER et al. (2012);
MaLty et al. (2019);
LEGER et al. (2019, 2020)
Ustyrtiidae KaiLa et al. (2020) Cimeliidae YEN & MINET (2007)
Choreutidae Rota (2011); Drepanidae LAszLo et al. (2007)
Rota & WAHLBERG (2012)
Galacticoidea HEekkiLA et al. (2015); Lasiocampidae ZOLOTUHIN (2015);
MEy (2022) HawmiLtoN et al. (2019);
KawaHARra et al. (2019)
Tortricidae REGIER et al. (2012); Brahmaeidae Zwick (2008);
FaGua et al. (2017) PauksTapT & PAuksTADT (2021)
Cossidae BazNET et al. (2013); Bombycidae Zwick et al. (2010);
HEIKKILA et al. (2015) HawmicToN et al. (2019)
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Family Reference(s) Family Reference(s)
Sesiidae MCcKERN et al. (2008) Sphingidae KiTcHING et al. (2018);
Brachodidae KALLIES (2016) KiTCHING (2022)
; Geometridae Yamamoto & Sota (2007);
Zygaenidae EreTov & TARMANN (2017); StHvoNEN et al. (2011);
HorMANN & TREMEWAN (2020) QLA © al.. (201 S)T
Limacodidae EpsTEIN (1996) Rasakr et al. (2015);
; ; BrenM et al. (2019);
Epipyropidae KrawmrL & DraBoLa (1983); EpSTEIN MuriLLo-RaMos et al. (2019);
(1996) SIHVONEN et al. (2020)
Lecithoceridae GozmANy (1978) Notodontidae SCHINTLMEISTER (2013)
Autostichidae GozMANY (2008); Erebidae ZAHIRI et al. (2012)
HEeIkkILA et al. (2014) -
- Euteliidae Zauiri et al. (2022)
Ocophoridac HEIKKILA et al. (2014) Noctuidae Zanmi et al. (2011, 2012, 2013);
Saturniidae ROUGERIE et al. (2022) KEEGAN et al. (2021)

For the taxonomy and nomenclature at the genus and spe-
cies level, we mainly relied on the most updated publications,
including checklists and taxonomic revisions (e.g., BLESZYNsKI
1965; SATTLER 1967, RoOESLER 1973, 1993; GozmANy 1978;
Razowskr 1984; DiakoNoFF 1986; KarsHOLT & Razowskr 1996;
BenGTssoN 1997; HUEMER & KarsHoLT 1999, 2010, 2020; SCOBLE
1999; Hacker & HRreBLAY 2002; Gieris 2003; GOATER et al.
2003; Koster & SiNev 2003; Brown et al. 2005; DE PriNs &
De Prins 2005; Barpizzone et al. 2006; LAszLo et al. 2007,
ScoBLE & Hausmann 2007; Ronkay et al. 2008, 2011, 2014b,
2017; ScHINTLMEISTER 2008; FiBIGER et al. 2009, 2010; RoNKAY &
Ronkay 2009; ZiLLi et al. 2009; Varaga et al. 2013, 2015, 2020;
PekARsky et al. 2019; AvLipaNaH et al. 2021).

An additional check of taxonomic, nomenclatural and distri-
butional data was carried out in the following, broadly accepted
online portals and databases:

- Funet web portal (https://www.funet.fi/pub/sci/bio/life/
insecta/lepidoptera/);

- Lepiforum e.V. Bestimmung von Schmetterlingen und ihren
Praimaginalstadien (https:/lepiforum.org/);

- Barcode of Life Data System (RATNASINGHAM & HEBERT
2007) (https:/www.boldsystems.org/);

- Global Information System on Pyraloidea (Nuss et al. 2003—
2022);

- T@RTS: Online World Catalogue of the Tortricidae (GILLIGAN
et al. 2018);

- Global Taxonomic Database of Gracillariidae (DE Prins &
DE Prins 2006-2022).

Structure of the catalogue

The structure of this catalogue is largely adopted from
PonL et al. (2018), a major difference being the numbering
system and species statuses (four categories instead of the
eleven used by them).

Systematics
As far as possible, we tried to sort all taxa systemati-
cally based on the most updated phylogenies. This was not
an easy task, and the arrangement remains somewhat pro-

visional for some families (e.g., Pyralidae) in need of more
in-depth taxonomic revisions.

Section introductions
Each family or superfamily starts with a brief intro-
duction as a footnote, with general information on, e.g.,
diagnostic characters, classification, species diversity in
the world and in Iran and biological data. Introductions
vary in length according to the group.

Unique identifiers for taxa

We developed a numbering system that provides
a unique identifier for each species and that will not
change in future versions of the catalogue.

Each species was assigned a unique identifier consist-
ing of six digits in three parts, each separated by a dot.
The first two digits (from 01 to 70) designate the family,
the next three digits designate the species and the last
digit designates the catalogue version (1 for the present
version). In this way, additional species can be inserted
between any two species in future versions without affect-
ing the identifiers of the other species.

Subspecies recognized in Iran were not assigned
a unique identifier but were marked with a lowercase let-
ter (a, b, ¢, etc.), and their distribution is given.

Synonymies are listed below the valid name, preceded

by “=".
We assigned a different identifier to erroneously
reported taxa, retaining the two-digit family identifier fol-
lowed by an “E”, a two-digit number and a last digit (1)
after a full stop. These numbers start from 1 in each
family, therefore the last erroneous number shows how
many erroneously reported taxa are in each family.

Status of species in Iran
We classified each species and subspecies into one of
four statuses with regard to their presence in the country,
after careful evaluation of the available data, as follows:
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R = confirmed resident. The presence of these taxa is
also designated by abbreviations for each province
from which they have been recorded.

U = unconfirmed presence. These are mostly taxa
reported in the older literature, for which no vouchers
were available or whose determination remains uncer-
tain or unverified. We used the same system of unique
identifiers for these taxa as for taxa with status R, as
these species may be confirmed in the future. Province
abbreviations are given in brackets “[ ]” to reflect this
degree of uncertainty. We added a note for each of
these taxa explaining why they could not be confirmed.

EP = erroneous but probable. This status indicates taxa
erroneously recorded in Iran but whose presence in the
country is expected. We added a note for each of these
taxa.

E = erroneous. Taxa whose records have been docu-
mented as incorrect in a reliable publication, have been
redetermined as referring to another species by an
expert, or are thought to be so unlikely that an error is
the only reasonable explanation. We added a note for
all erroneous records.

Taxa with type locality in Iran
Taxa, including synonyms, whose type locality is in
Iran are marked with an asterisk (*), both in front of the
taxon name and next to the province abbreviation.

Endemic taxa
Taxa endemic to Iran based on current knowledge are
denoted by a lowercase “e” before the name.

New country records
In total, 182 species are reported as new to the Ira-
nian list in this work, indicated by an arrow (—) in front
of the name. Four undescribed species in the genera Ago-
nopteryx, Ectoedemia, Ptilophora and Zygaena and a new
subspecies of Phaselia erika are listed as “sp. n.” and
“ssp. n.”, respectively, and will be described elsewhere.

New locality records
A large number (1,489) of previously unpublished
localities for known species are supplemented with collec-
tion dates and depositories.

Distributional data
To keep the catalogue as compact as possible, we pro-
vided distributional data at the province level only, with
provinces listed at the top of each page. Province abbrevi-
ations are listed after each taxon with confirmed records
from that province. Provinces are ordered geographically
from North-West to East, South and South-East.

Synonyms
Synonyms were listed only where at least one Iranian
record under the synonymous name was found in the lit-
erature.

Gender agreement
Contrary to common practice among most lepidopter-
ists (see SoMMERER 2002; NIEUKERKEN et al. 2019), some
published works on the fauna of Iran have followed gender
agreement for specific and subspecific names (LEDERER
1871; RotHscHILD 1921; Bicor 1968; ARENBERGER 1999,

Table 3. List of Iranian provinces and their abbreviations as used in this catalogue.

Province Abbreviation Province Abbreviation
Alborz al Khorasan-e Razavi km
Ardabil ar Khorasan-e Shomali ks
Azerbaijan-e Gharbi ag Khuzestan kh
Azerbaijan-e¢ Sharghi as Kohgiluyeh va Boyer-Ahmad kb
Bushehr bu Kordestan ko
Chahar Mahaal-o-Bakhtiari cb Lorestan lo
Esfahan es Markazi mk
Fars fa Mazandaran ma
Gilan gi Qazvin qa
Golestan go Qom qo
Hamadan ha Semnan se
Hormozgan ho Sistan-o-Baluchestan sb
Ilam il Tehran te
Kerman ke Yazd ya
Kermanshah kr Zanjan za
Khorasan-e Jonubi kj
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Table 4. Other abbreviations used in this catalogue.

East 15
Hossein Rajaei HR
metres above sea level m
Mountain/Mountains Mt./Mts.
North N
North-East NE
North-West NW
Ole Karsholt OK
South S
South-East SE
South-West SwW
West %

2002; AvripaNaH & UstiuzHANIN 2005, 2013; NEMATOLLAHI
2005; Avripanan 2014, 2017, AvripanaH et al. 2021). We
maintain that following gender agreement is destructive
for the stability of taxonomic names, especially in the
digital era (see NIEUKERKEN et al. 2019), and have chosen
not to follow it here. Any corrections of gender-agreement
variants found in the literature are detailed in the notes.

Abbreviations
Abbreviations of province names used in the cata-
logue are listed in Table 3. Other abbreviations are listed
in Table 4.

References

ABAL M. (2000): Pests of forest trees & shrubs of Iran, 178 pp.;
Tehran (Ministry of Agriculture, Agricultural Research,
Education & Extension Organization).

AproiT, B., MALEKHOSSEINI, M., GIRARD, V., ABEDI, M., RAJAEI,
H., TerrAL, J.-F. & WaprpLER, T. (2018): Changes in pattern
of plant-insect interactions on the Persian ironwood (Parro-
tia persica, Hamamelidaceae) over the last 3 million years. —
Review of Palacobotany and Palynology 258: 22-35.
https://doi.org/10.1016/j.revpalbo.2018.06.007

AcHaKoucHAk, A., MircHI, A., Mapan1, K., BALDASSARRE, G.,
Nazewmi, A., ALBORzZI, A., ANILELI, H., AZARDERAKHSH, M.,
CHIANG, F., HassanzapeH, F., HUNING, L. S., MALLAKPOUR,
1., MARTINEZ, A., Mazbpivasni, O., MortakHARI, H., Norouzi,
H., SADEGH, M., SADEQL, D., LooN, A. F. van & WANDERS, N.
(2021): Anthropogenic drought: definition, challenges, and
opportunities. — Reviews of Geophysics 59 (1): 1-23.
https://doi.org/10.1029/2019RG000683

AnmADZADEH, F., CARRETERO, M. A., RODDER, D., Harris, D. J.,
FrerTas, S. N., PERERA, A. & BoumE, W. (2012): Inferring the
effects of past climate fluctuations on the distribution pat-
tern of Iranolacerta (Reptilia, Lacertidae): evidence from
mitochondrial DNA and species distribution models. — Zoo-
logischer Anzeiger 252 (2): 141-148.
https://doi.org/10.1016/j.jcz.2012.05.002

AxHANI, H. (1998): Plant biodiversity of Golestan National Park,
Iran. — Stapfia 53: 1-411.

