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New records and a checklist of the Muscidae (Diptera) of Georgia
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Abstract. A report is given on two collections of Muscidae (Diptera) from Georgia, made around the village of Kazbegi (now
Stepantsminda) in 1983 and on Mount Kudigora (Lagodekhi Reserve) in 2014. A total of 66 species are newly recorded from

Georgia, and a checklist of the 156 species now known from Georgia is given.
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Pesrome. TlpepcraBaeH oryer o cobopax Muscidae (Diptera) B Ipysun, npoBeaeHHbix B paitoHe ceaa Kas6eru (ubire CremaHii-
MUHAR) B 1983 roay u Ha Kyaurope (Aaroaexckuir sanoBepHuK) B 2014 roay. IpuBeaeH crmcok 156 BMAOB MyCLIMA, M3BECTHBIX B
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HacTosilee BpeMA B pr31/m, B TOM 4KCA€ 66 BIAOB BIIEPBbIE YKa3aHbI AASL CTPAaHbIL.

Karoyesoie crosa: Muscidae, HoBble ykasaHusi, ciucok, Ipysus, Kasberu, Kyauropa, KaBkas.

Introduction

Flies of the dipterous family Muscidae are found in
most environments but are most speciose and abundant
in moist and forest environments and in biotopes above
the tree line (alpine and arctic zones) where they form the
dominant Diptera group. The family includes a number
of species of medical and veterinary importance, such as
the House fly Musca domestica Linnaeus, 1758 and the
biting Stable fly Stomoxys calcitrans (Linnaeus, 1758).
Adults feed mainly on nectar and pollen, but some species
feed on mammalian sweat and blood and are involved in
the mechanical transmission of pathogens whilst others
are predaceous on small insects and invertebrates. Larval
habitats are varied, in both terrestrial and aquatic habitats,
and muscid larvae may be coprophages, saprophages,
phytophages, or predators on other small insects.

Records of Muscidae from Georgia are extremely
sparse. There were a few older records from the “Caucasus”
published by Bigot [1880] and Stein [in Bezzi et Stein,
1907, 25 species] which may refer to either Georgia or
Armenia but, in many cases, the specimens on which
these records were based have been lost. Thirteen species
of synanthropic Muscidae in Georgia were listed by
Kalandadze and Chilingarova [1940]. Three species of
Musca Linnaeus, 1758 were discussed in connection with
the transmission of Thelazia Bosc, 1819 eye-worms in
Georgian ruminants by Kurashvili and Kvavadze [1997].
A small number of Muscidae from Georgia were identified
and recorded by Hennig [1957, 1958, 1959, 1962b, d,
1963a, b, ¢, 1964a] in his monograph of the Palaearctic
Muscidae, and these were summarised in the Catalogue
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of Palaearctic Diptera [Pont, 1986] where 16 species of
Muscidae were listed from Georgia. Since the Catalogue
of Palaearctic Diptera, a number of additional species have
been recorded or described from Georgia by Zinovjev
[1980, 1994] (genera Phaonia Robineau-Desvoidy, 1830
and Lophosceles Ringdahl, 1922), Savage [2003] (genus
Thricops Rondani, 1856), Pont et al. [2005] (26 species),
Pont et al. [2012] (genus Limnophora Robineau-Desvoidy,
1830), Pont [2012] (genus Helina Robineau-Desvoidy, 1830),
Pont [2022] (genus Drymeia Meigen, 1826), Pont [2013,
2023] (genus Spilogona Schnabl, 1911), Vikhrev [2012,
2015b] (genus Lispe Latreille, 1796), Vikhrev [2015a]
(genus Azelia Robineau-Desvoidy, 1830), Vikhrev [2023]
(genus Hydrotaea Robineau-Desvoidy, 1830) and Vikhrev
and Erofeeva [2018, 2023] (genus Phaonia).

The present paper reports on two collections of
Muscidae from Georgia. One was made by Adrian Pont in
1983 around Kazbegi (Mtskheta-Mtianeti Region), whilst
the second collection was made in 2014 on Mount Kudigora
in the Lagodekhi Reserve (Kakheti Region) by Dr George
Japoshvili through funding provided by the Shota Rustaveli
National Science Foundation of Georgia (Ref: FR/221/7-
110/13).

There are still species remaining to be described, but
40 years after the first collection was made by the first
author it is now appropriate to publish the results that
are available. In addition to the species recorded below,
there remain a number of undescribed new species in the
genera Myospila Rondani, 1856 (1 species), Limnophora
(3 species), Spilogona (9 species) and Coenosia Meigen,
1826 (6 species). These are not described here as more
thorough revision is needed.
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Material and methods

The collection made by Adrian Pont was formed
during a two-week field trip, 28 June to 14 July 1983, based
at Kazbegi (now Stepantsminda, 1740 m, 42°39'27"N /
44°38'43"E), a village in the Mtskheta-Mtianeti Region,
at the foot of Mount Kazbek on the Georgian Military
Highway. He was fortunate to have been a guest at what
was then the Botanical Field Station of the Botanical
Institute of Thilisi University and the Georgian Academy
of Sciences, director Professor Georg Nakhutsrishvili.
He was invited to accompany the botanists into the field
in the mountains of Kazbegi and the surrounding district
(Truso, Sno, Devdoraki) and was also able to make
unaccompanied excursions. Diptera were collected with
a hand net, and a Malaise trap was also used, placed in
the vicinity of the Field Station. Some 4700 Diptera were
collected, mainly of the families Muscidae, Fanniidae and
Anthomyiidae. The Fanniidae were identified and reported
by Pont [2015]. Identification of the Muscidae was made
using Hennig [1956, 1957, 1959, 1960, 1961a, b, 19624, c,
1963a, ¢, 19644, b], Gregor et al. [2016] and other relevant
papers. An Olympus SZIII stereo microscope was used for
identifications and dissections.

The collection made by George Japoshvili was formed
during the year 2014 on Mount Kudigora (41°56'48"N /
45°46'12"E) in the Lagodekhi Reserve, Kakheti Region.
Collections were made throughout the summer, from
12 April to 6 October, at various altitudes and in different
ecological zones on the mountain, from 670 m up to 2560 m
above sea level. Both net and Malaise trap collections were
made. Identifications have been made by the second author.

Most of the material collected by Adrian Pont is in the
Natural History Museum (London, United Kingdom). Over
the years, some duplicates have been placed in the Oxford
University Museum of Natural History (Oxford, United
Kingdom), Zoological Institute of the Russian Academy
of Sciences (St Petersburg, Russia), Zoological Museum
of Moscow University (Moscow, Russia), Institute of
Systematics and Ecology of Animals of the Siberian Branch
of the Russian Academy of Sciences (Novosibirsk, Russia).
The material collected by George Japoshvili is in the
Canadian National Collection of Insects (Ottawa, Canada).
The following acronyms are used for institutes where some
of the material discussed in the text is deposited:

BMNH - the Natural History Museum;

CNC - Canadian National Collection of Insects;

ZISP — Zoological Institute of the Russian Academy
of Sciences;

ZMHU - Museum fiir Naturkunde, Leibniz-Institut
fiir Evolutions- und Biodiversitatsforschung (Berlin,
Germany).

Species first recorded from Georgia are marked with
an asterisk.

Results

The taxonomic arrangement is a conservative one
and is based on the principles of Hennigian phylogenetic
systematics. Ongoing molecular work [Grzywacz et al.,
2021] is revealing that a number of changes will be needed

to this classification, but to date the molecular results are
partial and preliminary.

The localities around Kazbegi where the first author
collected were arranged according to the three ecological
zones of forest, heaths above the tree line, and an alpine
zone of boulders and scree:

Forest zone:
meadows E of Kazbegi, 1900 m;
forest E of Kazbegi, 1950—-2000 m;
forest E of Kazbegi, 2000 m, Malaise trap;
forest SE of Kazbegi, c. 1950 m;

SE of Kazbegi, meadow/scree, 1900—1950 m;
Mt Sameba, forest, 2100—-2200 m;

Sameba, N, river, c. 1800 m;

near Sno, meadows, 1750—-1810 m;

near Sno, forest, 1810 m;

Devdoraki, forest, 1750—-2100 m;

Dzhuta, river, 2200 m.

Heath zone:

scree SE of Kazbegi, 1900-1950 m;
Mt Kuro, heath, 2120-2330 m;

Mt Kuro, heath, 2450-2500 m;

Mt Koltesh, meadow, 2000-2100 m;
Mt Koltesh, meadow/heath, 2300 m;
Mt Koltesh, heath, 2500 m;

Mt Sameba, pasture, 2250-2300 m;
Sameba, S, river, 2150-2250 m;

Mt Bash, heath, 2240 m;

near Sno, river, 2110 m;

Truso, mineral springs, 2150 m;
Truso, Terek River, 2210 m;
Devdoraki, meadows, ¢ 2100 m;
Gergeti, upper heath, 2300-3000 m.

Alpine zone:

Devdoraki, lower moraines, c. 2100 m;
Devdoraki, upper moraines, c. 2150 m;
Gergeti, river, 2950 m;

Gergeti, scree and river, 2950-3200 m;
Gergeti, scree (1) and (2), 2950-3000 m;
Gergeti, glacier, 3200 m.

Family Muscidae
Subfamily Atherigoninae
Atherigona varia (Meigen, 1826)

Material. 23 (ZMHU), Mamison Pass, 2500 m, 1.09.1903 (Becker);
19 (ZISP), Thilisi Region, 18.08.1913 (Mlokosevich).

Distribution. Listed from Georgia by Pont [1986: 114]
and Pont et al. [2005: 75]; also known from Armenia and
Azerbaijan. A widespread Palaearctic species, restricted to
warmer parts of the region.

Subfamily Reinwardtiinae
Eginia ocypterata (Meigen, 1826)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 670 m,
14, 5-15.05.2014, 14, 19, 25.06-5.07.2014, 4, 49, 15-25.08.2014,
23, 5-14.09.2014, 19, 27.09-6.10.2014; 850 m, 1, 25.06-5.07.2014,
13, 27.09-6.10.2014.

Distribution. Listed from Georgia by Pont [1986: 111];
also known from Armenia. An uncommon European
species. The larvae are parasitoids of millipedes (Diplopoda).
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Muscina levida (Harris, 1780)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora:
19, 5-14.09.2014; 670 m, 2dJ, 23.04-3.05.2014, 19, 5-15.05.2014,
24, 15-25.05.2014, 1d, 25.05-4.06.2014, 29, 15-25.06.2014; 850 m,
19,4-14.06.2014, 19, 25.06-5.07.2014, 19, 15-25.07.2014, 12, 15-27.09.2014.

Distribution. Tbilisi and other Georgian localities
were given by Kalandadze and Chilingarova [1940: 518,
as Muscina assimilis (Fallén, 1823)]; also known from
Armenia and Azerbaijan. A widespread and abundant
Holarctic species, common especially around human
settlements. Adults often congregate on leaves in the sun.

Muscina minor (Portschinsky, 1881)

Distribution. Described by Portschinsky [1881: 143]
from Mtskheta, synonymised with Muscina stabulans
(Fallén, 1817) by Hennig [1962d: 767], and re-instated
as a good species by Pont [1986: 60] as an older name
for Muscina krivosheinae Lobanov, 1977. Known from
Georgia, Ukraine, Turkmenistan, Uzbekistan, Kyrgyzstan
and Tajikistan.

*Muscina pascuorum (Meigen, 1826)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 850 m,
19, 15-27.09.2014; 1400 m, 19, no date.

Distribution. New for Georgia; also known from
Armenia and Azerbaijan. A Holarctic species, also reaching
North India and Pakistan. An upland species in Europe.

Muscina prolapsa (Harris, 1780)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 670 m,
29,15-25.08.2014, 19, 5-14.09.2014.

Distribution. Listed from Georgia by Pont [2018: 12].
Known also from Armenia and Azerbaijan. A widespread
and abundant Holarctic species in forested areas.

Muscina stabulans (Fallén, 1817)

Distribution. Tbilisi and other Georgian localities
were given by Kalandadze and Chilingarova [1940: 518];
also known from Armenia and Azerbaijan. Cosmopolitan,
and closely associated with human settlements and
activities.

Subfamily Azeliinae
Azelia cilipes (Haliday, 1838)

Material. Mtskheta-Mtianeti Region, Kazbegi: 1, Mt Sameba, forest,
2100-2200 m, 12.07.1983.

Distribution. Recorded from Georgia by Vikhrev
[2015a: 35], from Kintrishi and Kharagauli national parks;
also known from Armenia and Azerbaijan. A widespread
Holarctic species in the broad-leaved forest zone.

*Azelia gibbera (Meigen, 1826)

Material. Mtskheta-Mtianeti Region, Kazbegi: 1, Mt Sameba, forest,
2100-2200 m, 7.07.1983.

Distribution. New for Georgia. A widespread
Holarctic species in the broad-leaved forest zone.

Azelia nebulosa Robineau-Desvoidy, 1830

Distribution. Recorded as “common” in Georgia
by Vikhrev [2015a: 36]; also known from Armenia and
Azerbaijan. Throughout the Palaearctic Region, and
Vietnam; a forest species.

*Azelia zetterstedtii Rondani, 1866

Material. Mtskheta-Mtianeti Region, Kazbegi: meadows E of Kazbegi,
1900 m, 14, 28.06.1983, 13, 9.07.1983, 143, 13.07.1983; 1, Mt Sameba,
pasture, 2250-2300 m, 2.07.1983; Mt Sameba, forest, 2100-2200 m,
1d,7.07.1983, 14, 12.07.1983.

Distribution. New for Georgia; also known from
Armenia and Azerbaijan. Widespread in the Palaearctic
Region, also Alaska and China (Sichuan). A forest species.

Drymeia caucasica
(Schnabl in Schnabl et Dziedzicki, 1911)

Distribution. Kazbegi localities for this species
were listed by Pont [2022: 357] who also discussed the
identification of this species. This species was described by
Schnabl [in Schnabl et Dziedzicki, 1911: 296] from a single
male from Kobi. Known only from Georgia, and sister-
species of the Alpine Drymeia cinerea (Meigen, 1826).

Drymeia fasciculata (Stein, 1916)

Material. 2& (CNC), Samtskhe-Javakheti, road from Sakire to
Tsikhisjvari, hilltop and surroundings, 9.06.2019 (J.H. Skevington).

Distribution. It was listed from Georgia by Pont et
al. [2005: 75], and Kazbegi localities for this species were
listed by Pont [2022: 360]. A montane species, found mostly
above the tree line in the Alps (France, ? Austria, Italy),
Bulgaria, Georgia, Armenia, Turkey, Russia (Altai and Tuva
Republics) and China (Shanxi).

Drymeia fratercula Pont, 2022

Material. 15 (CNC), Samtskhe-Javakheti, road from Sakire to
Tsikhisjvari, hilltop and surroundings, 9.06.2019 (J.H. Skevington).

Distribution. The holotype and several paratypes
of this species were collected around Kazbegi [Pont,
2022: 365]. A high-altitude species, known only from
Georgia, Armenia and Russia (Caucasus Reserve).

Drymeia setibasis (Huckett, 1965)

Distribution. Kazbegi localities for this species were
listed by Pont [2022: 372]. This is another high-altitude
species, found only well above the tree line where it occurs
abundantly. A Holarctic species, known in the Palaearctic
Region only from Armenia, Georgia, Kyrgyzstan, Russia
(Siberia, Far East (including Wrangel Island)).

Remarks. The females were assigned only by locality
as at present no differences can be found between females
of this species and those of D. vicana (Harris, 1780).

Drymeia sororcula Pont, 2022

Distribution. The holotype and several paratypes of
this species were collected around Kazbegi [Pont, 2022:
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375-376]. This is an uncommon species and is known only
from Georgia. It ranges from the forest zone to the upper
alpine heaths.

Drymeia vicana (Harris, 1780)

Distribution. Kazbegi localities for this species were
listed by Pont [2022: 380]; also known from Armenia.
A lowland species, widespread in the Palaearctic Region
in forests and open meadows. Females can be persistent
sweat-flies.

*Huckettomyia secunda Pont et Vikhrev, 2010

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora:
44, 3.05.2014; 850 m, 3, 5-15.05.2014.

Distribution. New for Georgia. Described from the
Sochi region of Russia, and since then found in Turkey
(N.E. Vikhrev, personal communication). A forest species.

Hydrotaea albipuncta (Zetterstedt, 1845)

Material. Mtskheta-Mtianeti Region, Kazbegi: 119, Mt Kuro, heath,
2120-2330 m, 29.06.1983.

Distribution. It was listed from Georgia by Pont
et al. [2005: 75]; also known from Armenia. A widespread
Palaearctic species, in forests and open country. Females
attracted to sweat.

Hydrotaea armipes (Fallén, 1825)

Material. Mtskheta-Mtianeti Region, Kazbegi: forest E of Kazbegi,
19502000 m, 1, 1.07.1983, 34, 9.07.1983; 16, near Sno, forest, 1810 m,
3.07.1983; Mt Sameba, forest, 2100-2200 m, 11, 4.07.1983, 74, 12.07.1983.

Distribution. It was listed from Georgia by Pont
et al. [2005: 75]; also known from Armenia. Common and
widespread throughout the Holarctic Region, also in the
western Oriental Region (Pakistan, China, India, Myanmar,
Taiwan).

Hpydrotaea borussica Stein, 1899

Material. Mtskheta-Mtianeti Region, Kazbegi: 1, forest SE of
Kazbegi, c¢. 1950 m, 5.07.1983; 2d, near Sno, meadows, 1750-1810 m,
3.07.1983; 2, near Sno, forest, 1810 m, 3.07.1983; Mt Sameba, forest,
2100-2200 m, 2, 4.07.1983, 54, 7.07.1983, 14, 12.07.1983; 1J, Mt Koltesh,
meadow/heath, 2300 m, 8.07.1983; 2, Mt Koltesh, meadows, 2000-2100 m,
8.07.1983. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 1400 m, 1, no
date, 19, 27.09-6.10.2014; 670 m, 1, 25.06-5.07.2014, 1, 5-15.08.2014;
1840 m, 29, 5-15.07.2014, 19, 25.08-4.09.2014.

Distribution. Listed from Georgia by Pont [2018: 16].
Also known from Armenia. Widespread in the West
Palaearctic Region, mainly in forests. Females attracted to
sweat.

Hydrotaea dentipes (Fabricius, 1805)

Material. Mtskheta-Mtianeti Region, Kazbegi: 19, near Sno, forest,
1810 m, 3.07.1983; Mt Sameba, forest, 2100-2200 m, 8%, 7.07.1983,
24, 12.07.1983. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 670 m,
14, 12-23.04.2014.

Distribution. Listed from Georgia by Pont et al.
[2005: 76]; also known from Armenia and Azerbaijan.
A very common Holarctic species, extending into the
Neotropical and Oriental Regions. Adults commonly found
on excrement and carrion.

Hydrotaea ignava (Harris, 1780)

Distribution. Tbilisi and other Georgian localities
were given by Kalandadze and Chilingarova [1940: 519,
as Ophyra leucostoma (Wiedemann, 1817)], and it was
listed from Georgia by Pont et al. [2005: 76]; also known
from Armenia and Azerbaijan. A common and widespread
Holarctic species, also in many parts of the Oriental Region.
Usually found around carrion.

