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Introduction

Abstract: The aim of this study is to contribute to the recent distribution and systematic
classification of Zygaenidae (Lepidoptera) in 12 provinces in the Aegean, eastern Anatolia,
and Thrace regions of Tiirkiye, with the records obtained from May 2020 to September 2021.
Specimens were collected or photographed at 49 out of 132 localities. Twenty Zygaenidae
species from five genera belonging to Procridinae and Zygaeninae subfamilies were
recorded: Theresimima Strand, 1917 (1 species), Rhagades Wallengren, 1863 (1 species),
Adscita Retzius, 1783 (1 species), Jordanita Verity, 1946 (5 species), and Zygaena Fabricius,
1775 (12 species). Zygaena (Zygaena) ephialtes (Linnaeus, 1767) was recorded again nearly
200 years later since after Herrich-Schiffer’s first record in 1845. Zygaena (Mesembrynus)
lydia Staudinger, 1887 endemic to Tiirkiye, was also recorded in this study. In addition, new
localities of Zygaena (Agrumenia) armena Eversman, 1851, which is known only in Tiirkiye
and Georgia, were also recorded from the Ardahan province in the eastern Anatolia region of
Tiirkiye.

Ozet: Bu makalenin amaci, Tiirkiye’nin Ege, Dogu Anadolu ve Trakya bélgelerindeki 12
ilde bulunan Zygaenidae (Lepidoptera)’nin yakin donemdeki dagilimi ve sistematik
smiflandirmasina Mayis 2020- Eyliil 2021 tarihleri arasinda elde edilen kayitlarla katki
saglamaktir. Ziyaret edilen 132 alandan 49’unda Zygaenid giiveleri toplanmis ya da
fotograflanmistir. Procridinae ve Zygaeninae alt familyalarina ait, 5 cinse giren, 20
Zygaenidae tiirli belirlenmistir: Theresimima Strand, 1917 (1 tiir), Rhagades Wallengren,
1863 (1 tiir), Adscita Retzius, 1783 (1 tiir), Jordanita Verity, 1946 (5 tiir), ve Zygaena
Fabricius, 1775 (12 tiir). Zygaena (Zygaena) ephialtes (Linnaeus, 1767) de yaklasik 200 y1l
onceki Herrich-Schéffer (1845)’in ilk kaydindan sonra Tiirkiye’nin Trakya bolgesindeki
yeniden kaydedilmistir. Tiirkiye’ye endemik olan Zygaena (Mesembrynus) lydia Staudinger,
1887, bu c¢aligmada giincel olarak kaydedilmistir Ayrica, sadece Tiirkiye ve Giircistan’da
bilinen Zygaena (Agrumenia) armena Eversman, 1851 ya ait yeni lokaliteler Dogu Anadolu
Bolgesinde, Ardahan ilinden iletilmistir.

Tiirkiye is located at the intersection of three different
phytogeographic vegetation zones; The Euro-Siberian,
Irano-Turanian and Mediterranean regions (FAO 2019).
Each region has high level of endemism and contains a
rich species diversity considering both flora and fauna
(FAO 2019). Euro-Siberian Region extends from
Bulgaria along most of north Anatolia to the west, and to
Georgia in the north. The Irano-Turanian Region, the
largest of the three regions, is confined to central and
eastern Anatolia.The Mediterranean region reflects the
communities of the East Mediterranean extending from
eastern half of Italy to Lebanon (Davis 1965-1985,
Takhtajan et al. 1986, FAO 2019).
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Tiirkiye, acting as both a bridge and a barrier between
Asia and Europe, is one of the most species-rich countries
in the western Palaearctic Region in terms of flora and
fauna (Ciplak 2003). Thrace is the region that covers the
part on the European side of Tiirkiye, and includes the
Edirne, Kirklareli and Tekirdag provinces and the western
sections of Istanbul and Canakkale provinces. The surface
area of Thrace region corresponds to 3% of Tiirkiye with
23,485 km?. Asian side of Tiirkiye (Anatolia) is a
biologically diverse region since its variable topography
and climate provide many different macro or micro
habitats; the region is a bridge between Asia and Europe
in the south and to the Ethiopian region via the Arabian
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Peninsula. It thus provides a natural pathway for the
spread of species both via the north-south and east-west
routes. Its tectonic evolution has continuously changed
through Tertiary and Quaternary periods, providing an
important refuge during the Quaternary ice ages receiving
populations via the Balkans and/or the Caucasus (Ciplak
2003). Consequently, Anatolia has a distinctive
zoogeography and habitat diversity. The European
continent consists of approximately 15,000 plant species.
The number of described taxa in Tiirkiye’s flora is around
12,000 (11,707) of which 31.82% is endemic to the
country (Giiner 2014).