Axnani, H. (2005): The illustrated flora of Golestan National
Park, Iran. Volume 1; Tehran (Tehran University Press).
AxHANI, H., DiamALI, M., GHORBANALIZADEH, A. & RaMEzANT, E.
(2010): Plant biodiversity of Hyrcanian relict forests, N Iran:
an overview of the flora, vegetation, paleoecology and con-

servation. — Pakistan Journal of Botany 42: 231-258.

AxHANI, H., TRIMBORN, P. & ZIEGLER, H. (1997): Photosynthetic
pathways in Chenopodiaceae from Africa, Asia and Europe
with their ecological, phytogeographic and taxonomical
importance. — Plant Systematics and Evolution 206: 187-221.
https://doi.org/10.1007/BF00987948

AvripaNaH, H. (2014): The list of Lepidoptera in Hayk Mirzay-
ans Insect Museum of the Iranian Research Institute of Plant
Protection (Lepidoptera: Pterophoridae). — Iranian Research
Institute of Plant Protection Insect Taxonomy Research
Department Publication 19: 1-69.

AvripaNaH, H. (2017): The list of Lepidoptera in the Hayk Mir-
zayans Insect Museum of Iranian Research Institute of Plant
Protection. Family: Crambidae (Acentropiinae, Crambi-
nae, Glaphyriinae, Schoenobiinae, Scopariinae). — Iranian
Research Institute of Plant Protection Insect Taxonomy
Research Department Publication 21: 1-121.

Avrieanan, H. & Greuss, C. (2010): Notes on the tribes Platyptili-
ini and Exelastini from Iran (Lepidoptera: Pterophoridae). —
SHILAP Revista de Lepidopterologia 38 (149): 57-63.

AvripaNAH, H. & UstiuzHaNIN, P. (2005): An annotated list of the
Pterophorinae (Oidaematophorini and Pterophorini) of Iran
(Lepidoptera: Pterophoridae). — Entomologica Fennica 16:
129-143.
https://doi.org/10.33338/ef.84246

AvripaNaH, H. & Ustjuzaanin, P. (2007): A new species, a new
synonym, and new distribution records in the genus Agdistis
Hiibner, 1825 from Iran (Pterophoridae: Agdistinae). — Nota
Lepidopterologica 29 (3—4): 177-184.

ArirANAH, H. & Ustiuzuanin, P. (2013): New findings of the tribe
Oxyptilini Arenberger, 1995 in Iran (Lepidoptera: Ptero-
phoridae, Pterophorinae). — SHILAP Revista de Lepidop-
terologia 41 (164): 559-563.

AvripanNaH, H., YakoviEy, R., FaLsari, H., Witt, T. & SALDAITIS,
A. (2021): Cossidae (Lepidoptera) of Iran: a review with
description of two new species. — Zootaxa 5062 (1): 1-100.
https://doi.org/10.11646/zootaxa.5062.1.1.

AMIRASLANI, F. & DraGovich, D. (2011): Combating desertifica-
tion in Iran over the last 50 years: an overview of changing
approaches. — Journal of Environmental Management 92:
1-13.
https://doi.org/10.1016/j jenvman.2010.08.012

AwmseL, H. G. (1949a): Die Microlepidopteren der Brandt’schen
Iran-Ausbeute. 1. Teil. — Bulletin de la Société Ento-
mologique d’Egypte 33: 227-269.

AwmSEL, H. G. (1949b): On the Microlepidoptera collected by E. P.
Wiltshire in Irak and Iran in the years 1935 to 1938. — Bulle-
tin de la Société Fouad ler d’Entomologie 33: 271-351.

AwmseL, H. G. (1950): Die Microlepidopteren der Brandt’schen
Iran-Ausbeute. 2. Teil. — Arkiv for Zoologi 1 (17): 223-257.

AwmseL, H. G. (1951): Die Microlepidopteren der Brandt’schen
Iran-Ausbeute. 3. Teil. — Arkiv for Zoologi 1 (36): 525-563.

AwmseL, H. G. (1954): Die Microlepidopteren der Brandt’schen
Iran-Ausbeute. 4. Teil. — Arkiv for Zoologi 6 (16): 255-326.

AwmsiL, H. G. (1958): Ergebnisse der Osterreichischen Iran-
Expedition 1949/50 - Lepidoptera II. (Microlepidop-
tera). — Sitzungsberichte der Kaiserlichen Akademie der

Downloaded From: https://staging.bioone.org/journals/Integrative-Systematics:-Stuttgart-Contributions-to-Natural-History on 29 Mar 2025
Terms of Use: https://staging.bioone.org/terms-of-use


https://doi.org/10.1016/j.revpalbo.2018.06.007
https://doi.org/10.1029/2019RG000683
https://doi.org/10.1016/j.jcz.2012.05.002
https://doi.org/10.1007/BF00987948
https://doi.org/10.33338/ef.84246
https://doi.org/10.11646/zootaxa.5062.1.1
https://doi.org/10.1016/j.jenvman.2010.08.012

RAJAEI & KARSHOLT: AN INTRODUCTION TO LEPIDOPTERA IRANICA 11

Wissenschaften in Wien. Mathematisch-Naturwissenschaft-
liche Classe 1 167: 553-561.

AwmseL, H. G. (1959): Eine neue Stagmatophora-Art aus Persien
(Lepidoptera: Momphidae). — Entomologisk Tidskrift 79:
102-103.

AwmseL, H. G. (1961): Die Microlepidopteren der Brandt’schen
Iran-Ausbeute. 5. Teil. — Arkiv for Zoologi 13 (17): 323—445.

ARENBERGER, E. (1999): Pterophoridae aus Zentralasien und
angrenzenden Territorien. 2. Teil (Lepidoptera). — Quadri-
fina 2: 215-226.

ARENBERGER, E. (2002): Pterophoridae II. Deuterocopinae,
Platyptiliinae: Trichoptilini, Oxyptilini, Tetraschalini. — In:
GAEDIKE, R. (ed.): Microlepidoptera Palaearctica. Volume 11,
288 pp.; Keltern (Geocke & Evers).

ARNSCHEID, W. R. & WEIpLIcH, M. (2017): Psychidae. — In:
KarsHoLt, O., MuTaNen, M. & Nuss, M. (eds.): Microlepi-
doptera of Europe 8, 423 pp.; Leiden/Boston (Brill).

ASHRAF, S., Nazemi, A. & AcHaKoucHak, A. (2021): Anthropo-
genic drought dominates groundwater depletion in Iran. —
Scientific Reports 11: 9135.
https://doi.org/10.1038/s41598-021-88522-y

ASHRAF VAGHEFI, S., KEYKHAI, M., JAHANBAKHSHI, F., SHEIKHOLE-
sLaml, J., Aumabi, A., YANG, H. & ABBAsPoUR, K. C. (2019):
The future of extreme climate in Iran. — Scientific Reports 9:
1464.
https://doi.org/10.1038/s41598-018-38071-8

BaLpizzong, G., WoLr, H. W. vaN DER & LANDRY, J.-F. (2006):
Coleophoridae, Coleophorinae (Lepidoptera). — In: LANDRY,
B. (ed.): World Catalogue of Insects. Volume 8, 215 pp.;
Stenstrup (Apollo Books).
https://doi.org/10.1163/9789004475403

Barou, J. (1967): Contribution a la connaissance de la faune des
lépidopteres de I'lran. — Entomologie et Phytopathologie
Appliquées 26: 41-58.

Baziner, A. L., CumMmiINGgs, M. P., MITTER, K. T. & MiTTER, C. W.
(2013): Can RNA-Seq resolve radiation of advanced moths
and butterflies (Hexapoda: Lepidoptera: Apoditrysia)? An
exploratory study. — PLoS ONE 8 (12): e82615.
https://doi.org/10.1371/journal.pone.0082615

BenDpAD, E. (1988): Pests and diseases of forest trees and shrubs
and ornamental plants of Iran, 824 pp.; Tehran (Sepehr Pub-
lication Center).

BenDAD, E. (1997): Pests of field crops in Iran, 620 pp.; Esfahan
(Yadbud Press).

BEHOUNEK, G., RoNkAY, L. & Ronkay, G. (2010): Plusiinae II. —
In: The Witt Catalogue. A taxonomic atlas of the Eurasian
and North African Noctuoidea. Volume 4, 280 pp.; Budapest
(Heterocera Press).

Benatsson, B. A. (1997): Scythrididae. — In: HUEMmER, P,
KarsHort, O. & LyNEBORG, L. (eds.): Microlepidoptera of
Europe. Volume 2, 301 pp.; Stenstrup (Apollo Books).

Bicor, L. (1968): Les Pterophoridae de I’Iran (Lep). — Arkiv for
Zoologi 20: 243-251.

BreszyNski, S. (1965): Crambinae. — In: AmseL, H. G., GREGOR,
F. & REisser, H. (eds.): Microlepidoptera Palaearctica. Vol-
ume 1, 553 pp.; Vienna (Georg Fromme & Co.).

BreuMm, G., MuriLLo-Ramos, L., SitHVONEN, P., HAUSMANN, A.,
Scumipt, B. C., Ounap, E., Moskr, A., MORTTER, R., BoLt, D.,
BoDNER, F., LiNDT, A., PARRA, L. E. & WAHLBERG, N. (2019):
New World geometrid moths (Lepidoptera: Geometridae):
molecular phylogeny, biogeography, taxonomic updates and
description of 11 new tribes. — Arthropod Systematics &
Phylogeny 77 (3): 457-486.
https://doi.org/10.26049/ASP77-3-2019-5

Brown, J. W., Baixeras, J., BRown, R., Horak, M., Komal, F.,
METzLER, E. H., Razowski, J. & Tuck, K. (2005): Tortrici-
dae (Lepidoptera). — In: LANDRY, B. (ed.): World Catalogue of
Insects. Volume 5, 741 pp.; Stenstrup (Apollo Books).

CHAzoT, N., WAHLBERG, N., Freitas, A. V. L., MiTTER, C.,
LaBanDEIRA, C., Sonn, J.-C., Sanoo, R. K., SERAPHIM, N.,
Jong, R. DE & HEIKKILA, M. (2019): Priors and posteriors in
Bayesian timing of divergence analyses: the age of butter-
flies revisited. — Systematic Biology 68 (5): 797-813.
https://doi.org/10.1093/sysbio/syz002

DaNIEL, F. (1961): Die Bombyces und Sphinges einer Lepido-
pteren-Ausbeute aus dem Iran. — Stuttgarter Beitrdge zur
Naturkunde 53: 1-5.

DanieL, F. (1971): Osterreichische Expeditionen nach Persien
und Afghanistan. Beitrdge zur Lepidopterenfauna. Teil 16
(3. Beitrag zur Bombyces- und Sphinges- Fauna). — Anna-
len des Naturhistorischen Museums in Wien 75: 651-660.