Hydrotaea irritans (Fallén, 1823)

Material. Mtskheta-Mtianeti Region, Kazbegi: forest E of Kazbegi,
1950-2000 m, 24, 39, 1.07.1983, 24, 19, 5.07.1983; 1, forest E of
Kazbegi, 2000 m, Malaise trap, 2-3.07.1983; 1, forest SE of Kazbegi,
c. 1950 m, 5.07.1983; 2, near Sno, forest, 1810 m, 3.07.1983; Mt Sameba,
forest, 2100-2200 m, 37, 19, 4.07.1983, 47, 7.07.1983; 1, Mt Koltesh,
meadows, 2000-2100 m, 8.07.1983; 19, Devdoraki, lower moraines,
¢.2100 m, 10.07.1983; 1, Gergeti, upper heaths, 2300-3000 m, 11.07.1983;
3d, Gergeti, upper heaths, 3000 m, 14.07.1983. Kakheti Region, Lagodekhi
Reserve, Mt Kudigora: 14, 3.05.2014; 670 m, 1, 25.05-4.06.2014;
850 m, 3d, 5-15.05.2014; 1350 m, 1d, 25.05-4.06.2014; 2230 m,
24, 25.05-4.06.2014; 2560 m, 37, 23.05-13.06.2014, 1, 25.06-5.07.2014.

Distribution. Listed from Georgia by Pont et al.
[2005: 76]; also known from Armenia. A Palaearctic
species, and the most abundant and persistent sweat-fly
in temperate areas, both in forests and in open country,
causing significant irritation to cattle and wildlife.

*Hydrotaea meridionalis Portschinsky, 1882

Material. Mtskheta-Mtianeti Region, Kazbegi: forest E of Kazbegi,
1950-2000 m, 59, 1.07.1983, 1%, 5.07.1983, 22, 9.07.1983; 3%, near Sno,
forest, 1810 m, 3.07.1983; Mt Sameba, forest, 2100-2200 m, 69, 4.07.1983,
79, 7.07.1983, 19, 12.07.1983; 14, Mt Koltesh, meadows, 2000-2100 m,
8.07.1983; 19, Devdoraki, forest, 1750-2100 m, 10.07.1983; 19, Gergeti,
upper heaths, 3000 m, 14.07.1983. Kakheti Region, Lagodekhi Reserve,
Mt Kudigora: 670 m, 1, 12-23.04.2014, 2, 23.04-3.05.2014; 1400 m,
1d, no date; 1840 m, 1, 5-15.07.2014; 2560 m, 2, 5-15.07.2014.

Distribution. New for Georgia; also known from
Armenia. A European species, mainly in the south.
A common sweat-fly in forested areas.

Hydrotaea meteorica (Linnaeus, 1758)

Material. Mtskheta-Mtianeti Region, Kazbegi: 1%, meadows
E of Kazbegi, 1900 m, 28.06.1983; forest E of Kazbegi, 1950-2000 m,
14, 149, 1.07.1983, 1, 13.07.1983; 19, SE of Kazbegi, meadow/scree,
1900-1950 m, 5.07.1983; 19, Mt Bash, heath, 2240 m, 2.07.1983; 2%, near
Sno, forest, 1810 m, 3.07.1983; 14, Mt Sameba, forest, 2100—2200 m, 12.07.1983.

Distribution. Listed from Georgia by Pont et al.
[2005: 76] and recorded from Tbilisi by Vikhrev [2023: 841];
also known from Armenia. A Holarctic species, extending
into the Oriental Region (India, Pakistan, Vietnam).

*Hydrotaea militaris (Meigen, 1826)

Material. 14, 19, Mtskheta-Mtianeti Region, Kazbegi, forest E of
Kazbegi, 1950-2000 m, 1.07.1983.

Distribution. New for Georgia; also known from
Armenia. A Holarctic species. The adults are often attracted
to trampled grass.

*Hydrotaea pilitibia Stein, 1916

Material. Mtskheta-Mtianeti Region, Kazbegi: 19, meadows E
of Kazbegi, 1900 m, 28.06.1983; 19, scree SE of Kazbegi, 1900-1950 m,
28.06.1983; 1, forest SE of Kazbegi, c. 1950 m, 5.07.1983; 19,
forest E of Kazbegi, 1950-2000 m, 9.07.1983; 89, Mt Kuro, heath,
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2120-2330 m, 29.06.1983; 29, Mt Kuro, heath, 2330 m, 29.06.1983;
Mt Koltesh, meadow/heath, 2300 m, 29, 30.06.1983, 19, 8.07.1983;
19, Mt Koltesh, meadows, 2000-2100 m, 8.07.1983; 1, 19, near Sno,
meadows, 1750-1810 m, 3.07.1983; 1J, 19, near Sno, forest, 1810 m,
3.07.1983; 19, Gergeti, scree and river, 2950-3200 m, 11.07.1983;
19, Gergeti, upper heaths, 3000 m, 14.07.1983.

Distribution. New for Georgia. A Holarctic species,
with a more northern or montane distribution in the
Palaearctic Region.

Notes. The Caucasus males are slightly smaller and
less abundantly haired than those from the European Alps.

*Hydrotaea velutina Robineau-Desvoidy, 1830

Material. Mtskheta-Mtianeti Region, Kazbegi: 13, 2%, forest E of
Kazbegi, 1950-2000 m, 1.07.1983; 1, 32, forest SE of Kazbegi, c. 1950 m,
5.07.1983; 19, Mt Sameba, pasture, 2250-2300 m, 2.07.1983; Mt Sameba,
forest, 2100-2200 m, 17, 4.07.1983, 29, 12.07.1983; 19, Sameba, N, river,
c. 1800 m, 13.07.1983; 14, 49, near Sno, meadows, 1750—1810 m, 3.07.1983;
29, near Sno, forest, 1810 m, 3.07.1983; 1, 29, Mt Koltesh, meadows,
2000-2100 m, 8.07.1983.

Distribution. New for Georgia; also known from
Armenia. A widespread Palaearctic species. Adults often
form aerial swarms of hovering males.

Thricops bukowskii (Ringdahl, 1934)

Material. Mtskheta-Mtianeti Region, Kazbegi: 17, forest SE
of Kazbegi, ¢. 1950 m, 5.07.1983; 2, SE of Kazbegi, meadow/scree,
1900-1950 m, 5.07.1983; 6, 12, Mt Koltesh, meadows, 2100 m, 30.06.1983;
29, 2000-2100 m, 8.07.1983; Mt Koltesh, meadow/heath, 2300 m,
9d, 12, 30.06.1983, 54, 19, 8.07.1983; 3, Mt Koltesh, heath, 2500 m,
30.06.1983; Mt Sameba, forest, 2100-2200 m, 2, 7.07.1983, 5, 12.07.1983.

Distribution. The Kazbegi localities of Mt Sameba and
Mt Koltesh were recorded by Savage [2003: 34]. A localised
South European species, known from upland areas of
Albania, Bulgaria, Ukraine, Russia (Europe), Georgia,
Armenia, Turkey and Iran.

Thricops calcaratus (Portschinsky, 1881)

Distribution. Described from Lagodekhi [Portschinsky,
1881: 144] and known only from Corsica and Georgia.

*Thricops cunctans (Meigen, 1826)

Material. Mtskheta-Mtianeti Region, Kazbegi: forest E of Kazbegi,
1950-2000 m, 1d, 1.07.1983, 1d, 5.07.1983; 2J, Mt Sameba, forest,
2100-2200 m, 12.07.1983; 1, near Sno, meadows, 1750—1810 m, 3.07.1983.
Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 1400 m, 1, no date;
2560 m, 33, 25.06-5.07.2014.

Distribution. New for Georgia. A widespread
Palaearctic species, occurring abundantly in northern and
upland forests.

*Thricops diaphanus (Wiedemann, 1817)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 1, 19,
670 m, 15-25.05.2014.

Distribution. New for Georgia. A widespread Holarctic
species. A forest species.

*Thricops foveolatus (Zetterstedt, 1845)

Material. Mtskheta-Mtianeti Region, Kazbegi: 1, near Sno, forest,
1810 m, 3.07.1983; 1, Mt Sameba, forest, 2100-2200 m, 7.07.1983.

Distribution. New for Georgia. Widespread but
uncommon throughout the Palaearctic Region. A forest
species.

*Thricops genarum (Zetterstedt, 1838)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 1d,
670 m, 26.07-5.08.2014.

Distribution. New for Georgia. A West Palaearctic
species of upland and northern areas.

*Thricops innocuus (Zetterstedt, 1838)

Material. Mtskheta-Mtianeti Region, Kazbegi: 1, forest SE of
Kazbegi, c. 1950 m, 5.07.1983; 7J, 29, Mt Sameba, forest, 2100-2200 m,
4.07.1983. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 2560 m, 17,
25.06-5.07.2014.

Distribution. New for Georgia. A Holarctic species,
common in northern and upland forests.

Thricops longipes (Zetterstedt, 1845)

Material. Mtskheta-Mtianeti Region, Kazbegi: 1, forest SE of
Kazbegi, c. 1950 m, 5.07.1983; 19, Mt Bash, heath, 2240 m, 2.07.1983;
473, 69, Sameba, S, river, 2150-2260 m, 2.07.1983; Mt Sameba, forest,
2100-2200 m, 4, 7.07.1983, 1d, 12.07.1983; 4, 19, Devdoraki,
forest, 1750-2100 m, 10.07.1983; 57, Devdoraki, meadows, c. 2100 m,
10.07.1983; 1d, 19, Dzhuta, river, 2200 m, 12.07.1983. Kakheti Region,
Lagodekhi Reserve, Mt Kudigora: 1, 1400 m, 5-15.07.2014.

Distribution. Recorded by Hennig [1962b: 643] from
a nature reserve “Lager Cholodnyj” [Holodniy]; also known
from Armenia. An abundant species in forests of the
western Palaearctic Region.

Thricops nigrifrons (Robineau-Desvoidy, 1830)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 1d,
2560 m, 25.06—5.07.2014.

Distribution. Listed from Georgia by Pont [2018: 20],
but see below under T. tomkovichi; also known from Armenia.
Throughout temperate areas of the Palaearctic Region.

Thricops nigritellus (Zetterstedt, 1838)

Material. Mtskheta-Mtianeti Region, Kazbegi: 1, forest SE of Kazbegi,
c. 1950 m, 5.07.1983; Mt Koltesh, meadow/heath, 2300 m, 1, 30.06.1983,
24, 8.07.1983; Mt Sameba, forest, 2100-2200 m, 67, 4.07.1983,
1d, 7.07.1983, 19, 12.07.1983; 17, 19, Devdoraki, forest, 17502100 m,
10.07.1983; 37, 19, Devdoraki, meadows, c. 2100 m, 10.07.1983. Kakheti
Region, Lagodekhi Reserve, Mt Kudigora: 2230 m, 4, 4-14.06.2014;
2560 m, 97, 23.05-13.06.2014, 38, 4%, 25.06-5.07.2014.

Distribution. Recorded by Hennig [1962b: 646] from
a nature reserve “Lager Cholodnyj” [Holodniy]; also known
from Armenia. A widespread and common species in
temperate and northern areas of the Palaearctic Region.

*Thricops rostratus (Meade, 1882)

Material. Mtskheta-Mtianeti Region, Kazbegi: 29, Devdoraki, upper
moraine, c. 2150 m, 10.07.1983; 1, Gergeti, river, 2950 m, 14.07.1983.

Distribution. New for Georgia; also known from
Armenia. In upland and northern areas of the West
Palaearctic Region. Adults often found resting on stones
and boulders, especially alongside rivers and streams.

Thricops semicinereus (Wiedemann, 1817)

Material. Mtskheta-Mtianeti Region, Kazbegi: forest E of Kazbegi,
1950-2000 m, 1¢, 1.07.1983, 1, 9.07.1983; forest E of Kazbegi, 2000 m,
Malaise trap, 1, 4-5.07.1983, 1, 8-9.07.1983; 1, 19, forest SE of Kazbegi,
¢. 1950 m, 5.07.1983; 137, near Sno, forest, 1810 m, 3.07.1983; Mt Sameba,
forest, 2100-2200 m, 3¢, 4.07.1983, 57, 19, 7.07.1983, 1, 12.07.1983;
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Figs 1-2. Thricops vaderi, male, paratype (Mtskheta-Mtianeti Region, Kazbegi, Gergeti, upper heath, 2300-3000 m, 11.07.1983 (A.C. Pont)).
Photographs by O. Sivell.

1 — dorsal view; 2 — lateral view.

Puc. 1-2. Thricops vaderi, camew, napatun (Muxera-Mtuanetu, Kas6eru, Tepreru, Bepxosbst mycromn, 2300-3000 m, 11.07.1983 (A.Y. ITour)). Poro-
rpaduu O. Cuseaa.

1 — BuA cBepxy; 2 — BUA COOKY.

1, Devdoraki, forest, 1750—-2100 m, 10.07.1983. Kakheti Region, Lagodekhi
Reserve, Mt Kudigora: 1840 m, 1, 25.05-4.06.2014, 2, 25.06-5.07.2014;
2560 m, 13, 29, 25.06-5.07.2014.

Distribution. Listed from Georgia by Pont [2018: 21].
Also known from Armenia. A common and abundant
species of the western Palaearctic lowlands, in forests and
meadows.

Notes. These specimens are provisionally identified
as this species as they appear to be intermediate between
T. semicinereus and T. nigriabdominalis Savage, 2003
according to the characters of these two species given
by Vikhrev and Sorokina [2009: 344-345]. Our males
have the colour characters of T. semicinereus but the
structural characters of 7. nigriabdominalis. Characters
of T. semicinereus: disc of the scutum in strictly posterior
view densely grey or brownish-grey dusted; basal four
segments of the abdomen yellow, contrasting with the
black segment 5. Characters of T. nigriabdominalis: tibiae
obscurely yellow, especially hind tibia; hind femur with only
2-4 strong anteroventral setae, restricted to apical part,
and 1-2 of the 3—4 posteroventral preapical setae scale-
like, thicker but shorter than the anteroventral preapicals;
hind tibia with the anteroventral setae 1.5-2 times as long
as the anterodorsal setae.

*Thricops tomkovichi
Vikhrev in Vikhrev et Sorokina, 2009

Material. Mtskheta-Mtianeti Region, Kazbegi: 34, 19, forest SE of
Kazbegi, c. 1950 m, 5.07.1983; 574, 3%, near Sno, forest, 1810 m, 3.07.1983;
Mt Sameba, forest, 2100-2200 m, 2¢, 19, 4.07.1983, 3, 7.07.1983. Kakheti
Region, Lagodekhi Reserve, Mt Kudigora: 1400 m, 5, 05.2014; 2230 m,
2d, 25.06-5.07.2014; 2560 m, 24, 5-15.07.2014.

Distribution. New for Georgia. Described from the
Krasnodar Region of Russia and known only from Russia,

Georgia and Armenia. Listed (as Thricops nigrifrons
(Robineau-Desvoidy, 1830), misidentification) by Pont
et al. [2005: 76].

Thricops vaderi Savage, 2003
(Figs 1, 2)

Distribution. The type-series of this species was
collected in the forest, heath and alpine zones around
Kazbegi [Savage, 2003: 130] and this is an abundant
“Charakterart” of the heath zone. It is known only from
Georgia, Armenia and Turkey.

Thricops sp. indet.

Material. Mtskheta-Mtianeti Region, Kazbegi: 19, Sameba, S, river,
2150-2250 m, 2.07.1983.

Note. Resembling 7. sudeticus (Schnabl, 1888)
but with 3 postsutural dorsocentrals and probably not
T. sudeticus since there are other small differences as well
as the number of dorsocentrals.

Subfamily Muscinae
Dasyphora albofasciata
(Macquart in Webb et Berthelot, 1839)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 1840 m,
14,19, 5-15.07.2014; 2560 m, 19, 25.06—5.07.2014.

Distribution. Recorded from Thbilisi and Lagodekhi
by Hennig [1963c: 949], and listed from Georgia by Pont
et al. [2005: 76]; also known from Armenia and Azerbaijan.
A West Palaearctic species, common in southern Europe
and around the Mediterranean.
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Dasyphora pratorum (Meigen, 1826)

Material. Mtskheta-Mtianeti Region, Kazbegi: 1, SE of Kazbegi,
meadow/scree, 1900-1950 m, 5.07.1983; 1, Mt Kuro, heath, 2120—-2330 m,
29.06.1983; 14, Sameba, N, river, c¢. 1800 m, 13.07.1983.

Distribution. Listed from Georgia by Pont et al.
[2005: 77]; also known from Armenia and Azerbaijan.
A West Palaearctic species, also from Pakistan. A lowland
species, commonly found on cow dung and human faeces.

Eudasyphora zimini (Hennig, 1963)

Material. Mtskheta-Mtianeti Region, Kazbegi: 1J, meadows E
of Kazbegi, 1900 m, 28.06.1983. Kakheti Region, Lagodekhi Reserve,
Mt Kudigora: 1, 1350 m, 12-23.04.2014.

Distribution. Recorded from Bakuriani by Hennig
[1964a: 962] and listed from Georgia by Pont et al.
[2005: 77]; also known from Armenia. Known only from
Europe. Adults on the dung of ruminants.

Mesembrina meridiana (Linnaeus, 1758)

Material. Mtskheta-Mtianeti Region, Kazbegi: 24, 119, Mt Sameba,
forest, 2100-2200 m, 7.07.1983; 29, Mt Koltesh, meadows, 2000-2100 m,
8.07.1983. Samtskhe-Javakheti: Borjomi-Kharagauli National Park, hilltop
west of highway SH14, 1, 9.06.2019, 47, 11.06.2019 (J.H. Skevington) (CNC).

Distribution. Recorded from Thbilisi by Hennig
[1963c: 920]; also known from Armenia. A widespread
Palaearctic species, closely associated with cattle and their
excrement.

Mesembrina mystacea (Linnaeus, 1758)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 1,
1350 m, 25.05-4.06.2014.

Distribution. Recorded from Sukhumi by Hennig
[1963c: 923]; also known from Armenia. A widespread
Palaearctic species, mainly in forests.

*Morellia aenescens Robineau-Desvoidy, 1830

Material. Mtskheta-Mtianeti Region, Kazbegi: 19, SE of Kazbegi,
meadow/scree, 1900-1950 m, 5.07.1983; 1%, meadows E of Kazbegi, 1900 m,
13.07.1983.

Distribution. New for Georgia. Throughout the
Palaearctic Region, in woodlands and meadows of the
forest zone.

Morellia hortorum (Fallén, 1817)

Material. Mtskheta-Mtianeti Region, Kazbegi: 37, 5%, forest E of
Kazbegi, 1950-2000 m, 1.07, 5.07 and 9.07.1983; 1, forest SE of Kazbegi,
c. 1950 m, 5.07.1983; 13, SE of Kazbegi, meadow/scree, 19001950 m,
5.07.1983; 19, Mt Koltesh, meadow/heath, 2300 m, 30.06.1983;
14, Mt Koltesh, meadows, 2000-2100 m, 8.07.1983; 39, near Sno,
meadows, 1750—-1810 m, 3.07.1983; 3%, near Sno, forest, 1810 m, 3.07.1983;
14, 119, Mt Sameba, forest, 2100-2200 m, 7.07.1983. Kakheti Region,
Lagodekhi Reserve, Mt Kudigora: 1, 670 m, 15-25.06.2014.

Distribution. Listed from Georgia by Pont et al.
[2005: 77]; also known from Armenia. Throughout the
Palaearctic Region, and also in China and Pakistan.
In woodlands and meadows of the forest zone.