The loss of biological diversity in the Anthropocene
era has been shown as one of the most intense
environmental problems today (UN 2020). Biodiversity is
rapidly declining at an unprecedented rate due to many
threats, mainly loss of habitats by industrialization,
urbanization, industrialization in agriculture, and climate
change (Warren 2021). Considering all these threats,
discovering the natural richness of Tiirkiye must be given
more priority. Like all living organisms, the order
Lepidoptera is adversely affected by all these factors
(Karagetin et al. 2011). To be able to protect species,
scientific studies including producing distribution maps,
and identifying relevant threats are required. This study
concentrates on one of the most prominent families of
Lepidoptera, Zygaenidae family. The Zygaenidae family
contains several endemic species in Tirkiye.
Identification of endemic and other zygaenid species,
determination of their biological characteristics and
defining their current distribution are extremely crucial
for future conservation practices in Tiirkiye.

Zygaenidae is a species rich family of predominantly
diurnal moths with a worldwide distribution, being most
diverse in tropical and subtropical Asia and Palearctic
regions (Epstein 1996). The family, commonlyknown as
burnet, forester, and smoky moths, contains more than
1,000 species distributed worldwide and the number of
described species increases annually (Efetov et al. 2021).
Zygaenid moths are distributed along a variety of natural
and occasionally secondary habitats, from coastal dunes
and cliffs and dry Mediterranean landscapes to various
arboreal habitats and even high alpine and extreme boreal
regions (Tarmann 2003). Based on the recent revisions,
Zygaenidae includes five subfamilies: Chalcosiinae
(Palearctic, Oriental), Callizygaeninae (Oriental),
Inouelinae (Oriental), Procridinae (Holarctic,
Afrotropical, Oriental, Australian, Neotropical) and
Zygaeninae (Palearctic, Oriental, Afrotropical) (Alberti
1954, 1958, 1959, Tarmann 1984, 1994, 2004, Hofmann
& Tremewan 1996, Efetov 1999, Yen 2003, Efetov &
Tarmann 2012, 2014, 2016, 2017, Efetov et al. 2014,
2019, Ulasli & Can 2021).

The early studies of the family in Tiirkiye are based on
the records from Anatolia by Zeller and Mann in 1847 and
1862 respectively. Subsequently Holik & Sheljuzhko
(1953-1958), Reiss & Reiss (1969, 1972b, 1973) and
Reiss & Schulte (1968) extended our knowledge on this
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group especially for western Anatolia, while Naumann &
Naumann (1980) were the first to list and discuss the
complete burnet moths (Zygaena Fabricius, 1775) fauna
of northern and eastern Anatolia. They recorded 24
species including 3 new records (Z. sedi Fabricius, 1775,
Z. fraxini Ménétriés, [recte Z. peschmerga Eckweiler &
Gorgner, 1982], Z. cynarae (Esper, 1789)) at that time.
Later, Z. turkmenica Reiss, 1933 Z. haematina Kollar,
[1849], Z. mana Kirby, 1892 and Z. nevadensis Rambur,
1858 were added (Gorgner & Hofmann 1982, Reiss 1981,
Lambert & Naumann 1992, Hofmann & Tremewan
2017). The complete inventory of burnet moths, their
origin and ecological reference, refugia and endemics
were currently listed by Hofmann & Tremewan (2017).

Currently, there are 56 Zygaenidae species recognized
in Tirkiye; 24 of which belong to Procridinae, and 32
species belong to Zygaeninae. Among these, five species
are endemic to Tiirkiye: Jordanita (Jordanita) chloronota
(Staudinger,1871), Zygaena (Agrumenia) formosa
(Herrich-Schaffer, 1852), Zygaena  (Agrumenia)
peschmerga Eckweiler & Gorgner, 1981, Zygaena
(Mesembrynus) lydia Staudinger, 1887, and Zygaena
(Zygaena) problematica Naumann, 1966 (Efetov et al.
2010a, 2010b, 2019, Hofmann & Tremewan, 2017, Can
Cengiz et al. 2018, Okyar et al. 2018, Can et al. 2019,
Ulash et al. 2021).

Identification of endemic and other zygaenid species,
and the determination of their distribution are both crucial
for the understanding, and the conservation of the Turkish
fauna. This study aims to contribute to the knowledge
Zygaenidae fauna in Tirkiye which will provide a
baseline for future conservation studies.

Materials and Methods

In recent years, some studies have been carried out to
determine the Zygaenidae species of different regions of
Tiirkiye. (Can Cengiz et al. 2012, 2018, 2019, Ulagh &
Can 2021). In this study, both additional records were
made from these regions and provincial records were
given years after from the eastern Anatolia region. It is
especially important to update the records of endemic
species. In this study, most of the specimens were
collected by the authors in different localities of Tiirkiye
using sweep net at different altitudes with different
climatic conditions, plant cover and surface features in
Mugla, Denizli and Usak in the Aegean region; in
Ardahan, Erzincan, Kars and Erzurum provinces that are
in the eastern Anatolia and Istanbul, Canakkale,
Kirklareli, Edirne and Tekirdag from the Thrace region of
Tiirkiye from May 2020 to September 2021. Some
zygaenid species were observed and photographed in the
field. The identification of the specimens, terminology,
classification, and nomenclature of morphological
structures are based on Hofmann & Tremewan (1996),
Naumann et al. (1999), Hofmann & Tremewan (2017)
and Hofmann & Tremewan (2020). Collected specimens
were dissected in the laboratory, with the genitalia
embedded in entellan on slides, following standard
procedures. Genitalia slides were viewed using an
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Olympus SZ40 microscope and photographs were taken
with Canon EOS50D and the species identifications were
confirmed by Prof. Dr. Konstantin Efetov (Crimea), Prof.
Dr. Gerhard M. Tarmann (Austria) and Mr. Axel
Hofmann (Germany). All specimens ae deposited in the
Museum of Hatay Mustafa Kemal University, Hatay,
Tirkiye. Field observations were undertaken in 132
localities of 12 provinces of three different regions in
Tiirkiye are coded as follows (See Fig.1 for the map):