DE Prins, J. & DE Prins, W. (2006-2022): Global Taxonomic
Database of Gracillariidae (Lepidoptera). Available from:
http://www.gracillariidae.net (accessed December 2022)

DE Prins, W. & DE Prins, J. (2005): Gracillariidae (Lepidop-
tera). — In: LanDpry, B. (ed.): World Catalogue of Insects.
Volume 6, 502 pp.; Stenstrup (Apollo Books).

DiakonorF, A. (1986): Glyphipterigidae auctorum sensu lato
(Glyphipterigidae sensu Meyrick, 1913), containing Tor-
tricidae: Hilographini, Choreutidae, Brachodidae (partim),
Immidae, and Glyphipterigidae. — In: AmseL, H. G., GREGOR,
F., Reisser, H. & RoEsLER, R. U. (eds.): Microlepidoptera
Palaearctica. Volume 7, 436 pp.; Vienna (Georg Fromme &
Co.).

DiakoNOFF, A. (1989): Revision of the Palaearctic Carposinidae
with description of a new genus and new species (Lepidop-
tera: Pyraloidea). — Tijdschrift voor Entomologie 251: 1-155.

DiNERsTEIN, E., OLson, D., JosHi, A., VYNNE, C., Buraess, N. D.,
WIKRAMANAYAKE, E., HAHN, N., PALMINTERI, S., HEDAO, P.,
Noss, R., Hansen, M., Lockg, H., ELus, E. C., JonEs, B.,
BaRrBER, C. V., HavEs, R., Kormos, C., MARTIN, V., CrisT, E.,
SECHREST, W., PrICE, L., BaILLIE, J. E. M., WEEDEN, D., Suck-
LING, K., Davis, C., Sizer, N., Moore, R., THau, D., BIrcH,
T., Potaprov, P., TuruBANOVA, S., TYUkaviNa, A., Souza, N.
DE, PINTEA, L., Brito, J. C., LLEWELLYN, O. A., MILLER, A.
G., PatzeLt, A., GHAZANFAR, S. A., TIMBERLAKE, J., KLOSER,
H., SHENNAN-FARPON, Y., KINDT, R., BARNEKOW LILLES@, J.-P.,
BRrREUGEL, P. vaN, GrAUDAL, L., VoGg, M., AL-SHAMMARI, K.
F. & SaLeem, M. (2017): An ecoregion-based approach to
protecting half the terrestrial realm. — BioScience 67 (6):
534-45.
https://doi.org/10.1093/biosci/bix014

DiamaLi, M. (2008): Palacoenvironmental changes in Iran dur-
ing the last two climatic cycles (vegetation-climate-anthropi-
sation). — Ph.D. thesis, 194 pp.; Aix-en-Provence, Marseille
(Université Paul Cézanne).

DroGvaLEnko, A. D. & GuaHAri, H. (2021): An annotated
checklist of Ciidae (Coleoptera: Tenebrionoidea) of Iran. —
Zootaxa 4981 (2): 317-330.
https://doi.org/10.11646/Z00TAXA.4981.2.6

DucpaLk, J. S., KrisTeEnseN, N. P., Roinson, G. S. & ScoBLE, M.
J. (1998): The smaller Microlepidoptera-grade superfami-
lies. — In: KrisTenseNn, N. P. (ed.): Lepidoptera, moths and
butterflies. Volume 1. Evolution, systematics and biogeo-
graphy, pp. 217-232; Berlin/New York (Walter de Gruyter).
https://doi.org/10.1515/9783110804744.217

EBERT, G. & HackEir, H. H. (2002): Beitrag zur Fauna der Noc-
tuidae des Iran: Verzeichnis der Bestdnde im Staatlichen

Downloaded From: https://staging.bioone.org/journals/Integrative-Systematics:-Stuttgart-Contributions-to-Natural-History on 29 Mar 2025
Terms of Use: https://staging.bioone.org/terms-of-use


https://doi.org/10.1038/s41598-021-88522-y
https://doi.org/10.1038/s41598-018-38071-8
https://doi.org/10.1163/9789004475403
https://doi.org/10.1371/journal.pone.0082615
https://doi.org/10.26049/ASP77-3-2019-5
https://doi.org/10.1093/sysbio/syz002
http://www.gracillariidae.net
https://doi.org/10.1093/biosci/bix014
https://doi.org/10.11646/ZOOTAXA.4981.2.6
https://doi.org/10.1515/9783110804744.217

12 LEPIDOPTERA IRANICA

Museum fiir Naturkunde Karlsruhe, taxonomische Bemer-
kungen und Beschreibung neuer Taxa (Noctuidae, Lepidop-
tera). — Esperiana 9: 237—4009.

EckweiLEr, W. & Hormann, P. (1980): Verzeichnis iranischer
Tagfalter. — Nachrichten des Entomologischen Vereins
Apollo, Supplement 1: 1-28.

Eretov, K. A. & Tarmann, G. M. (2017): The hypothetical
groundplan of the Zygaenidae, with a review of the possi-
ble autapomorphies of the Procridinae and the description of
the Inouelinae subfam. nov. — Journal of the Lepidopterist’s
Society 71 (1): 20—49.

EnavaTnia, M., RakHsHaNI, E., Kroura, A. S. & ScHMID-EGGER,
C. (2018): Updated catalogue of Pompilidae (Hymenoptera)
in Iran. — Zootaxa 4394 (4): 451-489.
https://doi.org/10.11646/zootaxa.4394.4.1

EpstEIN, M. E. (1996): Revision and phylogeny of the limacodid-
group families, with evolutionary studies on slug caterpillars
(Lepidoptera: Zygaenoidea). — Smithsonian Contributions to
Zoology 582: 1-102.

EsMAEILL H. R., SAYYADZADEH, G., EAGDERI, S. & ABBASI, K. (2018):
Checklist of freshwater fishes of Iran. — FishTaxa 3 (3): 1-95.

EspeLanD, M., BreiNHoLT, J., WiLLmoTT, K. R., WARREN, A. D.,
ViLa, R., ToussainT, E. F. A., MaunseLL, S. C., Abuse-Poku,
K., Taravera, G., Eastwoop, R., JARzyNA, M. A., GURAL-
NIck, R., Lonman, D. J., Piercg, N. E. & KawaHARA, A. Y.
(2018): A comprehensive and dated phylogenomic analysis
of butterflies. — Current Biology 28: 770-778.
https://doi.org/10.1016/j.cub.2018.01.061

FaGua, G., FaBien, L. C., Horak, M., Zwick, A. & SPERLING, F. A.
H. (2017): Diversification shifts in leafroller moths linked to
continental colonizations and the rise of angiosperms. — Cla-
distics 33 (5): 449—-466.
https://doi.org/10.1111/cla.12185

FiBIGER, M., RoNkAY, L., STEINER, A. & ZiLLi, A. (2009): Noctu-
idae Europaeae. Volume 11. Pantheinae, Dilobinae, Acron-
ictinae, Eustrotiinae, Nolinae, Bagisarinae, Acontiinae,
Metoponiinae, Heliothinae and Bryophilinae, 504 pp.; Sore
(Entomological Press).

FiBiGER, M., Ronkay, L., YELa, J. L. & Zirii, A. (2010): Noc-
tuidae Europaeae. Volume 12. Rivulinae - Euteliinae, and
Micronoctuidae. And supplement to volumes 1-11, 451 pp.;
Sore (Entomological Press).

Firouz, E. (2005): The complete fauna of Iran, 336 pp.; London
(Tauris).
https://doi.org/10.5040/9780755612215

FrREINA, J. J. DE (1997): Die Bombyces und Sphinges der West-
paldarktis (Insecta, Lepidoptera). Volume III. Sesioidea:
Sesiidae, 432 pp.; Munich (Forschung & Wissenschaft Ver-
lag).

FrREINA, J. J. DE & WiTT, T. J. (1987): Die Bombyces und Sphinges
der Westpaldarktis (Insecta, Lepidoptera), 708 pp.; Munich
(Forschung & Wissenschaft Verlag).

FrEINA, J. J. DE & WiTT, T. J. (1991): Die Bombyces und Sphin-
ges der Westpaldarktis (Insecta, Lepidoptera). Volume II.
Cossoidea: Cossidae, Limacodidae, Megalopygidae. Hepia-
loidea: Hepialidae. Pyraloidea: Thyridae. Zygaenoidea: Epi-
pyropidae, Heterogynidae, 710 pp.; Munich (Forschung &
Wissenschaft Verlag).

FreNa, J. J. bE & WitT, T. (2001): Die Bombyces und Sphinges
der Westpaldarktis (Insecta, Lepidoptera). Volume III. Zyga-
enidae, 576 pp.; Munich (Forschung & Wissenschaft Verlag).

GieLis, C. (2003): Pterophoroidea and Alucitoidea (Lepidop-
tera). — In: WoLr, H. van DErR (ed.): World Catalogue of
Insects. Volume 4, 198 pp.; Stenstrup (Apollo Books).

GiLLiGan, T. M., Baixeras, J. & Brown, J. W. (2018): T@RTS:
Online World Catalogue of the Tortricidae (Ver. 4.0).
Available from: http:/www.tortricidae.com/catalogue.asp
(accessed December 2022)

GOATER, H., Ronkay, L. & FiBIGER, M. (2003): Noctuidae Euro-
paeae. Volume 10. Catocalinae & Plusiinae, 452 pp.; Sore
(Entomological Press).

GozmANy, L. (1978): Lecithoceridae. — In: Amser, H. G.,
GREGOR, F. & REIssEr, H. (eds.): Microlepidoptera Palacarc-
tica. Volume 5, 93 pp.; Vienna (Georg Fromme & Co.).

GozmANy, L. (2008): Symmocidae. — In: GAepike, R. (ed.):
Microlepidoptera Palaearctica. Volume 13, 588 pp.; Keltern
(Goecke & Evers).

Hacker, H. H. & HresrLay, M. (2002): Noctuidae Europaeae.
Volume 4. Hadeninae I, 419 pp.; Sore (Entomological Press).

Hawmicton, C. A., St Laurent, R. A., DexTER, K., KiTCHING, 1.
J., BREINHOLT, J. W., Zwick, A., TIMMERMANS, M. J. T. N.,
BARBER, J. R. & KawaHara, A. Y. (2019): Phylogenomics
resolves major relationships and reveals significant diversi-
fication rate shifts in the evolution of silk moths and rela-
tives. — BMC Evolutionary Biology 19: 182.
https://doi.org/10.1186/s12862-019-1505-1

Hasuewmi, J. (1966): Butterflies of Iran, 137 pp.; Tehran (Ketab-
forushi Hekmat Press). [Title in Farsi: Parvanehaye Iran.]

HEIKKILA, M. & KaILa, L. (2009): Reassessment of the enigmatic
Lepidopteran family Lypusidae (Lepidoptera: Tineoidea;
Gelechioidea). — Systematic Entomology 35 (1): 71-89.