*Morellia podagrica (Loew, 1857)

Material. Mtskheta-Mtianeti Region, Kazbegi: 19, near Sno, forest,
1810 m, 3.07.1983; Mt Sameba, forest, 2100-2200 m, 37, 19, 7.07.1983,
19, 12.07.1983; 1, Mt Koltesh, meadows, 2000-2100 m, 8.07.1983.

Distribution. New for Georgia. A Holarctic species,
found in upland and northern parts of the region.

Musca autumnalis De Geer, 1776

Material. Mtskheta-Mtianeti Region, Kazbegi: 19, SE of
Kazbegi, meadow/scree, 1900-1950 m, 5.07.1983; 24, 29, Mt Sameba,
forest, 2100-2200 m, 7.07 and 12.07.1983; 14, Mt Koltesh, meadows,
2000-2100 m, 8.07.1983. Kakheti Region, Lagodekhi Reserve, Mt Kudigora:
19, 5-14.09.2014; 670 m, 1, 5-15.08.2014; 850 m, 2d, 15-27.09.2014;
1360 m, 2, 25.08-4.09.2014; 1840 m, 17, 25.08-4.09.2014.

Distribution. Listed from Georgia by Pont et al
[2005: 77]; also known from Armenia and Azerbaijan.
A Holarctic species, but also reaching parts of the Oriental,
Afrotropical and Neotropical Regions. The common “Face
fly”, a persistent pest of cattle and horses.

Note. Its association in Georgia with the eye-worm,
Thelazia rhodesi Desmarest, 1828, has been documented by
Kurashvili and Kvavadze [1997].

Musca domestica Linnaeus, 1758

Distribution. Tbilisi and other Georgian localities
were given by Kalandadze and Chilingarova [1940: 518, as
Musca vicina Macquart, 1851]. The cosmopolitan House fly.

Note. Its association in Georgia with the eye-worm,
Thelazia rhodesi, has been documented by Kurashvili and
Kvavadze [1997].

Musca larvipara Portschinsky, 1910

Material. 19 (BMNH), Tbilisi, Mt Mtatsminda, 730 m, 27.06.1983
(A.C. Pont).

Distribution. Listed from Georgia by Pont [2018: 26].
Also known from Armenia and Azerbaijan. Widespread in
the southern parts of the Palaearctic Region.

Note. Its association in Georgia with the eye-worm,
Thelazia rhodesi, has been documented by Kurashvili and
Kvavadze [1997].

Musca osiris Wiedemann, 1830

Material. Mtskheta-Mtianeti Region, Kazbegi: 19, forest E of Kazbegi,
2000 m, Malaise trap, 2—3.07.1983.

Distribution. Listed from Georgia by Pont et al.
[2005: 77]; also known from Armenia and Azerbaijan.
A common Palaearctic species, often as a sweat-fly on
humans and cattle.

*Musca tempestiva Fallén, 1817

Material. Mtskheta-Mtianeti Region, Kazbegi: 19, near Sno, forest,
1810 m, 3.07.1983.

Distribution. New for Georgia; also known from
Armenia and Azerbaijan. Throughout the Palaearctic
Region and also reaching parts of the Oriental (India,
China) and Afrotropical Regions.

Neomyia cornicina (Fabricius, 1781)

Material. Mtskheta-Mtianeti Region, Kazbegi: 29, SE of Kazbegi,
meadow/scree, 1900-1950 m, 5.07.1983; 1, 19, Mt Sameba, pasture,
2250-2300 m, 2.07.1983; 1, Mt Koltesh, meadows, 2000-2100 m,
8.07.1983. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 1, 1840 m,
4-14.09.2014. Samtskhe-Javakheti: 13 (CNC), road from Sakire to
Tsikhisjvari, hilltop and surroundings, 9.06.2019 (J.H. Skevington).
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Distribution. Tbilisi and other Georgian localities
were given by Kalandadze and Chilingarova [1940: 519,
as Cryptolucilia caesarion (Meigen, 1826)], and it was
listed from Georgia by Pont et al. [2005: 77]; also known
from Armenia and Azerbaijan. Widespread throughout
the Holarctic Region and extending into the Oriental and
Afrotropical Regions. A lowland species, associated with
cow dung.

Neomyia viridescens (Robineau-Desvoidy, 1830)

Material. Mtskheta-Mtianeti Region, Kazbegi: 23, 19, meadows E of
Kazbegi, 1900 m, 28.06, 13.07.1983; 4d, 19, SE of Kazbegi, meadow/scree,
1900-1950 m, 5.07.1983; 39, Sameba, S, river, 2150-2250 m, 2.07.1983;
14, Mt Sameba, forest, 2100-2200 m, 7.07.1983; 17, 19, Mt Koltesh,
meadows, 2000-2100 m, 8.07.1983; 29, Devdoraki, forest, 1750-2100 m,
10.07.1983.

Distribution. Listed from Georgia by Pont [2018: 28].
Also known from Armenia. Throughout the Palaearctic
Region. A lowland species, associated with cow dung.

*Polietes domitor (Harris, 1780)

Material. Mtskheta-Mtianeti Region, Kazbegi: 19, meadows E of
Kazbegi, 1900 m, 28.06.1983; 14, 49, Mt Sameba, forest, 2100-2200 m,
7.07.1983.

Distribution. New for Georgia; also known from
Armenia. Widespread throughout the Palaearctic Region.
In lowland forests and meadows.

Polietes lardarius (Fabricius, 1781)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora:
29,3.05.2014; 670 m, 3¢, 49, 12-23.04.2014; 1840 m, 1, 25.08—4.09.2014.

Distribution. Tbilisi and other Georgian localities
were given by Kalandadze and Chilingarova [1940: 519].
Also known from Armenia and Azerbaijan, and widespread
throughout the Palaearctic Region. In lowland forests and
meadows; commonly found on cow dung.

Pyrellia vivida Robineau-Desvoidy, 1830

Distribution. Tbilisi and other Georgian localities
were given by Kalandadze and Chilingarova [1940: 518, as
P. cadaverina (Linnaeus, 1758)]. Also known from Armenia
and Azerbaijan, widespread throughout the Palaearctic
Region and into the Oriental Region (India, Pakistan,
Vietnam).

*Ziminellia asetosa (Baranoff, 1925)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora:
19, 5-14.09.2014; 670 m, 19, 15-24.05.2014, 29, 15-25.06.2014.

Distribution. New for Georgia. Mainly an East
Palaearctic species that has spread into the more temperate
parts of Europe and western Asia.

*Ziminellia simplex (Loew, 1857)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora:
670 m, 1d, 23.04-3.05.2014, 19, 25.05-4.06.2014, 17, 4-14.06.2014,
14, 15-25.06.2014.

Distribution. New for Georgia; also known from
Armenia and Azerbaijan. Throughout the Palaearctic

Region and reaching as far as Pakistan. A lowland pasture
species and a sweat fly around cattle and horses.

Subfamily Stomoxyinae
Haematobia irritans (Linnaeus, 1758)

Distribution. Thbilisi and other Georgian localities
were given by Kalandadze and Chilingarova [1940: 518,
as Lyperosia irritans]. Also known from Armenia and
Azerbaijan. Common throughout the Palaearctic Region
and has been introduced into the Nearctic and Neotropical
Regions where it has become widespread. This is the Horn
fly, a blood-sucking pest of cattle.

Haematobosca stimulans (Meigen, 1824)

Material. Mtskheta-Mtianeti Region, Kazbegi: 1, 19, meadows
E of Kazbegi, 1900 m, 28.06.1983; 22, forest E of Kazbegi, 1950-2000 m,
1.07.1983; 19, forest SE of Kazbegi, 1950 m, 5.07.1983; 19, Mt Koltesh,
meadows, 2100 m, 30.06.1983; 1%, Mt Koltesh, meadow/heath, 2300 m,
30.06.1983; 29, Mt Koltesh, meadows, 2000-2100 m, 8.07.1983; 5, Mt Bash,
heath, 2240 m, 2.07.1983; 14, 12, Sameba, S, river, 2150—2250 m, 2.07.1983;
Mt Sameba, forest, 21002200 m, 37,19, 4.07.1983, 19, 7.07.1983; 1, near
Sno, forest, 1810 m, 3.07.1983; Gergeti, upper heaths, 2300-3000 m,
29,11.07.1983, and 3000 m, 13, 19, 14.07.1983. Kakheti Region, Lagodekhi
Reserve, Mt Kudigora: 19, 2560 m, 23.05-13.06.2014.

Distribution. Listed from Georgia by Pont et al.
[2005: 78]; also known from Armenia. A biting, blood
sucking fly found throughout the Palaearctic Region and
also reaching India and Nepal. Associated with cattle.

Stomoxys calcitrans (Linnaeus, 1758)

Distribution. Tbilisi and other Georgian localities
were given by Kalandadze and Chilingarova [1940: 518].
Also known from Armenia and Azerbaijan. This is the
cosmopolitan biting Stable fly, a pest of cattle and horses.

Subfamily Phaoniinae
*Helina abdominalis (Zetterstedt, 1846)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 17,
850 m, 15-25.05.2014.

Distribution. New for Georgia. A European species,
found in lowland forests.

Helina annosa (Zetterstedt, 1838)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora:
49, 3.05.2014; 670 m, 15, 12-23.04.2014, 15, 2%, 26.07-5.08.2014; 850 m,
1d, 15-25.05.2014, 13, 5-15.07.2014; 1260 m, 13, 29, 23.05-13.06.2014;
1350 m, 29, 12-23.04.2014, 34, 15-25.08.2014; 1840 m, 1, 15-25.06.2014,
74,59, 5-15.07.2014, 103, 4%, 25.08-4.09.2014; 2230 m, 19, 25.05-4.06.2014,
19,27.09-6.10.2014; 2560 m, 14, 25.06-5.07.2014, 53,59, 25.08-4.09.2014.

Distribution. A Kazbegi locality for this species was
listed by Pont [2012: 31]. A Holarctic species, confined to
northern or upland habitats.

Helina cinerella (Wulp, 1867)

Distribution. Kazbegi localities for this species were
listed by Pont [2012: 31-32]; also known from Armenia.
A Holarctic species ranging from lowland forests to the
alpine zone.
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Figs 3—4. Helina edita, male, paratype (Mtskheta-Mtianeti Region, Kazbegi, Mt Koltesh, meadow/heath, 2300 m, 30.06.1983 (A.C. Pont)). Photographs
by O. Sivell.

3 — dorsal view; 4 — lateral view.

Puc. 3—4. Helina edita, camey;, maparun (Muxera-Mruanern, Kas6eru, ropa Koarew, ayr/mycrous, 2300 M, 30.06.1983 (A.Y. TTont)). ®ororpadpum
O. CuBeaa.

3 — BUA cBepxy; 4 — Bup COOKYy.

*Helina concolor (Czerny, 1900)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora:
14, 1840 m, 5-15.07.2014.

Distribution. New for Georgia. Known from only
a few countries of central and eastern Europe; a forest
species.

*Helina cothurnata (Rondani, 1866)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 670 m,
24, 19, 12-23.04.2014, 13, 3.05.2014, 19, 25.05-4.06.2014; 850 m,
29,12-23.04.2014; 1350 m, 19, 12-13.04.2014.

Distribution. New for Georgia; also known from
Armenia. A Holarctic species, in the forest zone.

Helina edita Pont, 2012
(Figs 3, 4)

Distribution. The holotype and paratypes of this
species were collected around Kazbegi [Pont, 2012: 32].
A high-altitude species, abundant in the heath zone where
it is a “Charakterart”. It is known only from Georgia,
Armenia, Russia (Caucasus Reserve) and Turkey.

Helina evecta (Harris, 1780)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora:
19, 3.05.2014; 670 m, 1d, 12-13.04.2014; 1840 m, 14, 5-15.07.2014;
2230 m, 1, 25.07-5.08.2014; 2560 m, 1, 5-15.07.2014.

Distribution. Listed from Georgia by Pont et al
[2005: 78]. Kazbegi localities for this species were listed by
Pont [2012: 35]; also known from Armenia. A common,
widespread and euryoecious Holarctic species, also
extending into the Neotropical (Mexico, Venezuela) and
Oriental (India, Pakistan, Sri Lanka) Regions. Common in
lowland forests and above the tree line.

Helina fratercula (Zetterstedt, 1845)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 17,
670 m, 15-25.05.2014.

Distribution. Kazbegi localities for this species
were listed by Pont [2012: 35]. Widespread through the
Palaearctic Region, mainly in northern or upland habitats.

*Helina impuncta (Fallén, 1824)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 2230 m,
13,19, 25.06-5.07.2014; 2560 m, 39, 25.08—4.09.2014.

Distribution. New for Georgia; also known from Armenia
and Azerbaijan. A Palaearctic species, in the forest zone.

Helina lasiophthalma (Macquart, 1835)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 19,
3.05.2014.

Distribution. Recorded from Thbilisi by Hennig
[1957: 191]; also known from Armenia. A Palaearctic
species, in the forest zone.
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Helina obscurata (Meigen, 1826)

Distribution. Kazbegi localities for this species were
listed by Pont [2012: 44]; also known from Armenia.
Throughout the Palaearctic Region, mainly in forest
habitats.

Helina reversio (Harris, 1780)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 670 m,
24, 12-23.04.2014, 19, 23.04-3.05.2014, 14, 15-25.06.2014; 850 m,
19, 25.06-5.07.2014.

Distribution. A single female from Kazbegi was
listed by Pont [2012: 45]; also known from Armenia and
Azerbaijan. A common and widespread Holarctic species,
also reaching China and Taiwan.

Note. The Kazbegi female is an aberrant specimen
with only 3 postsutural dorsocentral setae.

Helina sexmaculata (Preyssler, 1791)

Distribution. Tbilisi and other Georgian localities
were given by Kalandadze and Chilingarova [1940: 519, as
Helina uliginosa (Fallén, 1825)], and Hennig [1958: 213,
as H. punctata (Robineau-Desvoidy, 1830)] also recorded it
from Thilisi. A widespread Holarctic species, also found in
Pakistan, China, India, Nepal, Myanmar, Taiwan and New
Zealand (introduced).

Helina subvittata (Séguy, 1923)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 2,
2230 m, 25.06-5.07.2014.

Distribution. Kazbegi localities for this species were
listed by Pont [2012: 45]; also known from Armenia.
A Holarctic species ranging from lowland forests to the
alpine zone.

*Helina tetrastigma (Meigen, 1826)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 1%,
850 m, 25.06-5.07.2014.

Distribution. New for Georgia; also known from
Armenia. Widespread in the West Palaearctic Region;
a forest species.

Helina trivittata (Zetterstedt, 1860)

Distribution. Kazbegi localities for this species were
listed by Pont [2012: 45]; also known from Armenia.
Throughout temperate areas of the Palaearctic Region,
mainly in forest habitats.

Lophosceles cinereiventris (Zetterstedt, 1845)

Distribution. A Kazbegi locality for this species was
listed by Zinovjev [1994: 81]. Throughout temperate areas
of the Palaearctic Region, mainly in forest habitats.

Phaonia adriani Zinovjev, 1994

Distribution. The holotype and paratypes of this
species were collected around Kazbegi [Zinovjev, 1994: 82].

Found only in the alpine zone (2950-3200 m). Known only
from Georgia and from Armenia at 3190-3580 m [Pont,
2018: 36].

Phaonia angelicae (Scopoli, 1763)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 1d,
1400 m, 25.05—4.06.2014.

Distribution. Kazbegi localities for this species were
listed by Zinovjev [1994: 81]; also known from Armenia.
A common and widespread lowland Palaearctic species,
commonly found on flowers where it feeds on nectar and
pollen.

Note. A var. caucasica was described from Utsera by
Schnabl [in Schnabl et Dziedzicki, 1911: 305] but this is not
recognised as a valid taxon.

*Phaonia errans (Meigen, 1826)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 1d,
3.05.2014; 670 m, 277, 29, 12-23.04.2014; 1840 m, 2, 25.06-5.07.2014,
34, 5-15.07.2014, 23, 19, 25.08-4.09.2014; 1900 m, 19, 25.06-5.07.2014.

Distribution. New for Georgia; also known from
Armenia. A Holarctic species, widespread in forested areas
where adults are commonly found resting on tree trunks.

Phaonia gergetica Zinovjev, 1994

Distribution. The holotype and paratypes of this
species were collected around Kazbegi [Zinovjev, 1994: 83].
Known only from Georgia, from the alpine zone at
2150-3200 m.

Phaonia gobertii (Mik, 1881)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 1d,
27.09-6.10.2014.

Distribution. Recorded from Georgia by Zinovjev
[1980: 440]; also known from Azerbaijan. Widespread
through temperate areas of the Palaearctic Region. Adults
usually resting on tree trunks, and the larvae predaceous on
bark beetle larvae.

Phaonia hybrida (Schnabl, 1888)

Distribution. A Kazbegi locality for this species
was listed by Zinovjev [1994: 81]. Widespread in upland
and northern parts of the Palaearctic Region, reaching
Northwestern America (Alaska, Yukon, Northwest
Territories).

Phaonia incana (Wiedemann, 1817)

Distribution. Kazbegi localities for this species were
listed by Zinovjev [1994: 81]. A widespread lowland species,
throughout the Palaearctic Region and reaching China.

Phaonia kobica Schnabl in Schnabl et Dziedzicki, 1911
(Figs 5, 6)

Distribution. Kazbegi localities for this species were
listed by Zinovjev [1994: 81], and it was listed from Georgia
by Pont et al. [2005: 79]; also known from Armenia. The
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Figs 5-6. Phaonia kobica, male (Mtskheta-Mtianeti Region, Kazbegi, Gergeti, scree (1), 2950-3000 m, 14.07.1983 (A.C. Pont) (det. A. Zinovjev)).

Photographs by O. Sivell.
5 — dorsal view; 6 — lateral view.

Puc. 5-6. Phaonia kobica, camer, (Muxera-Mtuanery, Kas6ern, Tepretu, ocbins (1), 2950-3000 M, 14.07.1983 (A.Y. IToHt) (det. A. 3uHOBBEB)).

®ororpaduu O. Cuseaa.
5 — BUA CBepXy; 6 — BUA COOKY.

species was described by Schnabl [Schnabl, Dziedzicki,
1911: 320] from both sexes from Kobi and Gudauri, just
north and south of the Krestoviy Pass. Known only from
Georgia, Armenia and Turkey, and a common species
in forests where it replaces the Holarctic Phaonia serva
(Meigen, 1826). It is commonly found on flowers where it
feeds on nectar.

*Phaonia laeta (Fallén, 1823)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 13, 19,
670 m, 12-13.04.2014.

Distribution. New for Georgia. A West Palaearctic
species, found in forested areas.

Phaonia magnicornis (Zetterstedt, 1845)

Distribution. Kazbegi localities for this species
were listed by Zinovjev [1994: 81]. In temperate and
northern areas of the Palaearctic Region, also found in
Northwestern America (Alaska, Yukon). Adults are found
near water.

*Phaonia mediterranea Hennig, 1963

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 17, 19,
1840 m, 25.08-4.09.2014.

Distribution. New for Georgia. South Europe and
North Africa; a forest species.

*Phaonia mystica (Meigen, 1826)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora:
29, 3.05.2014; 670 m, 15, 12-23.04.2014.

Distribution. New for Georgia. Throughout central
and northern parts of the Palaearctic Region; a forest
species.

*Phaonia pallida (Fabricius, 1787)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 19,
no date; 19, 5-14.09.2014; 670 m, 1J, 15-25.05.2014, 17, 4-14.06.2014,
39,27.09-6.10.2014.