A - Aegean Region
Al Mugla, Dagdibi Vill., 37°10'28"N, 28°15'17”E, 579m.
A2 Mugla, Yenikdy-I, 37°08°31”N, 28°12°16”E, 700m.
A3 Mugla, Meke |, 37°08°23”N, 28°09°31”E, 707m.
A4 Mugla, Meke 11, 37°06°51”N, 28°07°28”E, 1170m.
A5 Mugla, Pmaralt1, 37°04°41”N, 28°02°46”E, 530m.
A6 Mugla, Oren, 37°04°12”N, 27°59°42”E, 60m.
A7 Mugla, Ula, 37°06°47”N, 28°23’18”E, 610m.
A8 Mugla, Yukarimazi, 37°02°47”N, 27°42°03”E, 340m.
A9 Mugla, incir, 37°06°26”N, 28°28°25”E, 560m.

A10 Mugla, Yesilizimli-Ortakoy, 36°43°29”N,
29°15°50”E, 630m.
All Denizli, Citycenter (Eskihisarintersection),

37°49°33”N, 29°06°34”E, 293m.

Al12 Denizli, Honaz National Park, 37°44°54”N,
29°16°31”E, 740m.

A13 Denizli, Mahmutgazi Degirmendere, 38°02°54”N,
29°26°25”E, 798m.

Al4 Denizli, Selcen, 38°06°00”N, 29°19°04”E, 968m.
A15 Usak, Giillii, 38°16°45”N, 29°07°37”E, 550m.
A16 Denizli, Kizilyer, 37°46°13”N, 29°19°58”E, 520m.
A17 Usak, Kirankoy, 38°22°22”N, 29°11°19”E, 706m.
A18 Usak, Ulubey, 38°27°01”N, 29°18°11”E, 785m.

Al19 Usak, Usak University Campus, 38°40°24”N,
29°20°09”E, 920m.

A20 Usak, Kaplica, 38°38°19”N, 29°03°02”E, 583m.
A21 Usak, Cemalcavus, 38°34°22”N, 29°01°54”E, 750m.
A22 Usak, Dumanlar, 38°28°56”N, 28°58°41”E, 932m.
A23 Usak, Yesilkavak, 38°19°41”N, 28°58°42”E, 690m.

A24 Denizli, Giiney Yenikonak Vill.,, 38°12°14”N,
29°06°127E, 736m.

A25 Denizli, Mecidiye, 37°54°34”N, 29°37°42”E, 1270m.
A26 Mugla, Algy, 37°08°26”N, 28°15°32”E, 718m.

A27 Mugla, Yeniky-11, 37°08°01”N, 28°10°43”E, 540m.
A28 Mugla, Cirp1, 37°12°08”N, 28°08°24”E, 852m.

A29 Mugla, Cetibeli, 37°00°03”N, 28°18°13”E, 89m.
A30 Mugla, Muratlar, 37°10°52”N, 28°36°49”E, 895m.

A31 Denizli, Kale, Soguksu, 37°26°04”N, 28°52’13”E,
1120m.

A32 Usak, Sivash, Akarca, 38°34°13”N, 29°35’05”E,
875m.

Trakya Univ J Nat Sci, 23(Special Issue): S53-S64, 2022

S55

A33 Denizli, Civril, 38°20°11”N, 29°44°28”E, 1023m.

A34 Denizli, Citycenter, 37°38’41”N, 29°13’10”E,
1116m.

A35 Denizli, Tavas, 37°25°10”N, 28°50°25”E, 999m.
A36 Mugla, Ortakdy, 37°10°34”N, 28°25°28”E, 640m.

A37 Usak, Banaz, Kizilcasogiit, 38°37°17”N,
29°39°42”E, 980m.

A38 Usak, Sivasli, Erice, 38°34°25”N, 29°38°56”E, 865m.

A39 Usak, Sivasli, Yenierice, 38°32°31”N, 29°38°36”E,
858m.

A40 Usak, Banaz, 38°41°11”N, 29°40°00”E, 997m.

A4l Usak, Banaz, Yesilyurt, 38°47°38”N, 29°43’55”E,
1025m.

A42 Usak, Banaz,
29°42°53”E, 1120m.
A43 Usak, Banaz, Camsu, 38°50°07”N, 29°37°52”E,
108m.