HEeikkiLA, M., KaiLa, L., MuTanNen, M., PENa, C. & WAHLBERG,
N. (2012): Cretaceous origin and repeated Tertiary diversi-
fication of the redefined butterflies. — Proceedings of the
Royal Society B. Biological Sciences 279 (1731): 1093-1099.
https://doi.org/10.1098/rspb.2011.1430

HEIKKILA, M., MUTANEN, M., KEKKONEN, M. & Kaira, L. (2014):
Morphology reinforces proposed molecular phylogenetic
affinities: a revised classification for Gelechioidea (Lepi-
doptera). — Cladistics 30: 563-589.
https://doi.org/10.1111/cla.12064

HEIKKILA, M., MUTANEN, M., WAHLBERG, N., SIHVONEN, P. &
Kaira, L. (2015): Elusive ditrysian phylogeny: an account
of combining systematized morphology with molecular data
(Lepidoptera). — BMC Evolutionary Biology 15: 260.
https://doi.org/10.1186/s12862-015-0520-0

Hogern, D. (2022a): Catalogue of the Alucitoidea of the World.
Version 1.1.22.189 (8 July 2022). Available from: https://
alucitoidea.hobern.net/ (accessed December 2022)

HoBerN, D. (2022b): Catalogue of the Pterophoroidea of the World.
Version 1.1.22.256 (13 September 2022). Available from:
https://pterophoroidea.hobern.net/ (accessed December 2022)

HormanN, A. & TREMEWAN, W. G. (2020): The natural history
of burnet moths (Zygaena Fabricius, 1775) (Lepidoptera:
Zygaenidae). Part III (1+2), 1097 pp.; Munich (Akademi-
scher Verlag).

Hsu, Y.-F. & PoweLL, J. A. (2004): Phylogenetic relationships
within Heliodinidae and systematics of moths formerly
assigned to Heliodines Stainton (Lepidoptera: Yponomeu-
toidea). — University of California Publications in Entomo-
logy 124: 1-214.
https://doi.org/10.1525/california/9780520098473.003.0001

HueMER, P. & KarsHoLt, O. (1999): Gelechiidae I (Gelechiinae:
Teleiodini, Gelechiini). — In: HUEMER, P., Karsnort, O. &
LYNEBORG, L. (eds.): Microlepidoptera of Europe. Volume 3,
356 pp.; Stenstrup (Apollo Books).

HUEMER, P. & KarsHoLT, O. (2010): Gelechiidae II (Gelechiinae:
Gnorimoschemini). — In: HUEMER, P., KarsnoLT, O. & Nuss,

Downloaded From: https://staging.bioone.org/journals/Integrative-Systematics:-Stuttgart-Contributions-to-Natural-History on 29 Mar 2025
Terms of Use: https://staging.bioone.org/terms-of-use


https://doi.org/10.11646/zootaxa.4394.4.1
https://doi.org/10.1016/j.cub.2018.01.061
https://doi.org/10.1111/cla.12185
https://doi.org/10.5040/9780755612215
http://www.tortricidae.com/catalogue.asp
https://doi.org/10.1186/s12862-019-1505-1
https://doi.org/10.1098/rspb.2011.1430
https://doi.org/10.1111/cla.12064
https://doi.org/10.1186/s12862-015-0520-0
https://alucitoidea.hobern.net/
https://alucitoidea.hobern.net/
https://pterophoroidea.hobern.net/
https://doi.org/10.1525/california/9780520098473.003.0001

RAJAEI & KARSHOLT: AN INTRODUCTION TO LEPIDOPTERA IRANICA 13

M. (eds.): Microlepidoptera of Europe. Volume 6, 586 pp.;
Stenstrup (Apollo Books).

HuemEr, P. & KarsHort, O. (2020): Commented checklist of
European Gelechiidae (Lepidoptera). — ZooKeys 921 (2):
65-140.
https://doi.org/10.3897/zookeys.921.49197

ICZN (1999): International Code of Zoological Nomenclature.
Fourth edition, xxix + 306 pp.; London (International Trust
for Zoological Nomenclature). [Available with relevant dec-
larations and amendments from: https:/www.iczn.org/the-
code/the-code-online/]

JonEgs, M., DiamaLi, M., STEVENS, L., HEYVAERT, V., Askari, H.,
NooroLLaHl, D. W. & WEEeks, L. (2013): Mid-Holocene envi-
ronmental and climatic change in Iran. — In: PETRIE, C. A.
(ed.): Ancient Iran and its neighbours: local developments
and long-range interactions in the 4th millennium BC,
pp- 25-34; Oxford (Oxbow Books).
https://doi.org/10.2307/j.ctvh1dn46.6

Jowkar, H., OsTrRowsKl, S., TAHBAZ, M. & ZAHLER, P. (2016): The
conservation of biodiversity in Iran: threats, challenges and
hopes. — Iranian Studies 49 (6): 1065-1077.
https://doi.org/10.1080/00210862.2016.1241602

KaBori, M., ALiaBADIAN, M., ToHIDIFAR, M., HasHEmI, A.,
Musavi, S. B. & RoseLaar, C. S. (2016): Atlas of birds of
Iran, 617 pp.; Karaj (Kharazmi University Press).

Kaia, L., HEkkiLA, M. & Nupponen, K. (2020): Ustyurtiidae,
a new family of Urodoidea with description of a new genus
and two species from Kazakhstan, and discussion on possi-
ble affinity of Urodoidea to Schreckensteinioidea (Lepidop-
tera). — Insect Systematics & Evolution 51: 444—471.
https://doi.org/10.1163/1876312X-00002209

Kararl, GH. H. (1976): A list of Lepidoptera from province of
Khorasan (Iran). — Journal of Entomological Society of
Iran 3 (1-2): 131-142.

KaLLiEs, A. (2016): The Brachodidae of Sub-Saharan Africa
(Lepidoptera, Cossoidea), with implications for the origin of
the family. — Zootaxa 4083 (1): 1-39.
https://doi.org/10.11646/zootaxa.4083.1.1

KALLIES, A. & SpaTENKA, K. (2003): The clearwing moths of Tran
(Lepidoptera, Sesiidae): (1st part). — Linneana Belgica 19 (2):
81-94.

KALLIES, A. & SpaTENKA, K. (2004): The clearwing moths of Tran
(Lepidoptera, Sesiidae): (2nd part). — Linneana Belgica 19 (3):
119-126.

KarsHoLt, O. & NIELSEN, P. S. (2013): Revised checklist of the
Lepidoptera of Denmark, 120 pp.; Copenhagen (Lepidopte-
rologisk Forening).

KarsHort, O., Mutanen, M., Leg, S. & Kaia, L. (2013):
A molecular analysis of the Gelechiidae (Lepidoptera, Gele-
chioidea) with an interpretative grouping of its taxa. — Sys-
tematic Entomology 38: 334-348.
https://doi.org/10.1111/syen.12006

KarsHoLt, O. & Razowski, J. (1996): The Lepidoptera of Europe.
A distributional checklist, 380 pp.; Stenstrup (Apollo Books).

KawaHArA, A. Y. & BremHoLrt, J. W. (2014): Phylogenomics
provides strong evidence for relationships of butterflies and
moths. — Proceedings of the Royal Society B. Biological Sci-
ences 281: 20140970.
https://doi.org/10.1098/rspb.2014.0970

KawaHARA, A. Y., PLoTKIN, D., ESPELAND, M., MEUSEMANN, K.,
ToussaInt, E. F. A., DoNaTH, A., GIMNICH, F., FRANDSEN, P.
B., Zwick, A., Reisi, M., BarBER, J. R., PETERS, R. S., LI1u, S.,
Zuou, X., MAYER, C., PopsiapLowskl, L., STorer, C., YACK,
J. E., Misor, B. & BrEeINHOLT, J. W. (2019): Phylogenomics

reveals the evolutionary timing and pattern of butterflies
and moths. — Proceedings of the National Academy of Sci-
ences 116 (45): 22657-22663.
https://doi.org/10.1073/pnas.1907847116

KEeeGan, K. L., Rota, J., ZaHirl, R., ZiLLi, A., WAHLBERG, N. &
Scumipt, B. C. (2021): Toward a stable global Noctuidae
(Lepidoptera) taxonomy. — Insect Systematics and Diver-
sity 5 (3): 1-24.
https://doi.org/10.1093/isd/ixab005

KErL, T. (2014): Die Widderchen des Iran. — Beiheft der Entomo-
logischen Nachrichten und Berichte 17: 1-461.

KHALEGHIZADEH, A., ROSELAAR, K., ScoTT, D. A., TOHIDIFAR, M.,
MLikovskY, J., BLarR, M. & Kvartarnov, P. (2017): Birds
of Iran: annotated checklist of the species and subspecies,
pp. 1-350. Tehran (Iranian Research Institute of Plant Pro-
tection).

KHAYRANDISH, M., TALEBI, A. A. & BLaNK, S. M. (2017): Check-
list of sawflies (Hymenoptera: Symphyta) from Iran. — Jour-
nal of Insect Biodiversity and Systematics 3 (3): 165-227.

KitcHING, L. J. (2022): Sphingidae Taxonomic Inventory. Availa-
ble from: http://sphingidae.myspecies.info/ (accessed 1 May
2022)

KitcHing, 1. J., RouGerig, R., Zwick, A., Hamicton, C. A., St
LaurenT, R. A., NAUMANN, S., BALLESTEROS MEIA, L. &
KawaHARA, A. Y. (2018): A global checklist of the Bomby-
coidea (Insecta: Lepidoptera). — Biodiversity Data Journal 6:
€22236.
https://doi.org/10.3897/BDJ.6.€22236

KiTcHING, 1. J. & Zaniri, R. (2007): Taxonomic notes and new
records of the genus Sphingonaepiopsis Wallengren, 1858
(Lepidoptera: Sphingidae) in Iran. — Zootaxa 1610 (1): 41-52.
https://doi.org/10.11646/zootaxa.1610.1.3

Kocak, A. O. & KemaL, M. (2014): Lepidoptera of Iran based
upon the Info-system of the Cesa. — Priamus (Supplement) 31:
1-489.

KOSTER, S. & SINEV, S. Yu. (2003): Momphidae s. 1. (Momphidae,
Batrachedridae, Stathmopodidae, Agonoxenidae, Cosmop-
terigidae, Chrysopeleiidae). — In: HUEMER, P., KARSHOLT,
O. & LyNEBORG, L. (eds.): Microlepidoptera of Europe. Vol-
ume 5, 387 pp.; Stenstrup (Apollo Books).
https://doi.org/10.1163/9789004473850

KrawmrL, F. & DraBora, J. (1983): A new genus and species of
epipyropid moth from Iran ectoparasitic on a new Mesophan-
tia species, with a revision of the host genus (Lepidoptera,
Epipyropidae; Homoptera, Flatidae). — Acta Entomologica
Bohemoslovaca 80 (6): 451-472.

KRrisTensen, N. P. (ed.) (1998): Lepidoptera: moths and butter-
flies. Volume 1. Evolution, systematics and biogeography,
491 pp.; Berlin/New York (Walter de Gruyter).

Kvyrki, J. (1990): Tentative reclassification of Holarctic Ypo-
nomeutoidea (Lepidoptera). — Nota Lepidopterologica 13 (1):
28-42.