Distribution. New for Georgia; also known from
Armenia and Azerbaijan. A widespread West Palaearctic
species, in damp shaded forested areas.

*Phaonia palpata (Stein, 1897)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 2d,
15-25.08.2014.

Distribution. New for Georgia; also known from
Armenia. Throughout the Palaearctic Region, in damp
broad-leaf forests.

Phaonia regalis (Stein, 1900)
Distribution. Described by Stein [1900: 306] from

Thilisi. Recorded from several localities in Georgia by
Vikhrev and Erofeeva [2018: 317], from Kojori (Tbilisi
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district), Abastumani and Manglisi. An uncommon species,
known only from Austria, Bulgaria, Greece, Cyclades
Islands, Georgia, Turkey, Russia (West Siberia).

*Phaonia rufiventris (Scopoli, 1763)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 670 m,
19, 12-13.04.2014, 17, 23.04-3.05.2014; 1840 m, 19, 5-15.07.2014.

Distribution. New for Georgia. West Palaearctic
Region, eastwards to Siberia; in damp broad-leaved
forests.

*Phaonia signata (Meigen, 1826)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora:
14, 25.06-5.07.2014.

Distribution. New for Georgia; also known from
Armenia and Azerbaijan. A common forest species in the
West Palaearctic Region.

*Phaonia subventa (Harris, 1780)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 670 m,
24,19, 12-13.04.2014, 47, 12-23.04.2014.

Distribution. New for Georgia; also known from
Armenia and Azerbaijan. A West Palaearctic species,
widespread and common in most landscapes and even in
city gardens.

*Phaonia tiefii (Schnabl, 1888)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 670 m,
34, 12-23.04.2014, 13, 23.04—3.05.2014; 1840 m, 1%, 5-15.07.2014.

Distribution. New for Georgia. An uncommon
European species, in forests in temperate areas.

*Phaonia trimaculata (Bouché, 1834)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora:
19, 5-14.09.2014, 1, 27.09-6.10.2014; 670 m, 19, 12-23.04.2014; 2560 m,
19, 23.05-13.06.2014, 19, 25.06-5.07.2014.

Distribution. New for Georgia. Common throughout
the Palaearctic Region, as far east as the Central Asian
republics, especially in warm areas.

*Phaonia wahlbergi Ringdahl, 1930

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 670 m,
34, 12-23.04.2014, 19, 23.04-3.05.2014.

Distribution. New for Georgia. A widespread but
little-known Palaearctic species, found only in the colder
areas of Europe (Norway, Sweden, Finland, Lithuania,
Germany, Czech Republic, Slovakia, Russia).

Phaonia zugmayeriae (Schnabl, 1888)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 1400 m,
14, 05.2014; 2560 m, 19, 25.06-5.07.2014.

Distribution. Kazbegi localities for this species were
listed by Zinovjev [1994: 81] and it was also recorded
from Kazbegi by Vikhrev and Erofeeva [2023: 163].
A species of the temperate West Palaearctic Region,
found in forests.

Subfamily Mydaeinae
Graphomya maculata (Scopoli, 1763)

Distribution. Tbilisi and other Georgian localities
were given by Kalandadze and Chilingarova [1940: 519];
also known from Armenia and Azerbaijan. Common and
widespread throughout the Palaearctic Region, and also
present in all other regions except for the Nearctic.

*Hebecnema umbratica (Meigen, 1826)

Material. Mtskheta-Mtianeti Region, Kazbegi: 29, meadows E of
Kazbegi, 1900 m, 28.06.1983; forest E of Kazbegi, 1950—-2000 m, 27, 1.07.1983,
3d,9.07.1983; 22, SE of Kazbegi, meadow/scree, 1900-1950 m, 5.07.1983;
1d, 19, Sameba, S, river, 2150-2250 m, 2.07.1983; 93, near Sno, forest,
1810 m, 3.07.1983; 29, Mt Koltesh, meadows, 2000-2100 m, 8.07.1983.

Distribution. New for Georgia; also known from
Armenia and Azerbaijan. A common and widespread
lowland Holarctic species also reaching the Oriental Region
(Pakistan, China, India, Myanmar). Abundant in forests
and around farms.

*Hebecnema vespertina (Fallén, 1823)

Material. Mtskheta-Mtianeti Region, Kazbegi: 1, near Sno, forest,
1810 m, 3.07.1983.

Distribution. New for Georgia; also known from
Armenia. Another common and widespread lowland
Holarctic species. Abundant in forests and around farms.

*Mydaea affinis Meade, 1891

Material. Kakheti Region,
14, 670 m, 15-25.06.2014.

Distribution. New for Georgia. A Holarctic species,
widespread in temperate forests.

Lagodekhi Reserve, Mt Kudigora:

*Mydaea ancilla (Meigen, 1826)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 670 m,
73,19, 12-23.04.2014.

Distribution. New for Georgia; also known from
Armenia. A widespread Palaearctic species, in lowland
forests.

*Mydaea corni (Scopoli, 1763)

Material. Mtskheta-Mtianeti Region, Kazbegi: 23, Mt Sameba, forest,
2100-2200 m, 7.07 and 12.07.1983.

Distribution. New for Georgia. A lowland forest
species, widespread throughout the Palaearctic Region.

*Mydaea detrita (Zetterstedt, 1845)

Material. Mtskheta-Mtianeti Region, Kazbegi: 19, forest E of Kazbegi,
1950-2000 m, 9.07.1983; 27, near Sno, forest, 1810 m, 3.07.1983. Kakheti
Region, Lagodekhi Reserve, Mt Kudigora: 19, 2230 m, 25.06—5.07.2014.

Distribution. New for Georgia; also known from
Armenia. A lowland forest species, widespread throughout
temperate areas of the Palaearctic Region.

*Mydaea humeralis Robineau-Desvoidy, 1830

Material. Mtskheta-Mtianeti Region, Kazbegi: Mt Sameba, forest,
2100-2200 m, 2d, 4.07.1983, 29, 7.07.1983. Kakheti Region, Lagodekhi
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Reserve, Mt Kudigora: 670 m, 39, 12-23.04.2014, 8%, 23.04-3.05.2014,
24,39,15-25.05.2014; 850 m, 1, 15-25.05.2014; 1840 m, 29, 5-15.07.2014.

Distribution. New for Georgia; also known from
Armenia. A lowland forest species, widespread throughout
the Palaearctic Region.

Mydaea urbana (Meigen, 1826)

Material. Mtskheta-Mtianeti Region, Kazbegi: 1, Mt Sameba, forest,
2100-2200 m, 7.07.1983. Kakheti Region, Lagodekhi Reserve, Mt Kudigora:
19, 670 m, 25.05-4.06.2014.

Distribution. Listed from Georgia by Pont et al.
[2005: 79]; also known from Armenia and Azerbaijan.
A lowland forest species, widespread throughout the
Holarctic Region and reaching China. Commonly found
near cattle and their excrement.

*Myospila alpina Hendel, 1901

Material. Mtskheta-Mtianeti Region, Kazbegi: 19, Gergeti, scree and
river, 2950-3200 m, 11.07.1983.

Distribution. New for Georgia. A high-mountain
species, known only from countries of the European Alps
and Poland, Slovakia, Italy, Montenegro.

Myospila meditabunda (Fabricius, 1781)

Material. Mtskheta-Mtianeti Region, Kazbegi: 17, 79, meadows
E of Kazbegi, 1900 m, 28.06.1983; 2, forest SE of Kazbegi, c. 1950 m,
5.07.1983; 19, SE of Kazbegi, meadow/scree, 1900-1950 m, 5.07.1983;
14, 19, Sameba, S, river, 2150—-2250 m, 2.07.1983; 47, 19, near Sno, forest,
1810 m, 3.07.1983; 14, 49, Mt Koltesh, meadows, 2000-2100 m, 8.07.1983;
1d, Devdoraki, forest, 1750-2100 m, 10.07.1983.

19 (BMNH), Thilisi, Mt Mtatsminda, 730 m, 27.06.1983 (A.C. Pont).

Distribution. Tbilisi and other Georgian localities
were given by Kalandadze and Chilingarova [1940: 518],
and it was listed from Georgia by Pont et al. [2005: 79];
also known from Armenia and Azerbaijan. An abundant
and widespread Holarctic species, also reaching into the
Oriental and Neotropical Regions. A lowland species,
commonly associated with cattle and their excrement.

Subfamily Coenosiinae
Tribe Limnophorini
*Limnophora caesia (Villeneuve, 1936)

Material. Mtskheta-Mtianeti Region, Kazbegi: 19, near Sno, river,
2110 m, 6.07.1983.

Distribution. New for Georgia. Southern Europe.
An uncommon species, closely associated with rapidly-
flowing streams and small rivers.

*Limnophora mediterranea Pont in Pont, Harutyunova,
Harutyunova et Werner, 2012

Material. Mtskheta-Mtianeti Region, Kazbegi: 1, Devdoraki, forest,
1750-2100 m, 10.07.1983.

Distribution. New for Georgia; also known from
Armenia. A circum-Mediterranean species, reaching
Georgia and Armenia in the east. Found only in aquatic
environments.

Limnophora pandellei Séguy, 1923

Material. Mtskheta-Mtianeti Region, Kazbegi: 95, 99, Truso,
R. Terek, 2210 m, 9.07.1983.

Distribution. Listed from Georgia by Pont et al
[2005: 80]; also known from Armenia. A West Palaearctic
species, found close to water.

Limnophora pulchriceps (Loew, 1860)

Distribution. Recorded from Georgia by Pont
et al. [2012: 133], from Mamison Pass; also known from
Armenia. Confined to South Europe and the Middle East;
close to flowing water.

*Limnophora tigrina (Am Stein, 1860)

Material. Mtskheta-Mtianeti Region, Kazbegi: 173, near Sno,
meadows, 1750-1810 m, 3.07.1983; 1, Devdoraki, forest, 1750-2100 m,
10.07.1983; 19, Dzhuta, river, 2200 m, 12.07.1983; 1J, Mt Sameba, forest,
2100-2200 m, 12.07.1983; 2, 19, Sameba, N, river, c. 1800 m, 13.07.1983.

Distribution. New for Georgia; also known from
Armenia. A common West Palaearctic species, found close
to water.

Limnophora triangula (Fallén, 1825)

Distribution. Recorded from Georgia by Pont et al.
[2012: 135], from Mamison Pass; also known from Armenia
and Azerbaijan. Widespread through temperate areas of
the Palaearctic Region. Replaced in the Mediterranean area
by L. mediterranea.

Lispe flavicincta Loew, 1847

Distribution. Recorded from Georgia by Vikhrev
[2015b: 231], from Svaneti; also known from Armenia.
Confined to the southern parts of Europe, and also
Tajikistan.

*Lispe nana Macquart, 1835

Material. 1J (CNC), Racha-Lechkhumi and Kvemo Svaneti, hilltop
NE of Tsana, edge of forest, 19.06.2019 (J.H. Skevington).

Distribution. New for Georgia; also known from
Armenia and Azerbaijan. Widespread through warm areas
of the Palaearctic Region. A predaceous species, usually
found close to water.

Lispe pygmaea Fallén, 1825

Distribution. Listed from Georgia by Vikhrev
[2012: 109]; also known from Armenia and Azerbaijan.
A widespread and common species throughout the
Palaearctic Region, also extending into the Oriental Region,
Africa (Cape Verde Islands, Sudan, Ethiopia) and the
Hawaiian Islands.

*Lispe tentaculata (De Geer, 1776)

Material. Mtskheta-Mtianeti Region, Kazbegi: 14, near Sno, river,
2110 m, 6.07.1983; 29, Sameba, N, river, c. 1800 m, 13.07.1983.

Distribution. New for Georgia; also known from
Armenia and Azerbaijan. A common and widespread
Holarctic species and extending into the Neotropical
(Guatemala, Guadeloupe, Peru), Afrotropical (Ethiopia)
and Oriental (Kashmir, Pakistan) Regions. It is found
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Figs 7-8. Spilogona paradispar, male, paratype (Mtskheta-Mtianeti

Photographs by O. Sivell.
7 — dorsal view; 8 — lateral view.

Region, Kazbegi, Truso, mineral springs, 2150 m, 9.07.1983 (A.C. Pont)).

Puc. 7-8. Spilogona paradispar, camew, napatun (Muxera-Mtuanern, Kas6eru, Tpyco, MuHepaabHbie ucTouHnky, 2150 M, 9.07.1983 (A.4. ITour)).

®otorpaduu O. Cuseaa.
7 — BUA CBepXy; 8 — BUA COOKY.

almost everywhere where there are pools of standing water.
It is a voracious predator of mosquito larvae and adults.

Spilogona nora Pont, 2013

Material. Mtskheta-Mtianeti Region, Kazbegi: 12, forest E of Kazbegi,
1950-2000 m, 5.07.1983; 1, Mt Kuro, heath, 2450-2500 m, 29.06.1983;
14, 19, Devdoraki, lower moraines, c. 2100 m, 10.07.1983; Gergeti, upper
heaths, 2300-3000 m, 27, 19, 11.07.1983, and 3000 m, 6, 159, 14.07.1983;
87,169, Gergeti, scree and river, 2950-3200 m, 11.07.1983; 4J, 19, Gergeti,
glacier, 3200 m, 11.07.1983; 17, 39, Gergeti, river, 2950 m, 14.07.1983;
59, Gergeti, scree (1), 2950-3000 m, 14.07.1983; 1, 29, Gergeti, scree (2),
2950-3000 m, 14.07.1983; 19, Dzhuta, river, 2200 m, 12.07.1983.

Distribution. This was described from Armenia and
is found mainly alongside streams in alpine habitats. Also
listed from Georgia by Pont [2018: 48].

Notes. These specimens were originally identified
as S. brumneisquama (Zetterstedt, 1845) with which
they share most characters, even fore tibia with
posterior + posteroventral setae and abdominal tergites 3
and 4 with a narrow dark vitta on the dusted area
separating the large black spots. However, compared with
S. brunneisquama, S. nora has paler yellow calypters and a
less darkened wing-base; the abdominal dust is grey rather
than yellowish-grey. There are also slight differences in the
male terminalia.

Spilogona paradispar Pont, 2023
(Figs 7, 8)

Distribution. Several paratypes of this species were
collected around Kazbegi [Pont, 2023: 412]. Known only
from Armenia and Georgia.

Spilogona taeniata (Stein, 1916)

Distribution. Described by Stein [1916: 93] from
a single male collected at the Mamison Pass. Kazbegi

localities for this species were listed by Pont [2023: 417].
In Armenia it is only found above 3200 m and in Georgia
from 1900 to 3200 m. It is known from Georgia, Armenia
and Turkey.

Tribe Coenosiini
*Coenosia agromyzina (Fallén, 1825)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora:
53, 12-13.04.2014, 38, 19, 12-23.04.2014, 313, 39, 23.04-3.05.2014,
64, 5-15.05.2014, 13, 15-25.05.2014, 14, 19, 25.05-4.06.2014, 3,
4-14.06.2014,27,15-25.06.2014, 273, 26.07-5.08.2014, 27,19, 5-15.08.2014,
14, 19, 15-25.082014, 14, 19, 5-14.09.2014, 15, 15-27.09.2014,
19, 27.09-6.10.2014; 850 m, 1J, 5-15.05.2014, 17, 25.05-4.06.2014,
29, 27.09-6.10.2014; 1350 m, 2, 3.05.2014, 27, 15-25.08.2014; 1360 m,
3d, 4-14.09.2014; 1840 m, 18, 5-15.05.2014, 15, 39, 25.08-4.09.2014,
1d, 4-14.09.2014, 19, 15-27.09.2014.

Distribution. New for Georgia; also known from
Armenia and Azerbaijan. A West Palaearctic species.
It occurs abundantly in damp lowland woodlands, usually
resting on leaves.

*Coenosia albicornis Meigen, 1826

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora:
670 m, 37, 12-13.04.2014, 3J, 29, 23.04-3.05.2014, 1, 15-25.05.2014,
1d, 25.05-4.06.2014.

Distribution. New for Georgia. North and Central
Europe; a forest species.

*Coenosia emiliae Lukasheva, 1986

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora:
14,19, 1840 m, 5-15.07.2014.

Distribution. New for Georgia. Described from the
Teberda National Park in south-west Russia, and otherwise
known only from Belgium, Germany, Czech Republic and
Slovakia.
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*Coenosia femoralis (Robineau-Desvoidy, 1830)

Material. Mtskheta-Mtianeti Region, Kazbegi: 29, meadows E
of Kazbegi, 1900 m, 28.06.1983; 19, forest E of Kazbegi, 1950-2000 m,
5.07.1983; Mt Kuro, heath, 2120-2330 m, 24, 59, 29.06.1983, 2330 m,
344, 319, 29.06.1983, and 2450-2500 m, 4d, 19, 29.06.1983; Mt Koltesh,
meadows, 2100 m, 67, 89, 30.06.1983, and 2000-2100 m, 19, 8.07.1983;
Mt Koltesh, heath, 2500 m, 33, 79, 30.06.1983; Mt Koltesh, meadow/heath,
2300 m, 64, 19, 30.06.1983, 19, 8.07.1983; 29, Mt Sameba, pasture,
2250-2300 m, 2.07.1983; 1, Sameba, S, river, 2150-2250 m, 2.07.1983;
14, Truso, mineral springs, 2150 m, 9.07.1983; 1d, Devdoraki,
meadows, c. 2100 m, 10.07.1983; Gergeti, upper heaths, 2300-3000 m,
47,59, 11.07.1983, and 3000 m, 11, 49, 14.07.1983; 24, Gergeti, scree and
river, 2950-3200 m, 11.07.1983; 7d, 39, Gergeti, scree (2), 29503000 m,
14.07.1983; 1, 29, Dzhuta, river, 2200 m, 12.07.1983. Kakheti Region,
Lagodekhi Reserve, Mt Kudigora: 1, 2560 m, 25.06—5.07.2014.

Distribution. New for Georgia; also known from
Armenia. Widespread and abundant in the West Palaearctic
Region. In meadows and damp habitats.

Notes. This series differs from European C. femoralis
by having fore tibia clear yellow and the dark abdominal
spots more or less absent. But the fore tibia of European
C. femoralis is also described as clear yellow by Hennig
[1961b: 551]. The male terminalia agree with the
illustrations of C. femoralis given by Hennig [1961b:
fig. 511; 1962a: fig. 607].

*Coenosia infantula Rondani, 1866

Material. Mtskheta-Mtianeti Region, Kazbegi: forest E of
Kazbegi, 2000 m, Malaise trap, 19, 29.06-1.07.1983, 29, 2-3.07.1983,
19, 4-5.07.1983, 19, 10-11.07.1983, 1, 12-13.07.1983; 39, Mt Koltesh,
meadows, 2100 m, 30.06.1983; 19, near Sno, forest, 1810 m, 3.07.1983;
19, Devdoraki, forest, 1750-2100 m, 10.07.1983; 19, Sameba, N, river,
c. 1800 m, 13.07.1983.

24,39 (BMNH), Tbilisi, Mt Mtatsminda, 27.06.1983 (A.C. Pont).

Distribution. New for Georgia; also known from
Armenia. A mainly South European species, common in
damp woodlands.