Ad4 Usak, Merkez, Camyuva, 38°49°16”N, 29°33°35”E,
1250m.

Kii¢iikoturak,  38°49°46”N,

B - Eastern Anatolia Region
Bl Erzincan, Resadiye, City Center, 39°53°00”N,
38°51°00”E, 1686m.

B2 Erzincan, Ahmetli, Giimiishane road, 39°52°00”N,
39°20°00”E, 2045m.

B3 Erzincan, Bozgali, 39°42°00”N, 38°36°00”E, 1400m.
B4 Erzurum, 39°16°17”N, 41°35°50”E, 2111m.
B5 Erzurum, 39°25°12”N, 41°35°53”E, 1807m.
B6 Erzurum, 39°53°7”N, 41°39°7”E, 1813m.
B7 Erzurum, 39°55°14”N, 40°29°26”E, 1963m.
B8 Erzurum, 40°9’4”N, 40°59°19”E, 2167m.
B9 Erzurum, 40°20°21”N, 41°37°6”E, 1989m.
B10 Kars, 40°26°47”N, 42°33°19”E, 2161m.
B11 Erzurum, 40°39°48”N, 41°1°’51”E, 1739m.
B12 Ardahan, 41°29°0”N, 42°40°7”E, 1818m.
B13 Ardahan, 41°31°45”N, 42°36°4”E, 2178m.
B14 Ardahan, 41°14°20”N, 43°5°4”E, 1875m.
B15 Ardahan, 41°7°31”N, 42°46°53”E, 1818m.
B16 Ardahan, 41°1°7”N, 42°25°6”E, 2067m.

C - Thrace Region
C1 Istanbul, Ciftalan, 41°14°13”N, 28°54°25”E, 178m.

C2 Istanbul, Catalca, Kadikoy, 41°09°41”N, 28°21°34”E,
185m.

C3 Istanbul, Yolcat1, 41°08°30”N, 28°08°57”E, 151m.

C4 Tekirdag, Karamehmet, 41°17°13”N, 27°47’11”E,
180m.

C5 Tekirdag, Kumbag, 40°51°04”N, 27°27°07”E, 191m.

C6 Tekirdag, Ugmakdere, 40°49’40”N, 27°23’46E,
382m.

C7 Tekirdag, Miirefte, 40°43°53”N, 27°19°35”E, 67m.
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C8 Canakkale,
26°22°22”E, 75m.

C9 Canakkale, Eceabat, 40°13°09”N, 26°24°46”E, 55m.
C10 Canakkale, Evrese, 40°38°39”N, 26°50°58”E, 60m.

C11 Edirne, Karamahmut, 40°42°52”N, 26°45°177E,
310m.

C12 Edirne, Kesan Baraj1, 40°43°05”N, 26°25°50”E, 60m.
C13 Edirne, Enez, 40°43°36”N, 26°07°02”E, 78m.

Cl14 Edirne, Karapinar, Uzunkoprii, 41°06°30”N,
26°38°26 E, 77m.

C15 Edirne, Kircasalih, 41°17°50”N, 26°41°44”E, 86m.
C16 Edirne, Karaagacg, 41°39°28”N, 26°32°00”E, 99m.
C17 Kurklareli, Uskiip, 41°41°52”N, 27°20°19”E, 268m.

C18 Kurklareli, Hacifaki-I, 41°43’41”N, 27°25’43”E,
360m.

C19 Kirklareli, Hacifaki-ll, 41°43°31”N, 27°27°04”E,
336m.

C20 Kirklareli, Kaynarca, 41°41°42”N, 27°28°54”E,
300m.

C21 Kurklareli, Hoyrali, 41°37°32”N, 27°35’05”E, 304m.
C22 Kurklareli, Yenice I, 41°44°54”N, 27°40°14”E, 761m.
C23 Kurklareli, Yenice II, 41°46°33”N, 27°41°58”E, 650m.

C24 Kurklareli, Demirkdy, 41°51°40”N, 27°48°49”E,
421m.

C25 Kirklareli, Igneada, 41°52°31”N, 27°58°31”E, 72m.

C26 Edirne, Havsa, Necatiye, 41°30°40”N, 26°52’48”E,
175m.

C27 Kurklareli, Babaeski, Tasgkoprii, 41°27°17”N,
27°02°32”E, 103m.

C28 Kirklareli, Alpullu, 41°23°05”N, 27°09°16”E, 87m.
C29 Tekirdag, Hayrabolu, 41°13°08”N, 27°07°01”E, 70m.
C30 Tekirdag, Velimese, 41°14°22”N, 27°53°06”E, 181m.

C31 Kirklareli, Lileburgaz, Sakizkoy, 41°24°48”N,
27°30°21”E, 90m.

C32 Kurklareli,
27°27°23”E, 150m.

C33 Kirklareli, Pinarhisar, 41°38°14”N, 27°29’51”E,
177m.

C34 Kirklareli, Pmarhisar, Kaynarca, 41°40°51”N,
27°27°14”E, 207m.