LANDRY, B., KarsHort, O., ZaHir1, R. & Rasagr, H. (2023) How
many Lepidoptera species are waiting to be discovered in
Iran? An estimation of the total lepidopteran fauna. — In:
Rajagl, H. & KarsHort, O. (eds.): Lepidoptera Iranica. —
Integrative Systematics 6 (Special Issue): 83-90.
https://doi.org/10.18476/2023.997558.1

LAszLo, G., Ronkay, G., Ronkay, L. & Witt, T. (2007): The
Thyatiridae of Eurasia including the Sundaland and New
Guinea (Lepidoptera). — Esperiana 13: 7-683.

LEDERER, J. (1871): Nachtrag zum Verzeichnisse der von Herrn
Jos. Haberhauer bei Astrabad in Persien gesammelten

Downloaded From: https://staging.bioone.org/journals/Integrative-Systematics:-Stuttgart-Contributions-to-Natural-History on 29 Mar 2025
Terms of Use: https://staging.bioone.org/terms-of-use


https://doi.org/10.3897/zookeys.921.49197
https://www.iczn.org/the-code/the-code-online/
https://www.iczn.org/the-code/the-code-online/
https://doi.org/10.2307/j.ctvh1dn46.6
https://doi.org/10.1080/00210862.2016.1241602
https://doi.org/10.1163/1876312X-00002209
https://doi.org/10.11646/zootaxa.4083.1.1
https://doi.org/10.1111/syen.12006
https://doi.org/10.1098/rspb.2014.0970
https://doi.org/10.1073/pnas.1907847116
https://doi.org/10.1093/isd/ixab005
http://sphingidae.myspecies.info/
https://doi.org/10.3897/BDJ.6.e22236
https://doi.org/10.11646/zootaxa.1610.1.3
https://doi.org/10.1163/9789004473850
https://doi.org/10.18476/2023.997558.1

14 LEPIDOPTERA IRANICA

Schmetterlinge. — Horae Societatis Entomologicae Rossi-
cae 8: 3-28.

LEGER, T., LANDRY, B. & Nuss, M. (2019): Phylogeny, charac-
ter evolution and tribal classification in Crambinae and
Scopariinae (Lepidoptera, Crambidae). — Systematic Ento-
mology 44 (4): 757-776.
https://doi.org/10.1111/syen.12353

LEGER, T., MaLLy, R., NEINHUIS, C. & Nuss, M. (2020): Refining
the phylogeny of Crambidae with complete sampling of sub-
families (Lepidoptera, Pyraloidea). — Zoologica Scripta 50:
84-99.
https://doi.org/10.1111/zsc.12452

LenmAaNN, L. & Zaniri, R. (2011): Results of a lepidopterologi-
cal expedition to North and Northwest Iran in summer 2007
with new records for Iran (Lepidoptera). — Esperiana 16:
135-165.

Leraut, G. H. C. (1921): A global comprehensive checklist of the
Pyralidae Phycitinae (Lep. Pyralidae). — Revue Francaise
d’Entomologie Générale 2 (Suppléments 5—6): 1-424.

Lobpr, M., GaaL-HAszLER, S., RoNkAY, G., Ronkay, L. & LAszLo,
G. M. (2013): The Vartian Collection. Part II: Lasiocam-
poidea, Bombycoidea, Drepanoidea, Cossoidea, Zygaeno-
idea and Hepialoidea. — In: Fibigeriana. A book series of
lepidopterology. Volume 2, 117 pp.; Budapest (Heterocera
Press).

Lopr, M., GaAL-HASZLER, S., VARGA, Z., LAszLO, G. M., RoNKAY,
G. & Ronkay, L. (2015): The Vartian Collection. Part III:
Papilionidae, Hesperiidae, Pieridae, Riodinidae, Lycaenidae
and Nymphalidae. — In: Fibigeriana. A book series of lepi-
dopterology. Volume 3, 229 pp.; Budapest (Heterocera Press).

MaLry, R., Haypen, J. E., NeiNHUIS, C., JorDAL, B. H. & Nuss, M.
(2019): The phylogenetic systematics of Spilomelinae and
Pyraustinae (Lepidoptera: Pyraloidea: Crambidae) inferred
from DNA and morphology. — Arthropod Systematics &
Phylogeny 77 (1): 141-204.

ManNsourl DANESHVAR, M. R., EBRAHIMI, M. & NEJADSOLEYMANI,
H. (2019): An overview of climate change in Iran: facts and
statistics. — Environmental Systems Research 8 (7): 1-10.
https://doi.org/10.1186/s40068-019-0135-3

Martov, A., ZaHirl, R. & HoLroway, J. (2008): The Heliothinae
of Iran (Lepidoptera: Noctuidae). — Zootaxa 1763 (1): 1-37.
https://doi.org/10.11646/zootaxa.1763.1.1

MazAk, V. (1981): Panthera tigris. — Mammalian Species 152:
1-8.
https://doi.org/10.2307/3504004

McKErN, J. A., Szaranski, A. L., Jounson, D. T. & DowLING,
A. P. G. (2008): Molecular phylogeny of Sesiidae (Lepidop-
tera) inferred from mitochondrial DNA Sequences. — Jour-
nal of Agricultural and Urban Entomology 25 (3): 165-177.
https://doi.org/10.3954/1523-5475-25.3.165

MEy, W. (2022): Taxonomic notes on Palearctic taxa of Galactici-
dae, a little-known family of Lepidoptera (Galacticoidea). —
Nota Lepidopterologica 45: 169—190.
https://doi.org/10.3897/n1.45.78574

MiLra, L., MoussaLL, A., WiLcox, S. A., NIEUKERKEN E. J. VAN,
Young, D. A., HaLsey, M., McConviLLE, T., Jongs, T. M.,
KaLLies, A. & Hicron, D. J. (2019): Phylotranscriptomics
resolves phylogeny of the Heliozelidae (Adeloidea: Lepidop-
tera) and suggests a Late Cretaceous origin in Australia. —
Systematic Entomology 45 (1): 128—143.
https://doi.org/10.1111/syen.12383

MiLLA, L., NIEUKERKEN, E. J. VAN, VIJVERBERG, R., DOORENWEERD,
C., WiLcox, S. A., HaLsey, M., Young, D. A., Jongs, T.,
KaLLigs, A. & Hiton, D. J. (2017): A preliminary molecular

phylogeny of shield-bearer moths (Lepidoptera: Adeloidea:
Heliozelidae) highlights rich undescribed diversity. — Mole-
cular Phylogenetics and Evolution 120: 129-143.
https://doi.org/10.1016/j.ympev.2017.12.004

Mirzavans, H. & Karati, Gu. H. (1970): Contribution a la con-
naissance de la faune des Lépidoptéres de I’Iran. — Entomol-
ogie et Phytopathologie Appliquées 29: 15-23.

MITTERMEIER, R. A., TurRNER, W. R., Larsen, F. W., Brooks,
T. M. & Gascon, C. (2011): Global biodiversity conservation:
the critical role of hotspots. — In: Zachos, F. E. & HaBEL, J. C.
(eds.): Biodiversity hotspots: distribution and protection of
conservation priority areas, pp. 3—22; Heidelberg (Springer).
https://doi.org/10.1007/978-3-642-20992-5 1

MoDARRES AwWAL, M. (1994): List of agricultural pests and their
natural enemies in Iran, 364 pp.; Mashhad (Ferdowsi Uni-
versity Press).

MobpaRRES AWAL, M. (1997): List of agricultural pests and their
natural enemies in Iran. 2nd edition, 429 pp.; Mashhad (Fer-
dowsi University Press).

MoDARRES AwAL, M. (2012): List of agricultural pests and their
natural enemies in Iran. 3rd edition, 778 pp.; Mashhad (Fer-
dowsi University Press).

MuriLLo-Ramos, L., BReam, G., SiHVONEN, P., HAUSMANN, A.,
Horwm, S., REza Guanavi, H., Ounar, E., TRUUVERK, A.,
Staupg, H., FriepricH, E., TamMaRrU, T. & WAHLBERG, N.
(2019): A comprehensive molecular phylogeny of Geometri-
dae (Lepidoptera) with a focus on enigmatic small subfami-
lies. — Peer] Life and Enviroment 7: €7386.
https://doi.org/10.7717/peerj.7386

MyERs, N., MITTERMEIER, R. A., MITTERMEIER, C. G., Fonseca, G.
A. B. & KEenT, J. (2000): Biodiversity hotspots for conserva-
tion priorities. — Nature 403: 853—858.
https://doi.org/10.1038/35002501

Naperl, A. (2012): Field guide of butterflies of Iran, 272 pp,;
Tehran (Iranshenasi).

NaDERI, A. (2019): Field guide of butterflies of Iran. 2nd edition,
528 pp.; Tehran (Iranshenasi).

Naissig, W. (1980): Ein Beitrag zur Kenntnis der Saturniidae und
Brahmaeidae des Iran und der Tiirkei (Lepidoptera). Teil 1:
Brahmaeidae. — Nachrichten des Entomologischen Vereins
Apollo, Neue Folge 1 (3—4): 77-91.

NaAssig, W. (1981): Ein Beitrag zur Kenntnis der Saturniidae und
der Brahmaeidae des Iran und der Tiirkei (Lepidoptera).
Teil 2: Saturniidae. — Nachrichten des Entomologischen Ver-
eins Apollo, Neue Folge 2 (1): 1-39.

Nazart, V. (2003): Butterflies of Iran, 542 pp.; Tehran (Depart-
ment of Environment).

NEmaToLLAHI, M. R. (2005): Study of biology of Eucnaemidopho-
rus rhododactylus (Lep.: Pterophoridae) in rose gardens of
Kashan. — Applied Entomology and Phytopathology 73 (1):
13-14, 39-54.