*Coenosia mollicula (Fallén, 1825)

Material. Mtskheta-Mtianeti Region, Kazbegi: 15, 29, forest E of
Kazbegi, 1950-2000 m, 5.07.1983; forest E of Kazbegi, 2000 m, Malaise
trap, 19, 29.06-1.07.1983, 7d, 49, 2-3.07.1983, 64, 4%, 4-5.07.1983,
19, 6-7.07.1983, 3d, 8-9.07.1983, 5J, 19, 10-11.07.1983,
53,29, 12-13.07.1983; 1, 19, forest SE of Kazbegi, c. 1950 m, 5.07.1983;
19, near Sno, meadows, 1750-1810 m, 3.07.1983; Mt Sameba, forest,
2100-2200 m, 19, 4.07.1983, 1, 29, 7.07.1983. Kakheti Region, Lagodekhi
Reserve, Mt Kudigora: 670 m, 1¢, 4-14.06.2014; 850 m, 2, 5-15.07.2014;
2230 m, 4d, 25.06-5.07.2014, 1J, 5-15.07.2014, 2, 25.07-5.08.2014;
2560 m, 2, 25.06-5.07.2014, 4, 5-15.07.2014.

Distribution. New for Georgia; also known from
Armenia. Widespread throughout the Holarctic Region
and also in China (Sichuan). A lowland species, common in
meadows and woodlands.

*Coenosia nigridigita Rondani, 1866

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora:
3d, 3.05.2014; 670 m, 24, 12-23.04.2014; 850 m, 1, 12-23.04.2014,
18, 5-14.09.2014, 13, 15-27.09.2014, 43, 27.09-6.10.2014; 1840 m,
3d, 25.08-4.09.2014; 2230 m, 2J, 25.05-4.06.2014, 17, 3-14.06.2014;
2560 m, 1, 23.05-13.06.2014, 17, 25.08-4.09.2014.

Distribution. New for Georgia; also known from
Armenia. A West Palaearctic species, in warm areas.

A mainly forest species.

*Coenosia oligochaeta Hennig, 1961

Material. Mtskheta-Mtianeti Region, Kazbegi: 19, near Sno,
meadows, 1750-1810 m, 3.07.1983; 2, Mt Koltesh, meadows, 2000-2100 m,
8.07.1983; 1, Mt Koltesh, meadow/heath, 2300 m, 8.07.1983.

Distribution. New for Georgia. Known only from
Georgia, Armenia, Kazakhstan and China.

Notes. These specimens agree with Hennig’s description
of the unique (but battered) male holotype except for the leg
bristling: the males listed above have fore tibia with 1 posterior
seta, mid tibia with 1 anterodorsal and 1 posterodorsal
setae, hind tibia with 1 anterodorsal, 1 anteroventral and
1 short posterodorsal setae. Hennig [1962a: 584] stated
in his description that there is 1 proepisternal seta, but in
the keys to Allognota Pokorny, 1893 and Coenosia he says
that there are 2 proepisternals [Hennig, 1961a: 510, 525].
Georgian specimens have 2 proepisternals.

*Coenosia ozerovi Vikhrev, 2009

Material. Mtskheta-Mtianeti Region, Kazbegi: 19, Sameba, S, river,
2150-2250 m, 2.07.1983; 13, Mt Sameba, forest, 2100-2200 m, 7.07.1983;
1d, Sameba, N, river, c. 1800 m, 13.07.1983.

Distribution. New for Georgia. Described from North
Ossetia-Alania (Russia) and known only from the type-
series and the specimens listed here from Georgia.

*Coenosia pulicaria (Zetterstedt, 1845)

Material. Mtskheta-Mtianeti Region, Kazbegi: 13, near Sno,
meadows, 1750-1810 m, 3.07.1983; 7/, 249, Truso, mineral springs,
2150 m, 9.07.1983; 12, Dzhuta, river, 2200 m, 12.07.1983.

Distribution. New for Georgia; also known from
Armenia. A Holarctic species, widespread but uncommon
in central and northern areas of the region.

Note. The male terminalia agree with Hennig'’s [1961a:
fig. 497; 1962a: fig. 578] illustrations for C. pulicaria, but
the male has a small anterodorsal seta on mid tibia.

Coenosia ? pumila (Fallén, 1825)

Material. Mtskheta-Mtianeti Region, Kazbegi: 19, Sameba, N, river,
c. 1800 m, 13.07.1983.

Distribution. A Holarctic species, widespread but
uncommon, in central and northern areas of the region.

Note. A female that resembles C. fernoralis but may
be different: mid femur with 1 anterior and 1 posterior
preapical setae, but all tibiae yellow.

*Coenosia rufipalpis Meigen, 1826

Material. Kakheti Region,
13,670 m, 5-15.05.2014.

Distribution. New for Georgia. A Palaearctic species,
widespread in temperate regions.

Lagodekhi Reserve, Mt Kudigora:

*Coenosia verralli Collin, 1953

Material. Mtskheta-Mtianeti Region, Kazbegi: 14, 19, meadows
E of Kazbegi, 1900 m, 28.06.1983; 17, forest E of Kazbegi, 1950-2000 m,
5.07.1983; 19, Mt Sameba, pasture, 2250-2300 m, 2.07.1983.

Distribution. New for Georgia; also known from
Armenia. A Holarctic species, widespread but uncommon
in central and northern parts of the region.



178 A.C. Pont, M. Parchami-Araghi

*Lispocephala brachialis (Rondani, 1877)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora:
5d, 29, 3.05.2014; 670 m, 44, 19, 2-12.04.2014, 17, 39, 12-13.04.2014,
4, 12-23.04.2014, 19, 23.04-3.05.2014; 1350 m, 1, 3.05.2014; 2560 m,
14, 23.05-13.06.2014.

Distribution. New for Georgia. A South European
species, usually found close to streams and rivers.

*Lispocephala erythrocera (Robineau-Desvoidy, 1830)

Material. Mtskheta-Mtianeti Region, Kazbegi: 14, Mt Koltesh,
meadows, 2100 m, 30.06.1983.

Distribution. New for Georgia; also known from
Armenia. A widespread Holarctic species, usually found in
damp or marshy habitats.

*Lispocephala pallipalpis (Zetterstedt, 1845)

Material. Kakheti Region, Lagodekhi Reserve, Mt Kudigora: 1350 m,
19, 12-23.05.2014.

Distribution. New for Georgia. A little-known
species recorded from temperate and northern areas of the
Palaearctic Region; also in the USA (New Hampshire).

Macrorchis meditata (Fallén, 1825)

Material. Mtskheta-Mtianeti Region, Kazbegi: 16, 139, meadows
E of Kazbegi, 1900 m, 28.06.1983; forest E of Kazbegi, 2000 m, Malaise
trap, 113, 19, 2-3.07.1983, 57, 29, 4-5.07.1983, 24, 19, 8-9.07.1983;
Mt Sameba, forest, 2100-2200 m, 13, 19, 4.07.1983, 2J, 7.07.1983,
29, 12.07.1983; Mt Koltesh, meadows, 2100 m, 4, 59, 30.06.1983, and
2000-2100 m, 87, 2?, 8.07.1983; 1?, Mt Sameba, pasture, 2250-2300 m,
2.07.1983.

Distribution. Listed from Georgia by Pont et al
[2005: 81]; also known from Armenia. A West Palaearctic
forest species.

Notes. Note the variation in the colour of mid and
hind femora in males. One male has these femora wholly
dark except for a narrow apical ring. Several have mid
femur darkened on up to basal third and hind femur on up
to basal two-thirds. Most have mid and hind femora mostly
yellow, sometimes only narrowly darkened at base.

Schoenomyza litorella (Fallén, 1823)

Material. Mtskheta-Mtianeti Region, Kazbegi: 29, Sameba, S, river,
2150-2250 m, 2.07.1983; 19, Mt Sameba, forest, 2100-2200 m, 7.07.1983;
19, Mt Koltesh, meadow/heath, 2300 m, 8.07.1983; 4¢, 69, Truso, mineral
springs, 2150 m, 9.07.1983; 24, 49, Devdoraki, forest, 1750-2100 m,
10.07.1983; 1J, Dzhuta, river, 2200 m, 12.07.1983. Kakheti Region,
Lagodekhi Reserve, Mt Kudigora: 19, 1840 m, 15-25.06.2014.

Distribution. Listed from Georgia by Pont et al
[2005: 81]; also known from Armenia. Widespread in the
Holarctic Region; also in the Oriental (Pakistan, Nepal)
and Afrotropical (Ethiopia, Kenya, South Africa) Regions.
In wet and marshy habitats.

Discussion

According to present knowledge, the Muscidae of
the three countries of the Caucasus (Armenia, Georgia,
Azerbaijan) have been most thoroughly investigated in
Armenia [Pont, 2018]. According to ongoing research
results by A.C. Pont, 204 species are now known from

Armenia, and there are still several unidentified species
to be determined and new species to be described. This
compares with 156 species known from Georgia, which
figure excludes 19 new species of Myospila, Limnophora,
Coenosia and Spilogona that await description; and only
69 species known from Azerbaijan. Further fieldwork in all
three countries will undoubtedly increase these numbers.

Whilst Armenia is essentially a country of forests and
relatively low mountains, Georgia is a country of forests
and high mountains, many of which are permanently
snow-covered. Georgia also has a much wetter climate
than Armenia. An unexpectedly large number of the
described and undescribed Muscidae from Georgia have
been found above the tree line, either in the heath zone or
even in the alpine (nival) zone. Excluding the 19 diagnosed
but undescribed species, 23 species or 15% of the known
Georgian muscid species are known from the heath zone,
and 17 species or 11% from the alpine zone. This mirrors
the abundance of species found above the tree line in
the European Alps [e.g. Pont, 1995, 2009] and also the
abundance of Muscidae in the northern taiga of Sweden,
in Abisko National Park (latitude 68.21'N), 200 km north of
the arctic circle, where almost 50% of the recorded Swedish
species of Muscidae are known to occur (personal results
of A.C. Pont).

There is a high level of endemism among species from
above the tree line, and some of those from the highest
environments appear to be sister-species of species known
from the European Alps. For example, Phaonia adriani and
the Alpine P. tenuiseta (Pokorny, 1893), Phaonia kobica
and P. serva, Drymeia fratercula and D. glacialis (Rondani,
1866), Drymeia caucasica and D. cinerea, and Spilogona
nora and S. brunneisquama.

There are also clear connections between the alpine
zones in Georgia and Armenia, with a number of species
common to both, such as Phaonia adriani, P. kobica,
Drymeia fasciculata, D. fratercula, Spilogona nora,
S. taeniata. It is quite possible that there may be faunistic
connections with the mountain ranges of Russia, especially
with the Altai Mountains where the muscid fauna is
relatively well known [Sorokina, 2012, 2018, 2022, 2023]
but any speculation at the moment is premature.
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The first record of Bibloplectus spinosus Raffray, 1914
(Coleoptera: Staphylinidae: Pselaphinae) in Russia

© A.S. Sazhnev"?3, A.N. Volodchenko*

'Papanin Institute for Biology of Inland Waters of the Russian Academy of Sciences, Borok village, Nekouzskiy District, Yaroslavl Region 152742
Russia. E-mail: sazh@list.ru

“Cherepovets State University, Lunacharskiy av., 5, Cherepovets, Vologda Region 162600 Russia

%Joint Directorate of the Mordovia State Nature Reserve and National Park Smolny, Krasnaya str., 30, Saransk, Republic of Mordovia 430005
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“Balashov Institute (branch) of the Saratov National Research State University named after N.G. Chernyshevskiy, Karl Marks str., 29, Balashov,
Saratov Region 412309 Russia. E-mail: kimixla@mail.ru

Abstract. A reliable record of the species Bibloplectus spinosus Raffray, 1914 (Coleoptera: Staphylinidae: Pselaphinae)
is presented for the territory of Russia for the first time. Thus, records of B. spinosus in Saratov Region of Russia are the
easternmost in the species range. A photo of the aedeagus is provided. With this new finding, the genus Bibloplectus Reitter,
1881 is now represented in the fauna of Russia by five species, for all of which drawings of the aedeagi are presented for an
express identification.

Key words: rove beetles, Pselaphinae, European part of Russia, Saratov Region.
IlepBas HaxoAKa Bibloplectus spinosus Raffray, 1914 (Coleoptera: Staphylinidae: Pselaphinae) B Poccun

© A.C. CaxxueB" >3, A.H. BoaopueHko*
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306beanHeHHasE AMPeKLsi MOPAOBCKOrO rOCyAQPCTBEHHOTO PUPOAHOTO 3aIIOBEAHMKA M HALMOHAABHOTO mapka «CMOABHBIIT», yA. KpacHas,
30, Capanck, Pecrry6anka Mopaosus 430005 Poccus
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Pesrome. Briepsble Ha Teppuropuy Poccun caeraHa AOCTOBepHasi HaxoAKa Bibloplectus spinosus Raffray, 1914 (Coleoptera:
Staphylinidae: Pselaphinae). Taxum o6pasom, B CapaToBCKOI 06AaCTU IIPOXOAUT BOCTOYHAS I'PAHMLIA apeaAa Buaa. [IpuBeseHa
¢dororpadus spearyca. Poa Bibloplectus Reitter, 1881 B ¢payre Poccun Terepp BKAIOYAET IISITh BUAOB. [IpeACTaBAEHbBI PUCYHKI
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3A€aryCcoB 3TUX BMAOB AAS UX QKCHpeCC—MAeHTI/[Cl)I/IKaLU/II/L

Karuesvie crosa: KOPOTKOHAAKPbIAbIE )KYKH, OLIYITHUKHA, eBponeﬁCKaa yacTb Poccun, CapaTOBCKaH 06AaCTb.

The subfamily Pselaphinae Latreille, 1802 (Coleoptera:
Staphylinidae) comprises over 9000 species [Gusarov,
2018] and it is distributed everywhere except Antarctica
and some Pacific islands [Thayer, 2016]. These beetles
are usually small (body length 0.5-6 mm) and are found
in damp habitats, e.g., edges of water bodies and mires,
in moss, rotten wood and leaf litter, under bark of dead
trees etc., where they prey on oribatid mites, nematodes,
collembolans and similar organisms or, in rare cases, feed
on dead arthropods. Some species of Pselaphinae are
inquilines of ants (the myrmecophilous behavior) that feed
on host brood (including direct predation and trophallaxis)
and/or are fed by hosts [Thayer, 2016].

The genus Bibloplectus Reitter, 1881 currently holds
66 species worldwide [Newton, 2021]. Thirty-five species
of the genus are known from the Palaearctic [Lobl,
Besuchet, 2015], of which four species have been reported
for Russia [Besuchet, 1955; Kurbatov, 2008; Shavrin,
2014; Lobl, Besuchet, 2015]: B. ambiguus (Reichenbach,
1816) (European Russia, southeastern Siberia), B. obtusus
Guillebeau, 1888 (south of the European Russia), B. perroti
Besuchet, 1955 (the North Caucasus) and B. pusillus
Denny, 1825 (southwestern Russia).

Short Communication / Kparkoe coob1enne
DOI: https://doi.org/10.5281/zenodo.13904553

Bibloplectus spinosus Raftray, 1914 is widespread all
over Europe, where it was recorded from more than twenty
countries, and it is known from Turkey [Lobl, Besuchet,
2015; Krivosheyev, 2020]. It was also recorded from Iran,
but that record [Samin et al., 2011] needs clarification.

It was very likely that B. spinosus occurs in
Russia. Moreover, there were records of females with a
characteristic spicule on the apex of the last tergite from
Smolensk and Rostov regions (personal communication
of S.A. Kurbatov), but in the absence of males it was not
possible to be certain that these specimens belonged to
B. spinosus (personal communication of S.A. Kurbatov).
Here we present the first evidence for the occurrence of
B. spinosus in Russia, bringing the total number of species
of the genus Bibloplectus that occur in Russia to five.

The photograph of the aedeagus was taken by
A.S. Sazhnev using an Olympus DP23 6Mpx digital camera
mounted on an Olympus CX43 compound microscope.
The pictures were processed in Helicon Focus 7.7.4 and
Sketchbook programs. The material examined is deposited
in the Papanin Institute for Biology of Inland Waters of the
Russian Academy of Sciences (Borok, Yaroslavl Region,
Russia).
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14 15

Figs 1-15. Male genitalia, aedeagi and female abdominal apex of Bibloplectus spp. (2—15 — after Besuchet [1955] with changes).

1-4, 8 — B. spinosus: 1 — genitalia of male from Saratov Region (Russia); 2 — aedeagus, dorsal view, 3 — aedeagus, lateral view, 4 — apex of left lateral
process, 8 — female abdominal apex; 5-7, 9 — B. ambiguus: 5 — aedeagus, dorsal view, 6 — aedeagus, lateral view, 7 — apex of left lateral process, 9 — female
abdominal apex; 10-11 — B. perroti: 10 — aedeagus, dorsal view, 11 — aedeagus, lateral view; 12-13 — B. obtusus: 12 — aedeagus, dorsal view, 13 — aedeagus,
lateral view; 14—15 — B. pusillus: 14 — aedeagus, dorsal view, 15 — aedeagus, lateral view. Scale bar 100 pm for all figures except Figs 8-9.

Puc. 1-15. TeHTaAMM caM1ia, SA€AryChI 1 BePIIMHbI OPIOLIKA CAMOK BUAOB popa Bibloplectus (2—15 — no [Besuchet, 1955] ¢ nsmexenumsimn).

1-4, 8 — B. spinosus: 1 — renuraaun camua u3 CapatoBckoit obaacTu; 2 — 9A€aryc, BUA CBEPXY, 3 — 9A€aryc, BUA c601<y, 4 — BepIMHA A€BOTO AATEPAABHOTO
OTPOCTKA, 8 — BepuimHa Opromka caMku; 5-7,9 — B. ambiguus: 5 — apearyc, BUA CBepXy, 6 — apearyc, BUA c60Ky, 7 — BeplIMHA A€BOTO AQTePAAbHOTO OTPOCTKA,
9 — BepiumHa 6promka camku; 10-11 — B. perroti: 10 — 3Aearyc, BuA cepxy, 11 — apearyc, Bup cﬁoxy; 12-13 — B. obtusus: 12 — 3A€aryc, BUA cBepxy, 13 —
9Aearyc, Bup cOoky; 14—15 — B. pusillus: 14 — spearyc, Bua cBepxy, 15 — saearyc, Bua c6oky. MaciurabHas Anteiika 100 (m AAst BCceX pUCYHKOB, Kpome 8—9.

Bibloplectus (Bibloplectus) spinosus Raftray, 1914
(Figs 1-4, 8)

Material. 17, Russia, Saratov Region, Novye Burasy Distr., Burasy
settlement, Mokhovoe mire, 52°10'57.2"N / 46°09'50.8"E, in Sphagnum sp.,
eclector, 12.09.2020 (A.S. Sazhnev); 1, Russia, Saratov Region, Balashov
Distr., 1.5 km N of Balashov, 51°34'19.5"N / 43°08'53.9"E, floodplain forest,
14.07.2023 (A.N. Volodchenko).

Notes. The most complete treatment of the genus
Bibloplectus within the Palaearctic Region is the paper of
Besuchet [1955]. Since the exact determination of species
of the genus is possible mainly based on aedeagi, below we
present the images of the aedeagi (express key) of all five
species known for Russia (Figs 2—15).