C35 Kirklareli, Karincak, 41°39°54”N, 27°25°05”E, 225m.

C36 Kurklareli, Beypmar I, 41°46°44”N, 27°29°39”E,
580m.

C37 Kurklareli, Beypmar II, 41°47°45”N, 27°30°21"E,
565m.

C38 Kurklareli, Cukurpimar, 41°51°22”N, 27°28’31”E,
620m.

Gelibolu-Kilitbahir,  40°09°40”N,

Pinarhisar, Atakoy, 41°36°16”N,
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C39 Kirklareli, Demirhan, Armutveren, 41°54°25”N,
27°32°47E, 408m.

C40 Kurklareli, Karadere, 41°55°28”N, 27°26°48”E, 466m.
CA41 Kurklareli, Derekoy, 41°56°10”N, 27°21°18”E, 470m.
C42 Kurklareli, Gegitag, 41°57°10”N, 27°17°47”E, 557m.

C43 Kurklareli, Kofcaz, Kula, 41°59°50”N, 27°17°44”E,
531m.

C44 Kurklareli, Kofcaz, Kocayazi, 41°58’12”N,
27°12°40”E, 670m.
C45 Kurklareli, Kofcaz, Kadikdy, 41°49°53”N,

27°10°57E, 260m.

C46 Edirne, Trakya University Campus, 41°38°46”N,
26°37°20”E, 65m.

C47 Edirne, Kayapa, 41°46°50”N, 26°40°42”E, 120m.
C48 Edirne, Muratgal1, 41°48°10”N, 26°37°26E, 148m.
C49 Edirne, Comlek, 41°50°44”N, 26°36°44”E, 116m.
C50 Edirne, Saksagan, 41°53°12”N, 26°35’36”E, 134m.
C51 Edirne, Demirkoy, 41°53°12”N, 26°39°50”E, 321m.
C52 Edirne, Hanliyenice, 41°52°39”N, 26°41°06”E, 255m.
C53 Edirne, Lalapasa, 41°51°49”N, 26°45°34”E, 252m.
C54 Edirne, Vaysal, 41°55°06”N, 26°50°25”E, 511m.

C55  Edirne, 41°53°33”N,
26°53°24”E, 38m.

C56 Edirne, Omeroba, 41°54°28”N, 26°57°22”E, 335m.
C57 Edirne, Cesmekoy, 41°52°46”N, 26°59°28”E, 320m.

C58 Edirne, Karahamza, 41°50°13”N, 26°59°49”E,
247m.

C59 Edirne, Kiikiiler, 41°43°44”N, 26°54°01”E, 134m.
C60 Edirne, Necatiye, 41°29°49”N, 26°55°32”E, 57m.
C61 Edirne, Yolageldi, 41°30°05”N, 27°00°45”E, 69m.
C62 Edirne, Demirkapi, 41°34°05”N, 27°00°45”E, 79m.
C63 Edirne, Dokuzhoyiik, 41°38°54”N, 27°03°57”’E, 95m.

C64 Edirne, Siloglu, Biiyiikgerdelli 41°44°21"N,
26°56°47”E, 153m.

C65 Kurklareli, Inece, 41°40°10”N, 27°03°55”E, 132m.

C66 Kurklareli, Kizilcikdere, 41°41°52”N, 27°20°14”E,
210m.

C67 Kurklareli, Uskiip, 41°43°35”N, 27°25°56”E, 305m.
C68 Kirklareli, Pmarhisar, Hacifakli, 41°41°43”N,
27°28°59”E, 258m.
C69 Kurklarel,
27°35°25”E, 247m.
C70 Kurklareli, Vize, Sogucak, 41°38°49”N, 27°39°23”E,
307m.

C71 Kurklareli, Vize, Sergen, 41°40°57”N, 27°41°03”E,
384m.

C72 Kurklareli, Vize, Sogucak, 41°37°28”N, 27°38°40”’E,
271m.

Siileymandanisment,

Pinarhisar, Poyrali, 41°37°29”N,
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Fig.1. The localities where zygaenid moths were sampled during the study.

Results

In the present study, the results of the identification of
zygaenid moths collected or photographed at 49 out of
132 localities in 12 provinces of the Aegean, eastern
Anatolia and Thrace regions of Tiirkiye are presented
(Fig. 1). 20 species belonging to five genera and within
two subfamilies were identified.

Order LEPIDOPTERA
Family Zygaenidae Latreille
Subfamily Procridinae Boisduval
Theresimima ampellophaga (Bayle-Barelle, 1808):
C11, 29.V1.2021, 13, leg. B. Ulash.

Rhagades (Wiegelia) amasina (Herrich-Schéffer,
1851): Al, 13.V1.2020, 19, leg. F. Can; A7, 19.V.2020,
383,12, leg. F. Can; A37, 06.VI1.2020, 12, leg. F. Can;
C12,29.V1.2021, 13, leg. F. Can.

Adscita (Adscita) statices drenowskii (Alberti, 1939):
A21,24.V.2020, 333, leg. F. Can.