NIEUKERKEN, E. J. vaN, DoorENWEERD, C., HOARE, R. J. B. &
Davis, D. R. (2016): Revised classification and catalogue of
global Nepticulidae and Opostegidae (Lepidoptera, Nepticu-
loidea). — ZooKeys 628: 65-246.
https://doi.org/10.3897/zookeys.628.9799

NIEUKERKEN, E. J. van, Kaira, L., KitcHING, . J., KRISTENSEN,
N. P, Lees, D. C., MiNET, J., MITTER, C., MUTANEN, M.,
REGIER, J. C., SimonseN, T. J., WAHLBERG, N., YEN, S.-H.,
ZAaHRl, R., Apawmski, D., Baixeras, J., BartscH, D.,
BENGTSSON, B. A., BrowN, J. W., BucHELL S. R., Davis, D. R.,
DE Prins, J., DE Prins, W., EpsTEIN, M. E., GENTILI-POOLE,
P., Gieuis, C., HATTENSCHWILER, P., HAausmaNN, A., HoLLo-
way, J. D., Karries, A., KarsHort, O., KawaHARA, A. Y.,

Downloaded From: https://staging.bioone.org/journals/Integrative-Systematics:-Stuttgart-Contributions-to-Natural-History on 29 Mar 2025
Terms of Use: https://staging.bioone.org/terms-of-use


https://doi.org/10.1111/syen.12353
https://doi.org/10.1111/zsc.12452
https://doi.org/10.1186/s40068-019-0135-3
https://doi.org/10.11646/zootaxa.1763.1.1
https://doi.org/10.2307/3504004
https://doi.org/10.3954/1523-5475-25.3.165
https://doi.org/10.3897/nl.45.78574
https://doi.org/10.1111/syen.12383
https://doi.org/10.1016/j.ympev.2017.12.004
https://doi.org/10.1007/978-3-642-20992-5_1
https://doi.org/10.7717/peerj.7386
https://doi.org/10.1038/35002501
https://doi.org/10.3897/zookeys.628.9799

RAJAEI & KARSHOLT: AN INTRODUCTION TO LEPIDOPTERA IRANICA 15

KosTER, J. C., KozLov, M. V., LAFONTAINE, J. D., Lamas, G.,
LaNDRy, J.-F., LEE, S., Nuss, M., Park, K.-T., PEnz, C., RoTa,
J., SCHINTLMEISTER, A., ScamipT, B. C., SonN, J.-C., SoLis, M.
A., TARMANN, G. M., WARREN, A. D., WELLER, S., YAKOVLEV,
R. V., ZorotuHiN, V. V. & Zwick, A. (2011): Order Lepidop-
tera Linnaeus, 1758. — In: Znang, Z.-Q. (ed.): Animal biodi-
versity: an outline of higher-level classification and survey
of taxonomic richness. — Zootaxa 3148 (1): 212-221.
https://doi.org/10.11646/zootaxa.3148.1.41

NieukerkEN, E. J. van, Karsuort, O., HausmaNN, A., HoLLo-
way, J. D., HuemEr, P., KitcHING, 1. J., Nuss, M., Pont, G.
R., Rajagl, H., RENnwaLD, E., RoDELAND, J., ROUGERIE, R.,
ScoBLE, M. J., SINEV, S. Yu. & SoMMERER, M. (2019): Stabil-
ity in Lepidoptera names is not served by reversal to gender
agreement: a response to Wiemers et al. — Nota Lepidoptero-
logica 42 (1): 101-111.
https://doi.org/10.3897/n1.42.34187

Noroozi, J., AkHaNI, H. & BRECKLE, S.-W. (2013): Biodiversity
and phytogeography of the alpine flora of Iran. — Biodiver-
sity and Conservation 17: 493-521.
https://doi.org/10.1007/s10531-007-9246-7

Noroozi, J., SINa Knarvati, S., Hantyed Narsi, H., Kaven, A.,
Nazari, B., GoLsHAN ZARE, G., MiNAEL, M., ViTEK, E. &
ScuNeewEIss, G. M. (2021): Endemics determine Dbio-
regionalization in the alpine zone of the Irano-Anatolian bio-
diversity hotspot (South West Asia). — Alpine Botany 131:
177-186.
https://doi.org/10.1007/s00035-021-00266-7

Noroozi, J., TALEBI, M., DOOSTMOHAMMADI, M., MANAFZADEH, S.,
ASGARPOUR, Z. & SCHNEEWEISS, G. M. (2019): Endemic diver-
sity and distribution of the Iranian vascular flora across phy-
togeographical regions, biodiversity hotspots and areas of
endemism. — Scientific Reports 9: 12991.
https://doi.org/10.1038/s41598-019-49417-1

Nuss, M., LaNDRY, B., MaLLy, R., VEGLIANTE, F., TRANKNER, A.,
Bauer, F., HavDeN, J., SEGERER, A., ScHOUTEN, R., Li, H.,
TrorFIMOVA, T., SoLis, M. A., DE Prins, J. & SpeiDEL, W. (2003—
2022): Global Information System on Pyraloidea. Available
from: http:/www.pyraloidea.org/ (accessed December 2022)

OLsoN, D. M., DINERSTEIN, E., WIKRAMANAYAKE, E. D., BURGESS,
N. D., PoweLL, G. V. N., Unperwoop, E. C., D’Awmico, J.
A., Itoua, 1., StTRAND, H. E., Morrison, J. C., Loucks, C. J.,
Avwnurr, T. F., Rickerts, T. H., Kura, Y., LaMoRrREUX, J. F.,
WETTENGEL, W. W., HEDAO, P. & Kassem, K. R. (2001): Ter-
restrial ecoregions of the world: a new map of life on Earth. —
BioScience 51 (11): 933-938.
https://doi.org/10.1641/0006-3568(2001)051[0933: TEOTWA]
2.0.CO;2

PauksTaDT, U. & Paukstapr, L. H. (2021): A preliminary anno-
tated checklist of the Brahmaeidae of the World — Part IVB.
The ledereri-subgroup of the subgenus Brahmaea Walker,
1855 (Lepidoptera: Brahmaeidae). — Beitridge zur Kenntnis
der Wilden Seidenspinner 19 (10): 395-434.

Pekarsky, O., Ronkay, L., Ronkay, G. & VarGa, Z. (2019):
Psaphidinae II. Erebidae II. The tribes Feraliini and Psaphi-
dini and the Lygephila generic complex. — In: The Witt Cata-
logue. A taxonomic atlas of the Eurasian and North African
Noctuoidea. Volume 10, 299 pp.; Budapest (Heterocera Press).

Pont, G. R., LANDRY, J.-F., ScumipT, B. C. & DEWARD, J. R. (2018):
Lepidoptera of Canada. — ZooKeys 819: 463-505.
https://doi.org/10.3897/zookeys.819.27259

PupLesis, R. & Diskus, A. (2003): The Nepticuloidea and
Tischerioidea (Lepidoptera) — a global review, with strate-
gic regional revisions, 512 pp.; Kaunus (Lututé Publishers).

Rasagr, H. (2012): Modules to the biodiversity, taxonomy and
biogeography of the Geometridae of Iran (Lepidoptera),
using classical methods and DNA techniques (Larentiinae
and Ennominae partim). — Ph.D. dissertation, 348 pp.; Bonn
(Rheinische Friedrich-Wilhelms-Universitét).

Rasagl H., Aarvik, L., ARNSCHEID, W. R., BALDIZZONE, G., BARTSCH,
D., BENGTsson, B. A, BipziLya, O., BUCHNER, P., BUCHSBAUM,
U., Buszko, J., DuBaToLOV, V. V., ERLACHER, S., ESFANDIARI,
M., FrREINA, J. J. DE, GAEDIKE, R., GyuLal P., HAUSMANN, A.,
HAXAIRE, J., HOBERN, D., HoFMANN, A., IGNATEV, N., KAILA,
L., KALLiEs, A., KeiL, T., Kiss, A., Kircuing, L J., Kun, A.,
LaszLo, G. M., LErauT, G., MALLY, R., MATOV, A, MEINEKE, J.-U.,
MELICHAR, T., MEY, W., MirONOV, V., MULLER, B., NADERI, A.,
NAssiG, W. A., Naumann, S., Nazari, V., NIEUKERKEN, E. J. van,
Nuss, M., PoLL, N., PRozorov, A. M., RaBiEH, M. M., RAKoOSsY,
L., Rinpos, M., RoTta, J., ROUGERIE, R., SCHINTLMEISTER, A.,
SHIRVANI, A, SIHVONEN, P., SIMoNseN, T. J., SINEV, S. Yu., Skou, P.,
SoBczyk, T., Sonn, J.-C., TABELL, J., TARMANN, G., TOKAR, Z.,
TruscH, R., VARGA, Z.., VOLYNKIN, A. V., WANKE, D., YAKOVLEV,
R. V., Zaniri, R., ZEuzap, P., ZELLER, H. C., ZOLOTUHIN,
V. V. & KarsHorT, O. (2023a): Catalogue of the Lepidoptera
of Iran. — In: Raiagl, H. & KarsHoLT, O. (eds.): Lepidoptera
Iranica. — Integrative Systematics 6 (Special Issue): 121—459.
https://doi.org/10.18476/2023.997558.7

Raiagl, H., Greve, C., LErscH, H., STONING, D., WAHLBERG, N.,
Miner, J. & Misor, B. (2015): Advances in Geometroidea
phylogeny, with characterization of a new family based on
Pseudobiston pinratanai (Lepidoptera, Glossata). — Zoolo-
gica Scripta 44 (4): 418—436.
https://doi.org/10.1111/zsc.12108

Raiael, H., Hausmann, A. & TruscH, R. (2022): Taxo-
nomic review of the genus Rhodostrophia Hiibner, 1823
(Geometridae: Sterrhinae) in Iran. — Zootaxa 5118 (1): 1-64.
https://doi.org/10.11646/zootaxa.5118.1.1

Raiagl, H., Karsvort, O., HormanN, A., Nazari, V., ULMER,
J. M., WankE, D. & Zauiri, R. (2023b): A historical review
of lepidopterology in Iran. — In: Rajagr, H. & KarsHorrt, O.
(eds.): Lepidoptera Iranica. — Integrative Systematics 6 (Spe-
cial Issue): 19-62.
https://doi.org/10.18476/2023.997558.2

Rajagl, H., RODDER, D., WEIGAND, A. M., DAMBACH, J., RAUPACH,
M. J. & WAGELE, J. W. (2013): Quaternary refugia in south-
western Iran: insights from two sympatric moth species
(Insecta, Lepidoptera). — Organisms Diversity & Evolu-
tion 13: 409-423.
https://doi.org/10.1007/s13127-013-0126-6

RaJagl, H., SToNING, D. & Trusch, R. (2012): Taxonomic revi-
sion and zoogeographical patterns of the species of
Gnopharmia Staudinger, 1892 (Geometridae, Ennominae). —
Zootaxa 3360 (1): 1-52.
https://doi.org/10.11646/zootaxa.3360.1.1

Rasagl, H., STUNING, D. & VipaLepp, J. (2011): A review of the
species of Lithostege Hiibner, [1825] 1816 (Lepidoptera:
Geometridae, Larentiinae), occurring in Iran and adjacent
countries, with description of two new species from Iran and
Pakistan. — Zootaxa 3105 (1): 1-46.
https://doi.org/10.11646/zootaxa.3105.1.1

RATNASINGHAM, S. & HEBERT, P. D. N. (2007): BOLD: The Bar-
code of Life Data System (http:/www.barcodinglife.org). —
Molecular Ecology Notes 7 (3): 355-364.

Raziel, T., Borpi, I. & PEREIRA, L. S. (2008): A precipitation-
based regionalization for Western Iran and regional drought
variability. — Hydrology and Earth System Sciences Discus-
sions 5: 2133-2167.
https://doi.org/10.5194/hessd-5-2133-2008

Downloaded From: https://staging.bioone.org/journals/Integrative-Systematics:-Stuttgart-Contributions-to-Natural-History on 29 Mar 2025
Terms of Use: https://staging.bioone.org/terms-of-use


https://doi.org/10.11646/zootaxa.3148.1.41
https://doi.org/10.3897/nl.42.34187
https://doi.org/10.1007/s10531-007-9246-7
https://doi.org/10.1007/s00035-021-00266-7
https://doi.org/10.1038/s41598-019-49417-1
http://www.pyraloidea.org/
https://doi.org/10.1641/0006-3568(2001)051%5b0933:TEOTWA%5d2.0.CO;2
https://doi.org/10.1641/0006-3568(2001)051%5b0933:TEOTWA%5d2.0.CO;2
https://doi.org/10.3897/zookeys.819.27259
https://doi.org/10.18476/2023.997558.7
https://doi.org/10.1111/zsc.12108
https://doi.org/10.11646/zootaxa.5118.1.1
https://doi.org/10.18476/2023.997558.2
https://doi.org/10.1007/s13127-013-0126-6
https://doi.org/10.11646/zootaxa.3360.1.1
https://doi.org/10.11646/zootaxa.3105.1.1
http://www.barcodinglife.org
https://doi.org/10.5194/hessd-5-2133-2008

16 LEPIDOPTERA IRANICA

Razowski, J. (1984): Tortricini. — In: AmseL, H. G., GREGOR, F.,
REISSER, H. & ROESLER, R. U. (eds.): Microlepidoptera Palae-
arctica. Volume 6, 376 pp.; Vienna (Georg Fromme & Co.).