The species B. spinosus differs from all other species
recorded in Russia by the shape of the aedeagus. From two of
them, B. ambiguus and B. perroti, which belong to the same
ambiguus-group, it differs mainly in the shape of the left

lateral (Figs 4, 7) and ventral processes of the aedeagus, and
the structure of the median lobe. In females of B. spinosus,
the pygidium is triangular, extended into a sharp long tooth
at the end (Fig. 8), whereas in females of B. ambiguus (the
most common species in European Russia), the pygidium is
trapezoidal, with a slightly rounded apical margin, forming
an angle in the middle, or with a small tooth (Fig. 9).
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IlepBas Haxopka Eurylophella karelica Tiensuu, 1935
(Ephemeroptera: Ephemerellidae)
Ha CeBepPO-BOCTOKe eBpomnenckon yactu Poccuu

© O.A. Aockyrosal, T.J1. Kouyposa?, B.J1. ITonomapesn', A.M. lllappun’

"MucruryT 6uosoruu KoMy HayuyHOro LieHTpa YpaAbCKOro oTpeAeHus Poccuiickoit akapeMuy Hayk, yA. KommyHucTuyeckas, 28, ChIKTBIBKap,
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Pestome. Avumuku eBpormeiickoro Bupa Eurylophella karelica Tiensuu, 1935, 0AHOro u3 3alapHONAAEAPKTUYECKUX
npeacraBureaeit popa Eurylophella Tiensuu, 1935, BrepBble oOHapykeHbl Ha tfore Pecriybauku Komu Ha Teppuropun
HalMoHaAbHOro mapka «Koitropoackuii» 1 B ceBepHoit yactu Kuposckoit o6aactu (Poccust). AudMHKY BCTpeyeHsl B pobax
3006€HTOCa 1 Ha 3aTOIIAEHHOI ADEBECHOI PACTUTEABHOCTY B IIPUOPEXHOI YacTu pek. Takum 06pasoM, apea BUAAQ OKa3aACs
CYILIECTBEHHO 1LUNpPe, YeM CYUTAAOCH DaHee. BriepBble AASL AQHHOTO BMAQ BBIIIOAHEH F€HETMYECKUIT QHAAU3 1 IOCTPOEHO
brrOreHeTYECKOE AEPEBO AASI GAM3KIX TAKCOHOB.

Karoueswvie crosa: Eurylophella karelica, AvdMHKY, reHeTUYeCKMII aHAAU3, PACIPOCTPaHEHME, CeBepO-BOCTOK EBporsl,
Poccus.

The first record of Eurylophella karelica Tiensuu, 1915 (Ephemeroptera: Ephemerellidae)
in the north-east of the European part of Russia

© O.A. Loskutova!, T.I. Kochurova?, V.I. Ponomarev!, D.M. Shadrin'
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2State Nature Reserve “Nurgush’, Lenin str., 129a, Kirov 610002 Russia. E-mail: kochurovati@mail.ru

Abstract. Larvae of the European species Eurylophella karelica Tiensuu, 1935, one of the Western Palaearctic representatives
of the genus Eurylophella Tiensuu, 1935, were first discovered in the south of the Komi Republic on the territory of the
Koygorodskiy National Park and in the northern part of Kirov Region (north-east of the European part of Russia). Larvae were
found in samples of zoobenthos and on flooded woody vegetation in the coastal parts of rivers. Thus, the range of the species
is much wider than previously known. For the first time, a genetic analysis was performed for this species, and a phylogenetic
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tree for closely related taxa was constructed.

Key words: Eurylophella karelica, larvae, genetic analysis, distribution, European northeast, Russia.

Beepenue

Torapktuueckuit pop Eurylophella Tiensuu, 1935
BKAIOYaeT 19 BMAOB, 0OAbLIasi 4YacTh U3 KOTOPBIX
HaceasleT HeapkTuky, M TOABKO TpU M3 HUX pac-
MPOCTPaHEHbl B  3alAAHOIAAEAPKTUYECKOM  PEruo-
He [Martynov, 2020]: E. iberica Keffermiiller and Da
Terra, 1978 (IlupeHerickuit 1oayoctpoB), E. karelica
Tiensuu, 1935 (Poccusi) u E. kormeyevi Martynov,
Palatov et Godunko, 2015 (Ipysus) [Ozolin et
al, 2017]. EAMHCTBeHHBI BuUpA, oburtamomuit B Poc-
cun, E. karelica, 1no panupim  Global Biodiversity
Information Facility (GBIF) [Finnish Biodiversity...,
https://www.gbif.org/occurrence/3451352671], 6biA 006-
HapyxeH B Kapeamnm B 1931 ropy u ommcaH cmycTs
4 ropa. boaee mo3pAHUX HaXOAOK B Poccum A0 HacTo-
sIIlero BpeMeHM cAeAaHo He Obiao. Kasaayckac [1959]
omucaa HaxoxaeHue E. karelica (mop HbIHE CUHOHUMMY-
HbiM HasBauueMm E.lithuanica Kazlauskas, 1959) B Aurt-
Be. ITospHee COO6OIAAOCh O HOBBIX HAXOAKAX AAHHOTO
Bupa B EBpome: B Benrpum m CaoBenun B 1997 roay,
B IToabme B 1976, 1995, 1997 ropax [Kovéacs, Ambrus,

Hayunas crarps / Research Article
DOL: https://doi.org/10.5281/zenodo.13933767

1999], B AutBe m Sctonunm B 2011 ropy [Ozolins et
al, 2017]. B 2018 ropy E. karelica GbiA oOHapy>xeH Ha
Vkpanne [Martynov, 2020]. B 6aze panupix GBIF nme-
ercs uHbopMauMs AuIIb O Haxoxaeuuu E. karelica,
kpome Poccum, B IToabuie (panHble 1959r0p0) [Natural
History..., https://www.gbif.org/occurrence/3477098399]
u B Dcronun (paHHbie 2017ropa) [Estonian Naturalists’
Society, https://www.gbif.org/occurrence/3004320977].

B 2021-2023 ropax Hamu ObIAM COOPaHBI AMYMHKUA
Eurylophella karelica Ha ceBepo-BOCTOKe €BpOIEIICKON
vyactyu Poccuy, Ha 3HAYUTEABHOM YAQAEHUY OT U3BECTHOTO
apeaaa. VaeHTUPUKALMS BUAOB IO AUMMHKAM OOBIYHO 3a-
TPYAHEHa M 4aCTO HEBO3MOXKHA 1o umaro [McDunnough,
1931; Allen, Edmunds, 1963]. 9Ta TpyAHOCTb BO3HMKAeT
U3-3a COYeTaHMs ABYX (PaKTOPOB: HE3HAYMTEABHBIX MOP-
(HOAOIMYECKUX Pa3AMYMIT MEKAY BUAAMM U CYLIECTBOBa-
HIsI OOABLIOrO KOAMYECTBA BHYTPUBMAOBBIX BapuaLjyil.
[TosTOMY >KEAaTEAbHO IPOBEAEHME [EHETHYECKOro aHa-
AM3a AAsL MAeHTHUKaLMU BUAOB. B craTbe mpuBepeHsbI
HOBBIE AQHHBIE 110 PACIPOCTPAHEHUIO BUAQ Ha BOCTOYHbIX
rpannuax apeaaa. KoppekTHOCTb OnpeAeAeHst BUAA TIOA-
TBEP)KAEHA TeHEeTUYECKUM QaHAAU3OM.
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Puc. 1. Kaprocxema HaupoHaAbHOro mnapka «Koiropoackmit» 1 conmpepeAbHbIX Tepputopuit. YepHbiMU Kpyramy 06GO3HAUEHBI MeCTa HAXOAOK

Eurylophella karelica.

Fig. 1. Map of the Koygorodskiy National Park and adjacent territories. Black circles indicate where Eurylophella karelica was found.

MarepuaA u METOABI

Marepuaa. Poccus. Pecrybamka Komm: 9 AmumHOK, p. Moitel,
59°46'48"N / 50°15'36"E, 26.07.2021 (B.V. IToHomapes); KupoBckasi 06A.:
2 anmumHkM, p. Dépoposka, 59°42'92"N / 50°06'58"E, 6.06.2022 (T.J. Ko-
4yypoBa); 5 AMuMHOK, p. Dépoporka, 59°44'49"N / 50°06'64"E, 17.08.2023
(T./. Kouypoga).

AVYMHKM MAAALIMX BO3PACTOB XPaHATCA Ha KadeApe SHTOMOAO-
run CaskT-Tletepbyprckoro rocypapcrBenHoro yhmsepcurera (CaHkT-
ITetep6ypr, Poccust), AMMMHKM CTAapIIMX BO3pacToB — B VIHCTUTYTe 61OAO-
ruu Komu Hayunoro 1entpa YpO PAH (CrhixTeiBKap, Poccusi) 1 B rocyaap-
CTBEHHOM NPUPOAHOM 3anoBeaHyke «Hyprym» (Kupos, Pocensi).

MccaepoBaHMs TpOBeAEHBI HAMM Ha TeppuTtopun Pec-
ny6Aauxy Komu (HaronaapHsli1 mapk «Korropoackumit») u
B rpannyaiei ¢ Heit Kuposckoit obaactu (puc. 1).

HanmonaapHbi napk «Koiropoackui» — oAMH 13 ca-
MBIX MOAOABIX B Poccun, ocHoBax B 2019 roay. OH pacrio-
AOYKEeH Ha BOAOpasAeAe KpymHemx pek EBporer — Boarn
(6accenn Kacnmitckoro mopst) u CeepHont ABunbl (6ac-
ceitH Beaoro mopsi).

boablrast yacTb TepPUTOPUM HAIMOHAABHOTO TTapKa
«Korropoackuii» siBasiercst Bopocbopamu pex Dépopos-
Ka (puc. 2), Merrer (puc. 3), Cypan u AeTka, KOTOpbIE OT-
HocATcs K Oacceitny Boarn. Pexa DépopoBka mpoTekaer
raaBHbIM 00pasom B Haropckom paitone Kuposckoit o6Aa-
cTit (HEOOABIION YIaCTOK BEPXHETO TEUEHMS HAXOAUTCS B
ITpuaysckoMm paitone Komn), sSIBASI€TCS KPYIHENIIM IPU-
TokoM peku Kobper. Aauna pexu OEAOPOBKM COCTABASI-
er 139 xM. ITouty Bce TeueHre peKky MPOXOAUT IO A€CHBIM
MaccuBaM. PycAo KpaliHe M3BMAMCTOe, IIMPMHA PEKU B
yctbe — 30 M. Peka Mbitel; (KpyIHENMLIIMI IPUTOK PeKu
DEAOPOBKM) AAMHOM 74 KM, 113 KOTOPBIX 25 KM BepXHEro
TeYeHUs PACIIOAOXKEHBI Ha TePPUTOPUM HALMIOHAABHOTO
rapKa B €ro BOCTOYHOI 4acTU. B BepXoBbsAX peka mmeer
PaBHMHHBIN XapaKTep, MpuHy 12—14 M, pycAo KpailHe 13-
BUAMCTOE.

ITpu orbope npob GeHTOCA C TBEPABIX TPYHTOB MC-
[IOAB30BAAM TUMAPOOMOAOIMYECKUIT CKPeOOK C AAMHON
Ae3BuA 30 CM M MEIIKOM M3 MEAbHMYHOIO Tasa C sye-
ei1 158 MxM. ITpOMBIBKY ITPO6 MPOU3BOAMAY Yepes Karpo-

HOBOE cUTO C s4eeit 158 Mkm. Bce ruapobuoaormyeckue
po6b! PpuxcupoBaan 4%-M BOAHBIM PacTBOpPOM (HOpMaAb-
aerrpa. O6paboTKy TpPoO MPOBOAVAU B KaMepPaAbHBIX
YCAOBMSIX CTAHAAPTHBIMU MeToAaMu [MeTopuka..., 1975].
OAHOBpeMeHHO C 0TOOpOM Mpob 3000eHTOCA NMPOU3BO-
AVIAYL OTOOP TIPOO BOABI AASI TMAPOXMMUYECKOTO QHAAN3A,
U3MEPSAU TAYOVHY PeKM, TeMIIePaTypy BOAbL, OTMEYaAU
xapakrtep rpyHTa. AudnHoK u3 pexu DEA0poBKM cobmpan
BPYUHYIO CO CTBOAOB U BETOK 3aTOHYBILVX A€PEBbEB OAM3
Gepera 1 B 3apOCASIX BOAHBIX pacTeHuit. KoanyecTBeHHbIi
aHaAM3 XMMMYECKOTO COCTaBa BOABI peKU MBITel BBITOA-
HeH B 9KOaHAAUTUYeCKOI1 AabopaTopun VHcTuTyTa 610oA0-
run Komu HayuHoro neHTpa Ypaabckoro otaeaenus PAH
(aTTecrar akkpepuTayuu N2 POCC RU.0001.511257 o ar-
TECTOBAHHBIM METOAMKAM M3MEPEHUIT).

AAsl TEHETUYECKOTO aHaAM3a OUOAOTUYECKUIT MaTe-
puaa ¢ukcupoBaau B ouuieHHOM 96%-M sTaHOAe. BbI-
Aeaenne renomHoit AHK u3 Tpex 06pasiioB opAeHOK Mpo-
BOAMAM C TNOMOILbI0 MOHOOOMeHHOI cMoAbl Chelex-100
(Sigma-Aldrich, CIIIA). O6pasel; nomemaan B pacTBop,
copepxammit 15 Mxa 10%-ro Chelex-100 u mpotenHa-
3p1 K («Cunroa», Poccust), mocae yero MHKyOMpOBaAK B
TBEpPAOTEABHOM TepMocTaTe Ipu Temmneparype +55 °C B
TeyeHue 30 MUHYT NPU NEPUOAMYECKOM MepeMeIlBAaHUA.
Aaaee B TeyeHue 10 MUHYT MHKYOMPOBAAM IIPY TeMITEpa-
Type +99 °C. Boipeaennyio AHK xpaHuan npu remmnepary-
pe -20 °C.

B kauecTBe MOAEKYASPHOTO MapKepa MCIIOAb30Ba-
An ¢parment rena COL Aas amnaudukanuy pparmeHnra
COI ncrnoab3oBaAl CTAaHAQPTHBIE ITPAIMEPBI AASL KMBOT-
Hbeix HCO2198 (5-TAAACTTCAGGGTGACCAAAAAAT
CA-3) n LCO1490 (5-GGTCAACAAATCATAAAGATA
TTGG-3’) [Folmer et al., 1994]. AMnandukaumio Gpparmen-
Ta IPOBOAMAM B DEAKLMOHHON cMecu o0beMoM 50 MKa,
copepkameint 10 mxa ScreenMix («EBporen», Poccus),
10 mxa xaxporo mpaitmepa (0.3 MmxM) («EBporen», Poc-
cus), 18.0 mxa ddH20 («ITandxo», Poccus) u 2.0 MKA
reHomHot AHK (1-100 Hr). AMnanduKaimo mpoBOAUAU



IMepBas Haxoaka Eurylophella karelica Tiensuu, 1935 187

B TepmolmkAaepe T-100 (Bio-Rad, CIIIA) mo caeayroleit
cxeme: mpepBapureAbHasi aAeHarypauust +95 °C (5 muH);
CAeAyIolLMe ISATh LMKAOB: pAeHarypauus +90 °C (30 c), ot-
xxur +45 °C (60 ¢), saonrauus +72 °C (90 c); satem 27 uu-
KAOB: pAeHatypauus +90 °C (30 ¢), omxur +55 °C (45 ¢),
saonrauust +72 °C (60 ¢) u ¢punaabHast saourauus +72 °C
(2 muH). TTpoAyKTBI peakumy aMnAuQUKALMYA PasrOHIAU
arekTpodopesom B 1.3%-M araposHom reae ¢ 1x Tpuc-
alleTaTHBIM OypepHBIM PACTBOPOM C OPOMUCTBIM STUAMEM
M BU3YaAM3MPOBAAM TpPM TMOMOINM TPAHCUAAIOMUHATO-
pa UVT-1 («Bbroxkom», Poccust). AAst O4MCTKU TOAYYEHHO-
ro TILIP-npoaykTa mcrnoab3oBasu Habop ColGen («Cun-
ToA», Poccus). Konyenrpaunio AHK- u ITLIP-ipoAyKTOB
usMepsiau Ha payopumerpe Qubit 3 (Invitrogen, CIIIA).
CekBeHMpOBaHIE€ NMPOBOAMAM Ha 0ase LieHTpa KOAAEK-
TUBHOIO MMOAb30BaHus «MoOAeKyAsipHasi 6uororusi» VH-
ctutyta 6moaormu Komy HaydyHOro 1ieHTpa YpPaAbCKOTroO
otpeaennss PAH na npubope HAHO®DOP 05 («CuHTOA»,
Poccust) ¢ ucrmoabsoBaHueM Habopa peareHToB BigDye
Terminator v. 3.1 (Invitrogen, CIIIA). Bce moAyyeHHbIe 110-
CAEAOBaTEABHOCTU OBIAM AEMIOHUPOBAHBI B 6a3y AaHHbBIX
Genbank (NCBI): PP587257, PP587258 u PP587259.

BolpaBHMBaHUE HYKAEOTUAHBIX ITOCAEAOBATEABHO-
CTell U MOCTpoeHue (PUAOreHeTUYECKOro AepeBa IPOBO-
avau ¢ npumeneHnem aaropurma ClustalW B mporpam-
me Mega X [Thompson et al., 1994; Kumar et al., 2018].
@QuaoreHeTHYECKOE AEPEBO OBIAO IIOCTPOEHO B IPO-
rpamMme Mega X METOAOM MaKCHMMAABHOTO IPAaBAOIIOAO-
6us (maximum likelihood) ¢ mcrmoabpsoBaneM MopeAun
Axykca — Kanrtopa. Bbibop MopeAn ObIA OIpepeseH U3
TOro, YTO TIeHeTUYeCKue AUCTaHLuU cocTaBuAu Ao 0.3
(max = 0.22), a cOOTHOILIEHME TPAH3ULIMIT U TPAHCBEPCUIT
Mmenblre 2 (R = 1.4) [Aykamos, 2009]. Hape)XHOCTb MOAY-
YEHHOJ TONOAOTMYU OblAd MOATBEP)KAEHA pacueToM OyT-
CTpeN-NOAAEP)KeK y3A0B BeTBAeHus: (1000 moBTOpeHMIT).
TeHeTuyeCKIe AMCTAHLIMYU OBIAM PACCYMTAHBI B IIPOrpaMme
MEGAX c ucrnoab3oBaHreM IapaMeTpoOB MO YMOAYAHMUIO
(p-distance). B xauecTBe KOPHEBOI1 IPYIIIbI OBIAM B3STHI
BrABI TpnObI Atenellini u Timpanogini.

Pe3yabTaThl

B npobax 3006eHTOCa 13 pexu Mbitery (puc. 3) Brep-
Bble ObIAM OOHApY)XeHbI 9 AMUMHOK MAAALIMX BO3PACTOB
Eurylophella karelica. Avavnxu E. karelica obutaan xax B
nprOpexbe, TaK ¥ B MEAMAAM DEKM Ha 3aMIAEHHOM KaMe-
HIUCTOM IpYHTe Ha rAyomHe 0.3—1.3 M IpM CKOpPOCTU Te-
yeHust 0.4 m/c. Temneparypa BOABI COCTaBASIAQ B MOMEHT
orbopa npo6 13.2 °C.