Jordanita (Tremewania) notata (Zeller, 1847): Al7,
24.v.2020,333, 19, leg. F. Can.

Jordanita (Jordanita) graeca (Jordan, 1907): A20,
24.V.2020, 13,12, leg. F. Can.

Jordanita (Jordanita) chloros (Hiibner, 1813): C14,
29.V1.2021, 19, leg. F. Can.

Jordanita (Praviela) anatolica (Naufock, 1929): A2,
19.V.2020, 13, leg. F. Can; A24, 27.V.2020, 13, leg. F.
Can; C11, 29.V1.2021, 13, 29, leg. B. Ulash; C21,
30.V1.2021, 433, 19, leg. F. Can.

Jordanita (Solaniterna) subsolana (Staudinger,
1862): A8,21.V.2020, 633, leg. F. Can; B1 07.VI11.2021,
433, leg. M. O. Koyuncu.

Subfamily Zygaeninae Fabricius, 1775
Zygaena (Agrumenia) armena Eversman, 1851 (Fig.
4): B12, 31.VI11.2021, 02. VV111.2021, photo: E. Karagetin;
B13, 03.VIIL.2021, photo: E. Karagetin.

Zygaena (Agrumenia) carniolica (Scopoli, 1763) (Fig.
2): A37,06.V11.2020, 633, leg. F. Can; A38, 06.V11.2020,
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18, leg. F. Can; B10, 18.VIL.2021, photo: E. Karagetin;
B14, 08. VIII.2021, photo: E. Karagetin; C5, 28.V1.2021,
633, leg. F. Can; C11, 29.V1.2021, 433, 12, leg. F. Can;
C12,29.V1.2021, 18, 29, leg. B. Ulasl; C20, 30.V1.2021,
14,19, leg. B. Ulash; C70, 15.VI1.2021, 13, leg. S. Akar;
C71,15.VIL.2021, 13, 19, leg. S. Akar.

Zygaena (Agrumenia) loti ([Denis & Schiffermiiller],
1775) (Fig. 3): A25, 28.V.2020, 29, leg. F. Can; A31,
18.V1.2020, 13, leg. F. Can; A35, 20.V1.2020, 17, leg. F.
Can; B8, 13.VIL.2021, photo: E. Karagetin; B9,
14.VIL.2021, photo: E. Karagetin; C11, 29.V1.2021, 173,
19, leg. F. Can; C12, 29.V1.2021, 18, 12, leg. F. Can;
C20, 30.V1.2021, 433, leg. F. Can.

Zygaena (Agrumenia) olivieri Boisduval, 1828: A37,
06.VI1.2020, 433, leg. F. Can; B6, 09.VI1.2021, photo:
E. Karagetin.

Zygaena (Mesembrynus) diaphana Staudinger, 1887
[Z. (M.) minos ([Denis &Schiffermiiller], 1775)]: A2,
21.V.2020 19, leg. F. Can; B12, 31.VI1.2021, photo: E.
Karacetin.

Zygaena (Mesembrynus) laeta (Hiibner, 1790): A37,
06.VIL.2020, 19, leg. B. Ulasli; C11, 29.V1.2021, 13, leg.
F. Can; C11, 29.V1.2021, 13, leg. F. Can; C12,
29.V1.2021, 18, 39, leg. F. Can; C71, 15.VII.2021,
14,19, leg. S. Akar.

Zygaena (Mesembrynus) lydia Staudinger, 1887: B2,
08.VI1.2021, 333, leg. M. O. Koyuncu.

Zygaena (Mesembrynus) punctum Ochsenheimer,
1808: A1, 13.V1.2020, 12, leg. F. Can; A2, 13.V1.2020,
14, 19, leg. F. Can; A7, 13.V1.2020, 29, leg. F. Can;
A32, 20.V1.2020, 333, 19, leg. F. Can; A37,
06.VIL.2020, 533, leg. F. Can; A39, 06.VI1.2020, 143,
leg. F. Can; A40, 06.VI1.2020, 637, leg. F. Can; A41,
06.VI1.2020, 303, leg. F. Can; Ad4, 06.V11.2020, 433,
leg. F. Can; C4, 28.V1.2021, 1J, leg. F. Can; A20,
24.V.2021,19843,12, leg. F. Can; C5,28.V1.2021, 933,
leg. F. Can; C6, 28.V1.2021, 84d, 29, leg. F. Can; C11,
29.V1.2021, 18, leg. F. Can.
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Zygaena (Zygaena) dorycnii Ochsenheimer, 1808
(Fig. 5): B3, 07.VIL.2021, 1J, 12, leg. M. Koyuncu; B4,
08.VI1.2021, photo. E. Karagetin; B5, 08.V11.2021, photo:
E. Karagetin; B7, 11.VI1.2021, photo: E. Karagetin; B8,
13.VI1.2021, photo: E. Karagetin; B9, 14.V11.2021, photo:
E. Karagetin; B11, 30.VIL.2021, photo: E. Karagetin; B12,
31.VIL.2021, photo: E. Karagetin; B13, 03.VII1.2021,
photo: E. Karacgetin; B15, 05.VIII.2021, photo: E.
Karagetin; B16, 05.V111.2021, photo: E. Karagetin.