RECHINGER, K.-H. (ed.). (1963 —2010): Flora Iranica. Volumes 1-178;
Graz (Akadademische Druck- und Verlagsanstalt).

REGIER, J. C., BRowN, J. W., MITTER, C., BAIXERAS, J., CHoO, S.,
CuMMINGS, M. P. & Zwick, A. (2012): A molecular phylogeny
for the leaf-roller moths (Lepidoptera: Tortricidae) and its
implications for classification and life history evolution. —
PLoS ONE 7 (4): e35574.
https://doi.org/10.1371/journal.pone.0035574

REGIER, J. C., MITTER, C., Davis, D. R., Harrison, T. L., SoHN,
J.-C., Cummings, M. P., Zwick, A. & MiTTER, K. T. (2014):
A molecular phylogeny and revised classification for the old-
est ditrysian moth lineages (Lepidoptera: Tineoidea), with
implications for ancestral feeding habits of the mega-diverse
Ditrysia. — Systematic Entomology 39: 1-24.
https://doi.org/10.1111/syen.12110

RoBinson, G. S. (2009): Biology, distribution and diversity of
tineid moths, 143 pp.; Kuala Lumpur (Southdene Sdn Bhd).

RoEsLER, R. U. (1973): Phycitinae (Trifine Acrobasiina). — In:
AwmseL, H. G., GREGOR, F. & REisser, H. (eds.): Microlepi-
doptera Palaearctica. Volume 4, 752 + 103 pp. + 170 pls.;
Vienna (Georg Fromme & Co.).

RoOESLER, R. U. (1993): Quadrifine Acrobasiina (2. Teilband der
Phycitinae). — In: AmseL, H. G., GREGOR, F., REisser, H. &
RoEsLER, R. U. (eds.): Microlepidoptera Palaearctica. Vol-
ume 8, 305 pp.; Karlsruhe (G. Braun Druckerei und Verlag).

Ronkay, G. & Ronkay, L. (2009): Cucullinae I. — In: The Witt
Catalogue. A taxonomic atlas of the Eurasian and North
African Noctuoidea. Volume 2, 365 pp.; Budapest (Hetero-
cera Press).

Ronkay, G., Ronkay, L. & Gyutal, P. (2011): Cucullinae II and
Psaphidinae. — In: The Witt Catalogue. A taxonomic atlas
of the Eurasian and North African Noctuoidea. Volume 5,
380 pp.; Budapest (Heterocera Press).

Ronkay, G., Ronkay, L. & Gyural, P. (2014a): New Xyleninae
and Psaphidinae species from Asia, with special reference to
the Central and Inner Asiatic Dasypolia Guenée, 1852 (Lepi-
doptera, Noctuidae). — Fibigeriana Supplement 2: 141-169.

Ronkay, L., Ronkay, G. & BEHOUNEK, G. (2008): Plusiinae 1. —
In: The Witt Catalogue. A taxonomic atlas of the Eurasian
and North African Noctuoidea. Volume 1, 348 pp.; Budapest
(Heterocera Press).

Ronkay, L., Ronkay, G., GyuLral, P. & Varca, Z. (2014b): Ere-
bidae 1. Autophila and Apopestes. — In: The Witt Catalogue.
A taxonomic atlas of the Eurasian and North African Noc-
tuoidea. Volume 7, 281 pp.; Budapest (Heterocera Press).

Ronkay, L., Ronkay, G., GyuLal, P. & Varaa, Z. (2017): Xyleni-
nae I. The Agrochola generic complex. — In: The Witt Cata-
logue. A taxonomic atlas of the Eurasian and North African
Noctuoidea. Volume 9, 342 pp.; Budapest (Heterocera Press).

Rora, J. (2011): Data partitioning in Bayesian analysis: molecular
phylogenetics of metalmark moths (Lepidoptera: Choreuti-
dae). — Systematic Entomology 36 (2): 317-329.
https://doi.org/10.1111/j.1365-3113.2010.00563.x

Rorta, J. & WAHLBERG, N. (2012): Exploration of data partition-
ing in an eight-gene dataset: phylogeny of metalmark moths
(Lepidoptera, Choreutidae). — Zoologica Scripta 41: 536-546.
https://doi.org/10.1111/j.1463-6409.2012.00551.x

RotuscHILD, F. R. S. (1921): Moths of Mesopotamia and N. W.
Persia. Part I. Noctuidae, Lemoniidae and Pyralidae. — Jour-
nal of the Bombay Natural History Society 28 (1-2): 170—
183.

Roucerig, R., CruauDp, A., ARNAL, P., BALLESTEROS-MEJIA, L.,
ConbpaMINE, F. L., Decains, T., ELias, M., Gy, D., HEBERT,
P. D. N., KitcHING, 1. J., LAVERGNE, S., LOPEZ-VAAMONDE,
C., MURIENNE, J., CueNOT, Y., NIDELET, S. & RaspLus, J.-Y.
(2022): Phylogenomics illuminates the evolutionary history
of wild silkmoths in space and time (Lepidoptera: Saturnii-
dae). — bioRxiv (preprint): 1-51.
https://doi.org/10.1101/2022.03.29.486224

SAFAEI-MAHROO, B. (2019): Species diversity and taxonomy of amphi-
bians and reptiles. — Environmental Encyclopedia 1 (1): 1-4.

SAFAEI-MAHROO, B., GHAFFARI, H., Fanmvi, H., BroomanD, S.,
YazpaniaN, M., Najari Maip, E., HOSSEINIAN YOUSEFKHANI,
S. S., REzazADEH, E., HossEinzaDEH, M. S., NasraBaDI, R.,
RAIABIZADEH, M., MASHAYEKHI, M., MOTESHAREI, A., NADERI,
A. & Kazewmi, S. M. (2016): The herpetofauna of Iran: check-
list of taxonomy, distribution and conservation status. —
Asian Herpetological Research 6 (4): 257-290.

SATTLER, K. (1967): Ethmiidae. — In: AmseL, H. G., GREGOR, F. &
REIsser, H. (eds.): Microlepidoptera Palaearctica. Volume 2,
185 pp.; Vienna (Georg Fromme & Co.).

SCHINTLMEISTER, A. (2008): Palaearctic Macrolepidoptera 1.
Notodontidae, 481 pp.; Stenstrup (Apollo Books).
https://doi.org/10.1163/9789004260993

SCHINTLMEISTER, A. (2013): Notodontidae and Oenosandridae
(Lepidoptera). — In: World Catalogue of Insects. Volume 11,
605 pp.; Leiden (Brill).
https://doi.org/10.1163/9789004259188

ScoBLE, M. J. (1999): Geometrid moths of the world: a cata-
logue (Lepidoptera, Geometridae), 1200 pp.; Collingwood
(CSIRO Publishing).
https://doi.org/10.1071/9780643101050

ScoBLE, M. J. & Hausmann, A. (2007): Online list of valid and
available names of the Geometridae of the World. Available
from: https:/geometroidea.smns-bw.org/archive/48 (accessed
May 2022; page updated in 2007)

SEpDON, J. M., SanTuccl, F., REEVE, N. & HEwitt, G. M. (2002):
Caucasus Mountains divide postulated postglacial coloniza-
tion routes in the white-breasted hedgehog, Erinaceus con-
color. — Journal of Evolutionary Biology 15: 463—467.
https://doi.org/10.1046/j.1420-9101.2002.00408.x

StHVONEN, P., MuriLLo-Ramos, L., BrReaMm, G., Staupg, H. &
WAaHLBERG, N. (2020): Molecular phylogeny of Sterrhinae
moths (Lepidoptera: Geometridae): towards a global classi-
fication. — Systematic Entomology 45: 606—634.
https://doi.org/10.1111/syen.12418

SiHVONEN, P., MUTANEN, M., KaiLa, L., BREuM, G., HAUSMANN,
A. & Staupg, H. S. (2011): Comprehensive molecular sam-
pling yields a robust phylogeny for geometrid moths (Lepi-
doptera: Geometridae). — PLoS ONE 6: €20356.
https://doi.org/10.1371/journal.pone.0020356

SINEV, S. Yu. (1992): On the system and phylogeny of the Gele-
chioidea s.l. (Lepidoptera). — Entomologicheskoe Oboz-
renie 71 (1): 143-159.

SiNev, S. Yu. (2002): World catalogue of cosmopterigid moths
(Lepidoptera: Cosmopterigidae). — Trudy Zoologicheskogo
Instituta 293: 1-183.

SINEV, S. Yu. (2015): World catalogue of bright-legged moths
(Lepidoptera, Stathmopodidae), 84 pp.; Saint Petersburg
(Zoological Institute of the Russian Academy of Sciences).

SramkAa, F. (2019): Pyraloidea of Europe. Volume 4. Phycitinae -
Part 1. Identification — Distribution — Habitat — Biology,
432 pp.; Bratislava (Slamka).

Downloaded From: https://staging.bioone.org/journals/Integrative-Systematics:-Stuttgart-Contributions-to-Natural-History on 29 Mar 2025
Terms of Use: https://staging.bioone.org/terms-of-use


https://doi.org/10.1371/journal.pone.0035574
https://doi.org/10.1111/syen.12110
https://doi.org/10.1111/j.1365-3113.2010.00563.x
https://doi.org/10.1111/j.1463-6409.2012.00551.x
https://doi.org/10.1101/2022.03.29.486224
https://doi.org/10.1163/9789004260993
https://doi.org/10.1163/9789004259188
https://doi.org/10.1071/9780643101050
https://geometroidea.smns-bw.org/archive/48
https://doi.org/10.1046/j.1420-9101.2002.00408.x
https://doi.org/10.1111/syen.12418
https://doi.org/10.1371/journal.pone.0020356

RAJAEI & KARSHOLT: AN INTRODUCTION TO LEPIDOPTERA IRANICA 17

SoBczyk, T. (2011): Psychidae (Lepidoptera). — In: Nuss, M. (ed.):
World Catalogue of Insects. Volume 10, 467 pp.; Stenstrup
(Apollo Books).
https://doi.org/10.1163/9789004261044

Sonn, J. C., REGIER, J. C., MITTER, C., Davis, D., LANDRY, J. F.,
Zwick, A. & CuMmMINGs, M. P. (2013): A molecular phylogeny
for Yponomeutoidea (Insecta, Lepidoptera, Ditrysia) and its
implication for classification, biogeography and the evolu-
tion of host plant use. — PLoS ONE 8 (1): e55066.
https://doi.org/10.1371/journal.pone.0055066

SoMMERER, M. D. (2002): To agree or not to agree — the question
of gender agreement in the International Code of Zoological
Nomenclature. — Nota Lepidopterologica 25 (2-3): 191-204.