IMAPOXMMMYECKIE TIOKA3aTEAN BOABI B MecTax obu-
TaHMsI AMYMHOK TNIpUBeAeHbI B Tabauue 1. ITpeobaaparor
TMAPOKapOOHATHBIE BOABI TPYIIIBI KaAbLMSI C MMUHepa-
Ausauuenn 250 wmr/pm®. Haumboabluass MuHepaAmusarnys
(A0 300 mMr/Am®) AoOCTUraeTCst B IE€PUOA HAUBBICIIEN AOAU
MOA3€MHOTO IUTAHNS PEK — B 3MIMHIOI0 MEXeHb. B AeTHI00
MexkeHb oHa cocTaBAasieT 100—150 mr/am®.

Mopdoaoruyeckue MpU3HAKA AUYMHOK COOTBET-
CTBYIOT OMMCaHMIO popa Eurylophella, npusepseHHOMY
B omnpepeantese Karore [1997]. OCHOBHBIM AUArHOCTU-
YeCKUM ITIPUBHAKOM DPOAQ SIBASIETCS Pas3BUTHE TePraAuil

3

Puc. 2-3. Mecra oburanus Eurylophella karelica B Pecrybanke
Komn.

2 — pexa Oép0poBKa; 3 — peka MbiTell

Figs 2—-3. Habitats of Eurylophella karelica in the Komi Republic,
Russia.

2 — Fedorovka River; 3 — Mytets River.
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Tabauua 1. Tuapoxmmmyeckue rmokasareAr BOABI B peke Mpirel B
HalMOHAABHOM MapKe «Koiropopckuin».

Table 1. Hydrochemical characteristics of water in the Mytets River in
the Koygorodskiy National Park.

TTokasareab 3HauyeHMe

Parameter Value
pH 76£02
DAEKTPONPOBOAHOCTD, MKCM/CM
Electrical conductivity, uS/cm 233.6 £12
BsBelueHHble BelecTBa, Mr/Am®
Suspended solids, mg/dm? 39+07
BITK,, MrO,/am3

5 2
BOD, mgO, /dm’ 0.67 £ 0.9
XIIK, mrO/am?
COD mgO/dm? 10.6 £ 2.1
LIBeTHOCTB, °
Chromaticity, ° 469
TAaBHbIE MOHBI (MI/AM®)
Main ions (mg/dm?)
Xaopuppr, CI°
Chlorides, CI° <0.5
Cyabdartsl, SO,”
Sulfates, SOf’ 6.6£0.9
Kaabumit, Ca**
Calcium, Ca** 47+8
Harpuit, Na*
Sodium, Na* 1.64 +0.26
Kaawuit, K*
Potassium, K* 9.5+ 14
I'mapokap6onarsl, HCO,
Hydrocarbonates, HCO," 23328
Buorennsie Bemectsa (Mr/am®)
Nutrients (mg/dm?)

PO,” 0.091 + 0.014
s/ Pal 0.036 + 0.015
N-NO,” 0.039 £ 0.013
N—NHJ 0.0122 + 0.0028
No6u\~ / Ntotal <0.5
Feo / Fepa 0.036 + 0.015

TOABKO Ha 4—7 cerMeHTax OPIOIIKa; TepraAnu 1-ro cermeH-
Ta B BMAE NAAOUYKOBUAHOTO ABYYAEHMKOBOTO PYAMMEHTA.
5-7-i1 cerMeHTBbI OpIOLIKA YKOPOYEHBI, TaK YTO TePraAnuyu
4-TO CerMeHTa MOYTY MOAHOCTBIO CKPBIBAIOT OCTAAbHBIE 1
CAyKar >kabepHbiMU Kpblikamu (puc. 4). OCHOBHbIe AMar-
HOCTUYECKVe NPU3HAKY BUAA: TEPIUTBI OPIOLIKA C IMAPHBI-

Puc. 4. Anunuka Eurylophella karelica, obuwit Bup,.
Fig. 4. Larva of Eurylophella karelica, general view.

My mmnamu Ha I-X cermeHTax: AAMHHBIMU U YMEPEHHO
3aocTpeHHbIMM Ha [-III Teprurax, AAMHHBIMU U OCTPBIMU
Ha IV-VII, kopoTkumu u eaBa sameTHoiMu Ha VIII-X Tep-
IUTaX; 3-i1 CerMEHT IyOHOTO YAEHMKA IIMPOKMUI, KOHM-
YeCKMil ¥ TYIIOI; KOrotok ¢ 9-11 sybOuamu; AAMHA TeAa
AnuvHKM 12—14 mMm [Allen, Edmunds, 1963; Karore, 1997;
Bauernfeind, Soldan, 2012; Martynov et al., 2015].

AVMMHKY CTapmuX Bo3pacToB U3 peku OEAOPOBKU B
HayaAe MIOHs uMeAu MeHblve pasmeps! (11.5 u 12.5 mm),
4yeM yKasaHo aAst Benrpuu u Caosennu [Kovacs, Ambrus,
1999], rae cpepAHuMIl pasmep AUYMHOK CaMOK OCTaB-
AsA 14.83 My, camuos — 13.15 MM. B cepeauHe aBrycra
pasmep AM4YMHOK u3 peku DEAOPOBKM Koaebaacs oT 7
A0 11 MM (B cpepHeM 8.5 MMm).

Tpu ceKBeHMPOBaHBIX 5K3€MIIASIPA TOAEHOK U3 Ha-
IIEr0 Mareprara MAEHTUPULMPOBAAU 1O MOPGOAOTHU-
yecKMM TpusHakaM Kak Eurylophella karelica. K coxa-
A€HUIO, B 0a3ax AQHHBIX HET IOCAEAOBAaTEABHOCTEN reHa
COI mTAHK, mpucBoennsix E. karelica (BOLD Systems,
https://www.boldsystems.org; National Center..., https://
www.ncbi.nlm.nih.gov/nucleotide). Ha ocHoBanuu rene-
TUYECKOTO aHaAM3a OBIAO MMOCTPOEHO (UAOTeHETHIEeCKOe
Aepeso (puc. 5).

O06cyxpeHne

Xapakrepucruka MeCTOOOUTaHMIL. AVYMHKA
Eurylophella karelica B Benrpun Obiax OOHapy>KeHbI Ha
PaBHMHHO MAM CAQ00 XOAMUCTOI MECTHOCTY Ha BBICOTE
oKoA0 160—220 m H.y.M. [Kovdcs, Ambrus, 1999]. BeicoTst
TEPPUTOPUM HALMOHAABHOTO napka «Koiropopckuit» He-
3HauMTEAbHO BappupyroT oT 200 po 220 m. ITo anTepaTyp-
HBIM CBEAEHMSM, AMYMHKM BCTPEYAAUCH HA y4acTKaX peK
U pyubeB C MeAAeHHbIM TedeHueM [Kasaayckac, 1959] u
aake B o3epax [Keffermiiller, 1960; Ozolins et al., 2017].
ITo pApyrum mcTouHukam [Martynov, 2020], AnumrHKY 061-
TAAU B PeKe C HEBBICOKOI CKOPOCTbIo TeueHus (A0 0.3 m/c),
HO TaK)Ke BCTPEYAAMCH M B MECTAX C CMABHBIM TE€YEHUEM
(a0 1 M/c) Ha KaMEHMCTBIX, IECYAHBIX A MAVCTBIX TPYH-
Tax, a TAKKe CPEAV MEPTBOI BOAHOM pacTUTeAbHOCTH. ITo
Apyrum pannbeiM [Kovécs, Ambrus, 1999], anunzku obura-
0T B peKax Ha PacCLIMPEHHBIX Y4aCTKaX C MEAAEHHDBIM Te-
YeHMeM, a TAKOKe Ha OTKPBITHIX y4aCcTKaX ObICTPOTEKYIIMX
PYubeB C IPaBUITHBIM AHOM U PEAKO B MeCTaX, 3aT€HEHHbBIX
AecoM. boAblas 4acTh AMYMHOK Oblra coOpaHa HaMu ¢
HaBMCAOIMX M YACTUYHO 3aTONAEHHBIX KOPHEN, BeTBeil
Aunb6o crebdaeit Cyperaceae n Gramineae (puc. 2, 3). Auuns-
K/ MAQALIMX BO3PAaCTOB OOHApY)KeHbI HAMM B IIpobax beH-
TOCA, OTOOPAHHBIX HA MEAAEHHO TEKYLIEM y4aCTKe PeKH,
CTapIIMX BO3PACTOB — HA ITOIPY)KEHHOIL B BOAY APEBECHOI
PacTUTEABHOCTH.

JKusHeHHbi1 KA Eurylophella karelica vizyyeH Hepo-
CTaTOYHO, HEKOTOPYIO MH(OPMALIMIO O HEM MOXKHO IOAY-
ynThb 13 pabor Kosaua 1 Am6pyca [Kovacs, Ambrus, 1999]
n Osoaunbuia ¢ coaBropamu [Ozolin$ et al., 2017]. TTo
STUM AQHHBIM, B MapTe BCTPEYAAUCH KaK AMYMHKU MAAA-
IINX, TaK ¥ O0Aee TI03AHMX BO3PACTOB, B anipeae OOAbIIas
4YacTb AMYMHOK YKe OblAa ITOCAEAHETO BO3pacTa; B Mae
BCTPEYaANCh IPEMMYIECTBEHHO CyOMMaro, CAeAOBa-
TEABHO, BBIAET IIPOMCXOAVA B 3TOM Mecslie. B noae 6p1an
00OHapY>KeHbI AMYMHKM TIEPBOTO BO3PACTa, a C aBrycra Io
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ﬂ: Eurylophella doris HM399188
Eurylophella doris JQ662654

Eurylophella doris GU713792
Eurylophella poconoensis JQ663062
Eurylophella temporalis KI675374
Eurylophella temporalis JQ662207
100 ?: Eurylophella temporalis HM399200
Eurylophella funeralis HM399172
Eurylophella funeralis HQ958658
190 7: Eurylophella funeralis JQ662785
Dentatella coxalis JQ661599
— Eurylophella enoensis HM399218
100 —— Eurylophella enoensis HM399217
100 *Eurylophella karelica PP587258
*Eurylophella karelica PP587259
—— *Eurylophella karelica PP587257
100 I: Eurylophella macdunnoughi HM399208
Eurylophella macdunnoughi AY 326841
_I: Eurylophella verisimilis HM399201
100 Eurylophella verisimilis JQ662439
56 100 — Eurylophella bicoloroides JQ662630
(S Eurylophella bicoloroides HM399211
55 Eurylophella minimella JQ663325
Eurylophella bicolor JQ662143
Eurylophella bicolor JN297910
100 W: Eurylophella bicolor HM399196
100 —— Eurylophella aestiva JN297905
L Eurylophella aestiva HM399173
Eurylophella prudentalis HM399191

100 Eurylophella prudentalis AY165736
?: Eurylophella prudentalis JQ662770

i’: Attenella margarita JQ662752
Attenella margarita MG375717

_I: Attenella attenuata JQ662776
100 Attenella attenuata JQ663326
87 100 Dannella simplex GU115320
— 1 Dannella simplex GU115317
99 — Dannella lita JQ662510
Dannella lita GU115314
100 W‘I Dannella provonshai JQ662621
Puc. 5. ®uaoreHernyeckoe A€peBO, OCHOBAaHHOE€ Ha aHaAM3se HOCAEAOBaTeAbHOCTeﬁ COI MTAHK. AEPEBO TIOCTPOEHO METOAOM MAaKCHMAaABHOI'O
MPaBAOIOAOOMST; B y3AaX [OKa3aHbI 3HAYEHUSI IOAAEP>KKM HAYAABHOI1 3arpy3Ku >70; * — AMMMHKY, COOpAHHBIE aBTOPAMIL.

Fig. 5. Phylogenetic tree based on analysis of mtDNA COI sequences. The tree was constructed using the maximum likelihood method; nodes show
bootstrap support values >70; * — larvae collected by the authors.
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OKTSIOpb — AMYUHKYU OOAee CTapuiMX BO3PacTOB. YKasaHa
[Kovécs, Ambrus, 1999] npoAOAXKUTEABHOCTD KU3HU CY0-
nmaro (1.25-1.5 cyrok) u umaro (3-5 pHeit). B AarBuu u
DCTOHUM AMYMHKY BCTPEYEHbl BECHOIT (alpeAb — Mail) U
oceHbio (ceHTI0pb — HOs16pb) [Ozolins et al., 2017]. ITpea-
MMOAAraeTCsl, YTO TPOAOAKUTEABHOCTD KU3HEHHOTO LUKAR

cocTaBAsieT 0oAuH roa. B 3anapnoit EBpomne (57-59°N) Au-
YMHKM OBIAY OOHAPY>KEHbI B KOHLIE A€Ta, OCEHbIO 11 BECHO
U/ He BCTPEYaAlUCb B CEPEAVHE AeTa [KaSAayCKac, 1959;
Keffermiiller, 1960; Sowa, 1961; Kovacs, Ambrus, 1999;
Kovécs et al., 2008]. Ha ceBepo-BocToke EBpornbl mpubAu-
3UTEABHO Ha TOU e mupore (59°N) Mbl HALIAU AUYUHOK
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CTapllero Bo3pacTa B HaYaA€ MIOHS, @ AUYMHOK MAQAILIEro
BO3pacTa — B KOHILIE UIOASL. BO3MOXHO, OOHApYKUTb AM-
YMHOK TIEPBBIX BO3PACTOB B A€THEE BpeMs HaM YAAAOCH
BCAEACTBUE UICIIOAB30BAHUSI AOBOABHO MEAKOTO MEABHUY-
Horo rasa (158 mxm). B anpeae 2023 ropa npu TijareAbHOM
obcaepOBaHUM B peKe MbITel] AMMMHKY He HailAeHbL. Mbl
CUMTAEM, YTO B CYPOBBIX YCAOBUSIX CEBEpa POCT AMYM-
HOK 00Aee MEAAEHHBII, OHM PAaCTyT BO BTOPOIl IOAOBUHE
A€Ta ¥ 3UMYIOT. POCT IPOAOAIKAETCSI, IPEAITOAOXKUTEABHO,
B 3MIMHUI IIEPUOA U BECHOII, BBIAET NPOUCXOAUT, CKOpee
BCErO, B MIOHE. DTO MOATBEP)KAQET YHUBOABTVHHBIN JKU3-
HeHHbIl UUKA E. karelica.

Kak yxaspiBaeT psip nccaepoBateaeit [Ozolins et al.,
2017], BMA MMeeT HUBKYI0 YMCAEHHOCTb Y BCTpevaeT-
Csl CIIOPAAMYEeCKM, UTO MOKA3aAM M HAlM MCCAEAOBAHMSA.
Haxopka BMAQ Ha €BPOIIEICKOM CEBEPO-BOCTOKE IIPEA-
noaaraet, 4to E. karelica pacrnpocTpaHeH B PaBHMHHBIX
BOAOTOKAX rOpasA0 IIMpe, YeM CYMTAAOCh paHee. B Ha-
CTOslllee BpPEMSI BUA JMMeeT AM3BIOHKTMBHOE pacIipo-
CTpaHeHue, BCTPEYAeTCs Ha OXPAHIEMBIX TEePPUTOPUSIX
[Kovécs, Ambrus, 1999]. Heo6xoaAuMbI O0A€e TIaTeAbHbIE
MICCAEAOBAHMSA 1 OOAee TIOAHBI OXBAT €BPOIIENICKOI 4acTh
Poccum.

B ¢uaorenernyecknit aHaAu3 HaMu ObIAY BKAIOYEHBI
npeactaBuTear popaoB Eurylophella w Dentatella Allen,
1980 Tpu6sr Eurylophellini, popa Atenella Edmunds, 1971
Tpubs! Atenellini u poaa Dannella Edmunds, 1959 Tpu0s!
Timpanogini, orpepeAeHHbIe AO BUAA B 6a3e reHeTN4ecKux
aaHHbIX Genbank. KoAnyecTBo moAMMOPQHBIX CailTOB Ha
001yI0 AAVHY BbIpaBHUBaHMs 607 1.0. Y Bcex 00pasioB,
B3SATBIX AASL @HAAUM33, U Y 00pasuoB us poaa Eurylophella
cocTaBuAO 39 1 36% COOTBeTCTBEHHO. HecMoTps Ha cToAb
BBICOKUI MHOAUMMOPGU3M, IpaKTUYecKu Bce oOpasisl,
B3SIThIE AASI QHAAM3a, CTPYIIIMPOBAAMCH MO Tpubam, po-
AQM U BMAAM, YTO XapaKTepU3YeT ITOCAEAOBATEABHOCTD
reHa COI kak xopolunit GprAOreHeTUYECKUil MapKep AAS
AQHHOV TPYIIIbI OpraHuaMoB (puc. 5). Auiup mpeacTas-

AEHHBII B €AMHCTBEHHBIM 5K3EMIIASIDE TOAHBI AASI BbI-
paBHuBaHus obpasey Dentatella coxalis McDunnough,
1926 (JQ661599) okasaAcst Ha MOCTPOEHHOM (uaore-
HETUYECKOM AepeBe BHYTpu poaa Eurylophella (puc. 5).
Eurylophella karelica BMmecTe ¢ ADyTMMU IIPEACTABUTEAS-
MU poaa, mocaepoBaTeabHOCTH COI MTAHK KOTOPBIX B35I-
TBI HAMM U3 6a3 IreHEeTUYECKNX AQHHBIX, BXOAUT B EAVHYIO
KAapy. O6pasupl E. karelica, kak 1 Apyrue o6pasibl, Crpyr-
MMPOBAAVCH HA MOAEKYASIPHO-(QUAOT€HETUIECKOM AEPeBe
COTAACHO BUAOBOJ ITPUHAAAEKHOCTH.

AHaAM3 reHeTUYeCKMX AMCTAHLUIT TI0Ka3aA, YTO MU-
HUMAaADBHBINl TIOPOT OTAMYMS MCCAEAYEMOIO HaMU BUAQ
E. karelica oT apyrux BUAOB BHYTpU poaa Eurylophella
coctaBuA 18.7%, a mMakcumaabHbi1 22.2% (TabA. 2). Ipu
9TOM AASL APYTUX BUAOB poaa Eurylophella panuble 3Have-
Hust ObIAM B MHTepBaAe ot 5.1 A0 20.3%, 4To yKa3bIBaeT Ha
BUAOBYIO CAMOCTOSITEABHOCTb ICCAEAYEMBIX HAMI 5K3€eM-
MASIPOB BHYTPM AQHHOTO poAa (Taba. 2).

Eurylophella karelica paccmarpuBaeTcsi Kak PeAUKT
nocaepHero AepHuxoBoro nepuopa [Keffermiiller, 1960;
Kovécs, Ambrus, 1999). VI3BecTHO, 4TO Ha TEPPUTOPUIO, B
HACTOsilllee BPEMs 3aHMMAeMYI0 HAlMOHAABHBIM I1aPKOM
«Koitropoacknit», Takxe CyljeCTBEHHOE BAUSHUE OKasa-
AV YETBEPTUYHBIE OAEAEHEHMS, B YaCTHOCTU MOCKOBCKOE
cpepHero mnaeiictoueHa. Eurylophella karelica cunrtaercs
OAHMM U3 HAXOASIIUXCSI ITOA YIPO30I1 UCYE3HOBEHMSI €B-
POIIENICKIX BUAOB TIOAEHOK BBUAY €I0 PEAKOCTH Y HEBBICO-
Koi1 yncaenHoctu [Kovacs, Ambrus, 1999].

baaropapHocTn

Beipaskaem 0OaaropapHocTh 1podeccopy Kadeapsr
sHTOMOAOrUM CaHKT-ITeTepOyprcKoro rocyAapCTBEHHOTO
yHuBepcurerta A.0.H. H.IO. Karore 3a momos B nupentudu-
KaLuy AMIMHOK MAaAX Bo3pacTtoB Eurylophella karelica
M ABYM QHOHVMMHBIM pelLieH3€HTaM 3a UX LieHHble 3aMeyva-
HUSL K PYKOTIMCH.