Zygaena (Zygaena) ephialtes (Linnaeus, 1767) (Fig.
6): A34,20.V1.2020,233, leg. F. Can; C71, 15.VI11.2021,
14,19, leg. S. Akar.

Zygaena (Zygaena) filipendulae (Linnaeus, 1758):
A26, 17.V1.2020, 13, 19, leg. F. Can; A34, 20.V1.2020,
13, leg. F. Can; A44, 06.VI1.2020, 13, leg. F. Can; B9,
14.VI1.2021, 15.VIL.2021, photo: E. Karagetin, B11,
27.VI1.2021, 31.VIL.2021, photo: E. Karagetin; B12,
31.VIL.2021, photo: E. Karagetin; C1, 28.V1.2021, 587,
19, leg. F. Can; C2, 28.V1.2021, 13, leg. F. Can; C11,
29.V1.2021, 783, leg. F. Can; C23, 30.V1.2021, 17, leg.
F. Can; C71, 15.VIL.2021, 233, leg. S. Akar.

Zygaena (Zygaena) lonicerae (Scheven, 1777): B9,
15.VI1.2021, photo: E. Karagetin; B10, 17.VI1.2021,
photo:  E. Karagetin; B12, 01.VIII.2021, photo: E.
Karagetin.

|

Fig. 2. Zygaena (Agrumenia) carniolica. Edirne, Karamahmut,
40°42°52” N; 26°45°17” E, 310 m. Photo: F. Can.

Fig.3. Zygaena (Agrumenia) loti. Kirklareli, Kaynarca, 41°41°42” N; 27°28°54” E, 300 m. Photo: F. Can.
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Fig.4. Zygaena (Agrumenia) armena. Ardahan, 41°29°0” N; 42°40°70” E, 1818 m. Photo: E. Karagetin.

Fig.5. Zygaena (Zygaena) dorycnii. Ardahan, 41°01°07” N; 42°25°06” E, 2067 m. Photo: E. Karagetin.
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Fig. 6. Zygaena ephialtes chalkidikae. Kirklareli, Sergen, Vize,
41°40°57” N; 27°41°03” E, 384 m, scale bar: 0.5 mm. Photo: S.
Akar.

Discussion

Tiirkiye has an extraordinarily rich biodiversity with
approximately 12,000 plant species (Giiner 2014) and
unknown number of insect species. Everyday new species
are being introduced to the scientific community and more
of the research in Tiirkiye is therefore oriented towards
taxonomic studies. However, in a world where
biodiversity is in dire crisis, more work is needed for
protecting the nature and its biodiversity. Studies like
systematic and regular observations of species, producing
distribution maps, identifying rare/endemic species and
their localities, and identifying their threats are
increasingly becoming more important so that a basis for
protection of species can be established.

Zygaenidae species are among the well-studied group
of moths in Lepidoptera. The species of the Zygaenidae
family are excellent indicators of environmental
conditions (Efetov, 2005) and a decline in their population
size is often a consequence of degradation their habitats
due to land-use, intensification of agriculture, and
recently, the global climate change (Hofmann and
Tremewan, 2017). In the book prepared about the
Zygaenidae species in the western palearctic region, the
systematic features, life cycles, ecological demands,
genetic and behavioral characteristics of the Zygaenidae
family are explained in detail (Naumann et al. 1999).
Hoffmann and Tremewan published the systematic
catalog of the Zygaeninae subfamily (1996). In addition,
new species in the genus Zygaena were also identified in
the neighboring country Iran (Tremewan 1979, Hofmann
2000, Hofmann & Kia-Hofmann 2008, Hofmann &
Tremewan 2001, Hofmann & Tremewan 2003). The
production of the distribution maps of zygaenid species is
an ongoing process. Biooffice software has been used for
generating the distribution maps of zygaenid species all
over the world. This software has been used to create the
maps for 13,000 different species from the Alps in the
Tyrol region, in addition to the Zygaenidae species in Iran
and Procridinae species in the western palearctic region
(Tarmann 2010). However, in Tiirkiye, studies on the
Zygaenidae family are very limited with fewer visits and
large gaps on the distribution map are present. This study
aims to partly fill this gap on the zygaenid species records
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by reporting the new data collected within 132 localities
in 12 provinces of the Aegean, eastern Anatolia and
Thrace regions of Tiirkiye during the subsequent field
studies carried out in 2020 and 2021. In this study we
recorded thirteen species from the Aegean, 10 species
from the eastern Anatolia, 10 species from the Thrace
provinces (Table 1). A total of 20 species were recorded
during the fieldwork.