Sutton, S. L. (1963): South Caspian insect fauna 1961. 1. Sys-
tematic list of Lepidoptera with notes. — Annals and Maga-
zine of Natural History 13 (6): 353-374.
https://doi.org/10.1080/00222936308651370

TanBaz, M. (2016): Environmental challenges in today’s Iran. —
Iranian Studies 29 (6): 943-961.
https://doi.org/10.1080/00210862.2016.1241624

TSHIKOLOVETS, V., NADERI, A. & EcKWEILER, W. (2014): The but-
terflies of Iran and Iraq, 440 pp.; Pardubice (Tshikolovets
Publications).

Varizapes, R. (2010): Iranian sheep and goat industry at
aglance. — In: Karim, S. A. & JosHl, A. (eds.): Climate change
and stress management: sheep and goat production, 547—
551 pp.; New Delhi (Satish Serial Publishing House).

VARGA, Z., GyuLal, P., Ronkay, L. & RonkAy, G. (2013): Noctu-
inae I. — In: The Witt Catalogue. A taxonomic atlas of the
Eurasian and North African Noctuoidea. Volume 6, 313 pp.;
Budapest (Heterocera Press).

VARGA, Z., RoNKAY, G., GyuLalL P., Kiss, A. & Ronkay, L. (2020):
Noctuinae III. Poliina. — In: The Witt Catalogue. A Taxo-
nomic Atlas of the Eurasian and North African Noctuoidea.
Volume 11, 313 pp.; Budapest (Heterocera Press).

VARGA, Z., Ronkay, G., Ronkay, L. & Gyural, P. (2015): Noc-
tuinae II. The Eugnorisma-Eugraphe generic complex. —
In: The Witt Catalogue. A taxonomic atlas of the Eurasian
and North African Noctuoidea. Volume 8, 362 pp.; Budapest
(Heterocera Press).

VoLoDICHEVA, N. (2002): The Caucasus. — In: SHAHGEDANOVA, M.
(ed.): The physical geography of Northern Eurasia, pp. 350—
376; Oxford (Oxford University Press).

Wang, Q.-Y. & Li, H. (2020): Phylogeny of the superfamily
Gelechioidea (Lepidoptera: Obtectomera), with an explora-
tory application on geometric morphometrics. — Zoologica
Scripta 49: 307-328.
https://doi.org/10.1111/zsc.12407

WaNKE, D., HausmanN, A., KroGMANN, L., PETRANYI, G. &
RajaEL H. (2020): Taxonomic revision of the genus Nychi-
odes Lederer, 1853 (Geometridae: Ennominae: Boarmi-
ini) with description of three new species—an integrative
approach. — Zootaxa 4812 (1): 1-61.
https://doi.org/10.11646/zootaxa.4812.1.1

WankEg, D., Hausmann, A. & Rasael, H. (2019): An integra-
tive taxonomic revision of the genus 7Triphosa Stephens,
1829 (Geometridae, Larentiinae) in the Middle East and
Central Asia, with description of two new species. —
Zootaxa 4603 (1): 39—65.
https://doi.org/10.11646/zootaxa.4603.1.2

Yamamorto, S. & Sota, T. (2007): Phylogeny of the Geometridae
and the evolution of winter moths inferred from a simultane-
ous analysis of mitochondrial and nuclear genes. — Molecu-
lar Phylogenetics and Evolution 44 (2): 711-723.
https://doi.org/10.1016/j.ympev.2006.12.027

YN, S.-H. & Miner, J. (2007): Cimelioidea: ein neuer Superfa-
milienname fiir die Goldmotten (Lepidoptera: Glossata). —
Zoologische Studien 46 (3): 262-271.

Yousgri, M., KAFASHA, A., VALIZADEGANC, N., SHEYKHI ILANLOOA,
S., RajaBizADEHD, M., MALEKOUTIKHAHF, S., HOSSEINIAN
YOUSEFKHANIG, S. S. & AsHRrAFI, S. (2019): Climate change is
a major problem for biodiversity conservation: a systematic
review of recent studies in Iran. — Contemporary Problems
of Ecology 12 (4): 394-403.
https://doi.org/10.1134/S1995425519040127

Yuserl, G. H., FaizoLani, K., DarvisH, J., Sar1, K. & Brito, J. C.
(2019): The species diversity, distribution, and conservation
status of the terrestrial mammals of Iran. — Journal of Mam-
malogy 20 (10): 1-17.
https://doi.org/10.1093/jmammal/gyz002

ZAaHIrl, R., HoLLoway, J. D., KiTcHING, 1. J., LAFONTAINE, J. D.,
MuUTANEN, M. & WAHLBERG, N. (2012): Molecular phyloge-
netics of Erebidae (Lepidoptera, Noctuoidea). — Systematic
Entomology 37 (1): 102-24.
https://doi.org/10.1111/j.1365-3113.2011.00607.x

ZaHIr1, R., HoLLoway, J. D., Rorta, J., Scamipt, K. B., PELLINEN,
M. J., KitcHING, . J., MILLER, S. & WAHLBERG, N. (2022):
Evolutionary history of Euteliidae (Lepidoptera, Noc-
tuoidea). — bioRxiv (preprint): 1-45.
https://doi.org/10.1101/2022.09.26.508383

Zanri, R., KitcHING, 1. J., LAFONTAINE, J. D., MUTANEN, M.,
KaiLa, L. & Horroway, J. D. (2011): A new molecular phy-
logeny offers hope for a stable family-level classification of
the Noctuoidea (Lepidoptera). — Zoologica Scripta 40 (2):
158-173.
https://doi.org/10.1111/j.1463-6409.2010.00459.x

ZAHIRI, R., LAFoNTAINE, J. D., HoLLoway, J. D., KitcHing, 1. J.,
Scumipt, B. C., KaiLa, L. & WaHLBERG, N. (2013): Major
lineages of Nolidae (Lepidoptera, Noctuoidea) elucidated by
molecular phylogenetics. — Cladistics 29: 337-359.
https://doi.org/10.1111/cla.12001

ZAcULAJEY, A. K. (1988): Family Ochsenheimeriidae. Fauna
SSSR. Volume 4. Lepidoptera, pp. 70—177; Saint Petersburg
(Imperatorskaja Akademija Nauk).

ZAMANI, A., MirsHamst, O., MARrusik, Y. M. & MORADMAND,
M. (2022): The checklist of the spiders of Iran (Arachnida:
Araneae). Available from: http:/www.spiders.ir (accessed
December 2022)

Zil, A., VARGA, Z., Ronkay, G. & Ronkay, L. (2009): Apam-
eini I. — In: The Witt Catalogue. A taxonomic atlas of the
Eurasian and North African Noctuoidea. Volume 3, 393 pp.;
Budapest (Heterocera Press).

ZoHARY, M. (1963): On the geobotanical structure of Iran. — Bul-
letin of the Research Council of Israel 11 (Supplement D):
1-113.
https://doi.org/10.24157/ARC 13414

ZouAry, M. (1973): Geobotanical foundations of the Middle
East, 739 pp.; Stuttgart (Fischer).

ZOLOTUHIN, V. V. (2015): Lappet moths (Lepidoptera: Lasiocam-
pidae) of Russia and adjacent territories, 384 pp.; Ulyanovsk
(Korporaciya Technologiy Prodvizheniya).

ZoLoTuHIN, V. V., Dibmanipze, E. A. & PeTrov, V. A. (2011):
A list of Bombycidae, Endromididae, Saturniidae, Lemoni-
idae and Brahmaeidae of Georgia and neighbouring coun-
tries (Lepidoptera). — Neue Entomologische Nachrichten 67:
63-72.

ZOoLOTUHIN, V. V. & ZaHirl, R. (2008): The Lasiocampidae of
Iran (Lepidoptera). — Zootaxa 1791 (1): 1-52.
https://doi.org/10.11646/zootaxa.1791.1.1

Downloaded From: https://staging.bioone.org/journals/Integrative-Systematics:-Stuttgart-Contributions-to-Natural-History on 29 Mar 2025
Terms of Use: https://staging.bioone.org/terms-of-use


https://doi.org/10.1163/9789004261044
https://doi.org/10.1371/journal.pone.0055066
https://doi.org/10.1080/00222936308651370
https://doi.org/10.1080/00210862.2016.1241624
https://doi.org/10.1111/zsc.12407
https://doi.org/10.11646/zootaxa.4812.1.1
https://doi.org/10.11646/zootaxa.4603.1.2
https://pubmed.ncbi.nlm.nih.gov/?term=Yamamoto+S&cauthor_id=17363285
https://doi.org/10.1016/j.ympev.2006.12.027
https://doi.org/10.1134/S1995425519040127
https://doi.org/10.1093/jmammal/gyz002
https://doi.org/10.1111/j.1365-3113.2011.00607.x
https://doi.org/10.1101/2022.09.26.508383
https://doi.org/10.1111/j.1463-6409.2010.00459.x
https://doi.org/10.1111/cla.12001
http://www.spiders.ir
https://doi.org/10.24157/ARC_13414
https://doi.org/10.11646/zootaxa.1791.1.1

18 LEPIDOPTERA IRANICA

Zwick, A. (2008): Molecular phylogeny of Anthelidae and other ~ Zwick, A., REGIER, J. C., MITTER, C. & CummINGs, M. P. (2010):

bombycoid taxa (Lepidoptera: Bombycoidea). — Systematic Increased gene sampling yields robust support for higher-
Entomology 33: 190-209. level clades within Bombycoidea (Lepidoptera). — System-
https://doi.org/10.1111/j.1365-3113.2007.00410.x atic Entomology 36: 31-43.

https://doi.org/10.1111/.1365-3113.2010.00543.x

Authors’ addresses:

IState Museum of Natural History Stuttgart, Rosenstein 1, D—70191 Stuttgart, Germany;
e-mail (corresponding author): hossein.rajaei@smns-bw.de; (& https://orcid.org/0000-0002-3940-3734

*Zoological Museum, Natural History Museum of Denmark, Universitetsparken 15, DK-2100 Copenhagen, Denmark;
e-mail: okarsholt@snm.ku.dk; @ https://orcid.org/0000-0002-6969-2549

ZooBank registration: https://zoobank.org/References/3C80ADC7-D238-4982-9749-BE50954547F2

Manuscript received: 11.X.2022; accepted: 10.1.2023.

Downloaded From: https://staging.bioone.org/journals/Integrative-Systematics:-Stuttgart-Contributions-to-Natural-History on 29 Mar 2025
Terms of Use: https://staging.bioone.org/terms-of-use


mailto:hossein.rajaei@smns-bw.de
https://orcid.org/0000-0002-3940-3734
https://orcid.org/0000-0002-6969-2549
https://zoobank.org/References/3C80ADC7-D238-4982-9749-BE50954547F2
https://doi.org/10.1111/j.1365-3113.2007.00410.x
https://doi.org/10.1111/j.1365-3113.2010.00543.x