The family Zygaenidae also comprises some pest
species (Tarmann, 2003). The vine bud moth, Theresimima
ampellophaga (Bayle-Barelle, 1808), whose larvae feed on
the leaves of Vitis vinifera, Parthenocissus vitacea and P.
quinquefolia, have been considered an important pest for
wine production. Other examples to pests from Zyganidae
family are Rhagades (Wiegelia) amasina (Herrich-
Schéffer, 1851) and Rhagades (Rhagades) pruni (Denis &
Schiffermiiller, 1775). Rhagades amasina, whose larvae
feed on Prunus and Crataegus species, is known from
Bulgaria, Greece, Tiirkiye, northern Syria and Lebanon.
Rhagades pruni is a pest of Vaccinium uliginosum, Calluna
vulgaris and Andromeda polifolia and found in most of
Europe (except for the British Isles) up to East Asia,
including Japan. Among these three pest species we
recorded two of them in Aegean and Trace provinces. We
recorded a male T. ampellophaga in Edirne, Karamahmut,
in end of July of 2021. It was not present in any other
locations we visited. The other pest, R. amasina, was
collected from four different locations in three provinces:
Dagdibi Village and Ula (Mugla), Kesan Dam (Edirne) and
Cukurpinar (Kirklareli). Its flight period changes from mid
May to end of June depending on the elevation.

Except from the two pest species, all other species of
zygaenids recorded during this study are specialized in
natural areas. None of the species are listed under the IUCN
threatened species categories, not because they are not
threatened but their threat categories have not been
evaluated and assigned. In particular, local and rare species
might be endangered as many human activities are present
in their natural habitats. One local and rare species recorded
in this study is Zygaena (Agrumenia) armena, which was
recorded in Ardahan in only two different locations. The
distribution of this moth species includes a rather narrow
range in Transcaucasia, in a very restricted region in
Georgia and Ardahan (Tiirkiye). Its foodplant is reported as
Securigera varia and its habitats are identified as forest
clearings and old tracks with herbaceous margins (Hoffman
& Tremewan, 2020). During the fieldwork, the species was
recorded in forest clearings within broad-leaved forests in
Ardahan (Fig. 7). Two major human activities in its natural
habitats were forestry and cattle grazing. Although it is
believed that a level of grazing is required to keep the forest
openings stay open, overgrazing might lead to degradation
of plant structure leading to the decline in population size
of the moth. Therefore, it is recommended that the local
grazing activities should be managed. Also, in one of its
locations, the habitat was plowed, and pine trees were
planted for forestry purposes, which might lead to future
population decline for this species.
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Fig. 7. The habitat of Zygaena armena in Ardahan (B12, 31.V11.2021)

Table 1. Distribution of the zygaenid species identified in three different regions of Tiirkiye in the recent years. Asterix (*) means

)

that endemic species to the eastern Anatolia region of Tiirkiye.

R

o
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A-Aegean B-Eastern Anatolia C-Thrace

PROCRIDINAE

Adscita (Adscita) statices drenowskii + - -
Jordanita (Jordanita) chloros - - +
Jordanita (Jordanita) graeca + . +
Jordanita (Praviela) anatolica + o -
Jordanita (Solaniterna) subsolana - + o
Jordanita (Tremewania) notata + = -
Rhagades (Wiegelia) amasina + = +
Theresimima ampellophaga - +
ZYGAENINAE

Zygaena (Agrumenia) armena - + -
Zygaena (Agrumenia) carniolica + + +
Zygaena (Agrumenia) loti + + +
Zygaena (Agrumenia) olivieri + + -
Zygaena (Mesembrynus) diaphana + + -
Zygaena (Mesembrynus) laeta + o +
Zygaena (Mesembrynus) lydia - + -
Zygaena (Mesembrynus) punctum + - +
Zygaena (Zygaena) dorycnii - + -
Zygaena (Zygaena) ephialtes + - +
Zygaena (Zygaena) filipendulae + + +
Zygaena (Zygaena) lonicerae - + -
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In this study, we also had a chance to correct a mistake
of a historical record. During the study, a specimen of
Zygaena ephialtes chalkidikae Holik, 1937 (ephialtoid, 5-
spotted, red) was collected from the European side of
Tiirkiye (in Kirklareli province) (Fig. 5). Historically, a
red coloured peucedanoid specimen published from the
European side of Istanbul was listed as Zygaena dorycnii
in Herrich-Schéffer, 1845. As the natural distribution of
Z. dorycnii does not include western Tirkiye, this
historical specimen should have been misidentified as Z.
dorycnii and instead it should be Z. ephialtes wagneriana,
the only peucedanoid, 6-spotted, red specimen with red
cingulum we recorded in this region. However, a caution
is still warranted as this was 200 years ago, and in the
meantime the distribution boundaries of the different
subspecies may have changed (Gerhard M. Tarmann,
personal communication: February 25, 2022).

Overall, this paper reports the zygaenids from 12
provinces in the Aegean, eastern Anatolia, and Thrace
regions of Tiirkiye, the first record of Z. ephialtes in
Thrace region of Tiirkiye since Herrich-Schiffer (1845),
current records of Z. lydia, an endemic species to Tiirkiye,
and new localities of the restricted ranged species Z.
armena.
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