Tabanua 2. CXOACTBO HYKA€OTUAHBIX TocaepoBareabHocTel reHa COI MTAHK y ipeacraBureaeit popa Eurylophella (%).
Table. 2. Similarity of COI mtDNA nucleotide sequences of representatives of the genus Eurylophella (%).

1 2 3 4 5 6 7 8 9 10 11 12 13
1
2 18.2
3 17.2 15.4
4 18.7 19.0 18.6
5 17.1 17.5 19.8 15.2
6 16.0 18.7 15.5 16.4 17.2
7 15.9 16.6 16.5 17.9 18.4 17.2
8 17.5 13.7 16.5 19.4 18.0 16.5 16.8
9 20.2 19.2 19.4 5.1 15.5 16.3 20.1 19.1
10 14.5 16.8 16.3 16.6 17.2 16.1 15.5 17.4 18.0
11 19.0 20.3 19.8 7.3 16.9 14.2 18.5 20.2 08.9 16.4
12 18.6 16.9 16.6 18.5 16.8 18.2 10.3 16.1 18.9 15.3 18.4
13 20.8 21.1 19.6 21.3 20.8 18.7 19.7 21.9 22.2 18.8 21.4 19.4

IIpumeuannue / Note. 1 — E. aestiva (McDunnough, 1931) (JN297905, HM399173); 2 — E. bicolor (Clemens, 1913) (JN297910, JQ662143, HM399196);
3 — E. bicoloroides (McDunnough, 1938) ((JQ662630, HM399211); 4 — E. doris (Traver, 1834) (GU713792, HM399188, JQ662654); 5 — E. enoensis Funk,
1994 (HM399218,HM399217); 6 — E. funeralis (McDunnough, 1925) (HQ958658, HM399172, JQ662785); 7 — E. macdunnoughi Funk, 1994 (HM399208,
AY326841); 8 — E. minimella (McDunnough, 1931) (JQ663325); 9 — E. poconoensis Funk, 1994 (JQ663062); 10 — E. prudentalis (McDunnough, 1931)
(AY165736, HM399191, JQ662770); 11 — E. temporalis (McDunnough, 1924) (JQ662207, KJ675374, HM399200); 12 — E. verisimilis (McDunnough, 1930)

(HM399201, JQ662439); 13 — E. karelica (PP587257, PP587258, PP587259).
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Crossopalpus Bigot, 1857 (Diptera: Hybotidae) from Morocco:
description of four new species
with new data and some key highlights on ecology
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Abstract. Nine species of Crossopalpus Bigot, 1857 (Diptera: Hybotidae) have been found recently in Morocco. Four species
new for science are described: Crossopalpus flavipes Grootaert et Zouhair, sp. n., C. flavitibia Grootaert et Zouhair, sp. n.,
C. nigritelloides Grootaert et Zouhair, sp. n. and C. undulans Grootaert et Zouhair, sp. n. New data and extended diagnoses on
previously described species are provided for Crossopalpus aeneus (Walker, 1871), C. atlanticus (Raffone, 2015), C. dilutipes
(Strobl, 1906), C. nigritellus (Zetterstedt, 1842) and C. setiger (Loew, 1859). New species-groups of Crossopalpus are proposed
here for the first time. All species are figured based on specimens from Morocco to allow comparison with specimens from
Europe. Crossopalpus pilipes (Loew, 1859) expected but not yet recorded from Morocco is illustrated based on a specimen
from Romania. A key to the Moroccan species of Crossopalpus is also provided.

Key words: Diptera, Hybotidae, Crossopalpus, new species, Morocco, North Africa.

Crossopalpus Bigot, 1857 (Diptera: Hybotidae) us Mapokko:
omnucaHue YeThIpeX HOBbIX BUAOB
C HOBBIMM AQHHBIMU U HEKOTOPBIMU KAIYEBbIMI MOMEHTaMU 0 3KOAOI MU
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"KopoAeBckuit 6eAbIMIICKNIT MHCTUTYT eCTECTBEHHBIX HAYK, OTAeAeHMe (GpUAOreHNN, TAKCOHOMUM M SHTOMOAOIUM, YA. Borbe, 29, Bpiocceap
B1000 Beabrust. E-mail: pgrootaert@yahoo.co.uk
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Pestome. Aepsatb BupaoB poaa Crossopalpus Bigot, 1857 Obiau HepaBHO 0OHapy)keHbl B Mapokko. OnucaHO yeTbIpe HOBBIX
aast Hayku Bupa: Crossopalpus flavipes Grootaert et Zouhair, sp. n., C. flavitibia Grootaert et Zouhair, sp. n., C. nigritelloides
Grootaert et Zouhair, sp. n. u C. undulans Grootaert et Zouhair, sp. n. IIpuBeaeHbI HOBble AQHHbIE U PACIIMPEHHbIE AUATHO3bI
AAsL paHee omycaHHbIX BUAOB Crossopalpus aeneus (Walker, 1871), C. atlanticus (Raffone, 2015), C. dilutipes (Strobl, 1906),
C. nigritellus (Zetterstedt, 1842) u C. setiger (Loew, 1859). BriepBble IIpeAAOKEeHbI HOBbIE BUAOBBIE IPYIIIIBI AASI 9TOIO POAQ.
Aabl U300paXkeHNsI 9K3eMIIASIPOB 13 MapOKKO AAsT BO3MOXKHOCTH CpaBHeHust ¢ 0cobsimu u3 EBporsr. ITpuBeaeHo 1306paske-
Hue sKk3eMIasipa u3 Pymbiauu Crossopalpus pilipes (Loew, 1859) — 03x1a2eMOro, HO ellle He 3aperucTpyupoBaHHOrO B MapoKko

Caucasian Entomological Bulletin 2024

Bupa. [IpepcTaBAeHa onpepeArTeAbHas TAOANULIA AASI MAPOKKAHCKUX BUAOB Crossopalpus.

Karueswee carosa: Diptera, Hybotidae, Crossopalpus, HoBble Buabl, Mapokko, CeBepHast Appuxa.

Introduction

Within  the monophyletic tribe Drapetidini
(Tachydromiinae), Crossopalpus Bigot, 1857 forms a group
of small to medium-sized predacious flies (1.2—-2.5 mm), of
which some species are known to occupy purely terrestrial
habitats [Chvala, 1975], including agricultural fields and
greenhouses, where they probably act as bioregulators of
pests [Steinborn, Meyer, 1994; Rodriguez-Rodriguez et
al., 2005; Tran et al., 2006], while other species prefer to
inhabit edges of aquatic habitats including seashore areas
[Chvdla, 1975; Grootaert, Van de Velde, 2019]. In addition
to the fact that adults feed on other insects through their
predatory behaviour, some studies have proven that adults
of some species (C. aeneus (Walker, 1871) and C. humilis
(Frey, 1913)) also feed on the carcasses of certain
vertebrates, thus being of forensic interest [Ventura et

Research Article / Hayunas cTatbst
DOI: https://doi.org/10.5281/zenodo.13934019

al.,, 2012; Diaz-Martin, Salofia-Bordas, 2015; Al-Mekhlafi
et al., 2020]. Adults of Crossopalpus can be encountered
throughout the year, but fully active in winter, and even
under snow [Broen, Mohrig, 1965; Chvala, 1975]. The
larvae of Crossopalpus are certainly all predaceous like the
adults [Smith, 1989], and they should be sought out in cow
dung, fungi (C. nigritellus (Zetterstedt, 1842)) or in some
cocoons (C. curvipes (Meigen, 1822)) [Chvdla, 1975; Smith,
1989].

Crossopalpus is considered a species-poor genus
[Freitas-Silva, Ale-Rocha, 2019], currently numbering
90 species worldwide [Grootaert, Shamshev, 2014;
Grootaert, Van de Velde, 2019; Freitas-Silva, Ale-Rocha,
2019] distributed in all zoogeographical regions except
Antarctica [Sinclair, Cumming, 2017], and only 24 of them
are recorded from the Palaearctic realm [Freitas-Silva, Ale-
Rocha, 2019]. In North Africa, even if Crossopalpus has

ZooBank Article LSID: urn:lsid:zoobank.org:pub:59202EFE-C35E-4374-9AFC-852C0346C02A



194 P. Grootaert, L. Zouhair, K. Kettani

Fig. 1. Location of the studied sites in Moroccan territory.
Puc. 1. PacnioAroxeHne NCCAEAOBAHHBIX MECTOHAXOXXAEHWIT Ha TeppUTOpUM MapoKKo.

been recorded throughout the region (except in Mauritania)
[Chvila, Kovalev, 1989; Ventura et al., 2012], these records
remain very poor, as is the case for all genera of Hybotidae.
In Morocco, five species of Crossopalpus are known to
occur: C. aeneus was recorded by Shamshev et al. [2005]
from the High Atlas Mountains and also represents the
first country record for the genus, C. atlanticus (Raffone,
2015) described by Raffone [2015] from the Atlantic Plain,
and most recently Ebejer et al. [2019] added C. dilutipes
(Strobl, 1906) found in the Atlantic Plain and C. nigritellus
and C. setiger (Loew, 1859) found in the Rif Mountains.

The present study represents the first comprehensive
review of the genus Crossopalpus from North Africa.
We complete here the Moroccan Crossopalpus data, by
extending the range of the majority of species previously
recorded in the country, and describing four new species
for science, thus increasing the number of Moroccan
species of Hybotidae from 69 [Kettani et al., 2022; Zouhair,
Kettani, 2022; Zouhair et al., 2022, 2024] to 73 species.
In addition, we propose in this study new Crossopalpus
species-groups based on the observations of the Moroccan
fauna and consolidated with other Palaearctic regions. An
emphasis of species ecology is also provided. All the new
species are described and illustrated herein. Illustrations
and extended diagnoses for previously described species
along with a key to the Moroccan species of Crossopalpus
are also presented.

Elevation (m) / Beicota (m):
i 3958
-62

O Sampling sites

Touyku cbopa
80 120 160
EE=m— Ekm
Material and methods

The specimens of Crossopalpus under study here
were collected mainly by the third author and her students
between 2008 and 2024. The remainder material comes
from some recent surveys conducted by the second
author between the years 2019 and 2024. The majority
of specimens were sampled using a sweep net and, in
some cases, a Malaise trap. The studied sites (Table 1) are
distributed across the different regions of Morocco (Fig. 1),
including the Rif, Eastern Morocco, the Atlantic Plain,
the Middle Atlas, the High Atlas and the Anti-Atlas, thus
involving a wide variety of ecosystems and habitats surveyed
under different orographic and climatic conditions.

The relevant specimens are conserved in ethanol
and deposited in the Royal Belgian Institute for Natural
Sciences (Brussels, Belgium). The specimens received
a register number in the collection e.g. M001 where M
stands for Morocco and the number refers to the tube in
which the specimens are conserved. All drawings of male
terminalia given in this paper were made by the senior
author, using a camera lucida attached to a compound
microscope, after maceration of the terminalia in KOH.
The specimens were photographed using a Leica S9i
microscope. The morphological terms used here follow
Sinclair and Cumming [2006].
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Table 1. Coordinates, altitudes and habitats of the studied sites (Fig. 1) (PNPB — Project of Natural Park of Bouhachem; NPTL — National Park of
Talassemtane; NPIF — National Park of Ifrane; NPKH — National Park of Khénifra; NPTB — National Park of Toubkal).

Tabanua 1. KoopaAMHATBI, BBICOTBI M MECTOOOMTAHMS MICCAEAOBAaHHHBIX y4acTKOB (puc. 1) (PNPB — mpoekt npupoaHoro mapka «Byaurem»; NPTL —
HauMoHaAbHbI mapk «Taaaccemran»; NPIF — HaumonaabHbin napk «Vidppan»; NPKH — naumonaabHbin napk «Xenudpa»; NPTB — HaiyoHaAbHbI mapk

«Tybxaab»).
v s
s F Protected area, :
<9 locality / Geographical
° £ Site Province Altitude, m | Coordinates / Habitat
9] OxpaHsaemas
S & Yyacrox INpoBunuyus | Beicora, m | [eorpapuyeckne MecrooburaHue
E s TEPPUTOPUS,
5 o KOOPAMHATbBI
Z 2 MeCTOHAXOXAEHNUE
Rif / Pud
. . . 35.532036°N Sandy dunes
1 Beach of Briyech Asilah Asilah 0 6.006864°W IMecuarbre AfoHbI
) Oued Ne - T ) 35.80331°N Rlverbalrslk (downstream) /
gro nideq étouan 5 35348°W eper pexn
(HUKHee TeyeHMe)
. [ 35.6389713°N Estuarine dunes
3 Oued El maleh Martil Tétouan 1 _5.9779191°W ScTyapHbie AOHBL
. c 35.667777°N Rocky shore
4 | Beach of Cabo Negro I Martil Tétouan 1 _5.983277°W Craancreiit Geper
. , 35.665°N Sandy dunes
5 | Beach of Cabo Negro II Martil Tétouan 2 —5.984444°W Mecuarbie AHb
. . , 35.6389713°N Sandy dunes
6 Beach of Martil Martil Tétouan 2 _5.9779191°W Tecuatbie AJOHEI
. Vegetable garden
7 Beach of Stehat Stehat Chefchaouen 2 35'34983701\1 (100 m away from beach) /
—4.957649°W
Oropop (100 M ot maspKa)
. . . 35.904166°N Beach forest
8 | Beach of Dalia Ksar Sghir Fahs-Anjra 14 5.478333°W Aec Ha AssKe
. 35.560283°N Riverbank
9 Oued Mhannech Tamouda Tétouan 20 5.412219°W Beper pexu
. . , 35.3902°N Riverbank
10 | Oued Mhajrate Ben Karrich Tétouan 194 _5.459129°W Beper pext
35.375023°N Mixed forest
11 | Adrou PNPB, Tazrout Larache 580 5.543789°W CMeaHHbI ACC
NPTL, 35.136667 N Peat bog
12| Amrah Machekralla Chefchaouen 816 -5.251944 W TopdsiHoe 60a0TO
. PNPB, , 35.15657°N Riverbank
13 | Oued Amsemlil Jbel Bouhachem Tétouan 1065 -5.26159°W Beper pexn
. . PNPB, [ 35.26234°N Bog edge
14 | Tourbiere Amsemlil Jbel Bouhachem Tétouan 1067 _5.43341°W Beper 6oroTa
. . 35.0692694°N Meadow
15 | Zawya Merja souk Bni Selmane Chefchaouen 1076 5.0062777°W Ayr
. PNPB, . 35.260117°N Pine forest
16 | Amsemlil Jbel Bouhachem Tétouan 1102 -5.431833°W COCHOBBI A€C
R NPTL, 35.158888°N Mixed forest
17| Bni M'hamed Talassemtane Chefchaouen 1330 -5.129691°W CMenraHHbI AeC
. Targuist, . 34.841929°N Mixed forest
18 | Bni Bounsar Jbel Tidghine Al Hoceima 1340 —4.423233°W CMelaHHbI AeC
P Ketama, . 34.87962°N Riverbank
19| Oued Tazounia Koudiat Ajira Al Hoceima 1493 -4.56523°W Beper pexn
. N NPTL, 35.135030°N Fir forest
20 | Maison forestiére Talassemtane Chefchaouen 1696 _5.138349°W EAOBBIL AGC
. 1 . 34.853983°N Cedar forest
21 | Moulay Staejil Jbel Tidghine Al Hoceima 1701 4.538186°W KeApoBbIii Aec
. . 35.1841607°N Mixed forest
22 | Sefihat Telj NPTL, Sefihat Telj | Chefchaouen 1720 5.9155876°W CMeIaHHBI AcC
Eastern Morocco / Boctounoe Mapokko
Beach of Kariat . 35.121944°N Rocky shore
2 Arekmane Kariat Arekmane Nador 0 -2.733888°W CxaancTsii beper
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8 g P d
;‘Z’ § roltoes:ﬁt a/rea, Geographical
S £ Site Y Province Altitude, m | Coordinates / Habitat
9] Oxpansiemas
S & VYyacTok IpoBuHuus | Beicora, m | Teorpadpuueckue MecTtooburanue
£ s TEePPUTOPUS,
5 3 KOOPAMHATBI
Z £ MECTOHAXOXA€EHNe
. . 35.123333°N Lagoon edge
24 | Marchica lagoon Marchica lagoon Nador 0 20 756388°W Beper Aaryss:
e 1 35.1133333°N Sandy dunes
25 | Beach of Saidia, Saidia Berkane 1 9, 9944444 IMecuatibie AfoHbI
5 | Estuaire Moulouya, Suidia Berkane . 35.123333°N | DStuary fa"crssz"rev detritus /
Laisse de mer e -2.3444444°W yapur,
[IPUOPEXXHBIN AETPUT
. o 35.12277778°N Sandy dunes
27 | Estuaire Moulouya Saidia Berkane 1 9.34479222°W Mecuatibie AfoHbI
R , 35.1383333°N Sandy dunes /
28 | Beach Cap de l'eau Cap de l'eau Nador 2 2.4125°W TMecuarbre AfoHbI
- . Beach of Sidi 35.209861°N Rocky cave
29 | Beach of Sidi Boussaid Boussaid Nador o -3.276202°W CkaAbHas HUIIA
. 1 El Aioun Sidi . 34.590379°N Olive grove
30 | El Aioun Sidi Mellouk Mellouk Taourirt 589 0. 517850°W OupKoBas pora
.. .. 34.239755°N Riverbank
31 | Oued Gafait Gafait Jerada 800 0, 408054°W Beper pexu
Atlantic Plain / PaBH1Ha Ha aTAQHTUYECKOM ITOOEpeXXbe
. - 34.84444°N Lagoon edge
32 | Merja Zerka Moulay Bouselham Kénitra 6 6.270°W Beper AaryHst
Réserve de Sidi 5 - 34.252786°N Lakeshore
33 Boughaba Sidi Boughaba Kénitra 15 —6.66806°W Beper osepa
- - T, 34.305574°N Lakeshore
34 | Sidi Yahya Gharb Sidi Yahya El Gharb | Sidi Slimane 24 6.985728°W Beper osepa
. . Skhirate- 33.687714°N Wetland
35 | Ain Aouda Ain Aouda Témara 223 -6.776913°W BoaHO-60A0THOE yropbe
Middle Atlas / Cpepnuit Ataac
1 NPIF, 33.458139°N Riverbank
36 | Oued Sidi Rached Sidi Rached, Azrou Ifrane 1577 -5.148344°W Beper pexu
33.5433°N Lakeshore
37 | Lake of Zerrouka NPIF, Ifrane Ifrane 1615 5.095910°W Beper osepa
. - 33.132816°N Lakeshore
38 | Lake of Ouiouane NPKH Khénifra 1641 5.345033°W Beper osepa
. s 33.419908°N Cedrus atlantica forest
39 | La Maison de la Cédraie NPIF, Azrou Ifrane 1748 5177274 Aec us Cedrus atlantica
High Atlas / Boicoxuit Ataac
. . 32.100°N Riverbank
40 | Oued Ahansal Zaouiat Ahansal Azilal 752 5. 450°W Beper pext
. . 31.365363°N Riverbank
41 | Tagadirte NPTB, Ourika Al Haouz 894 7 780122°W Beper pexu
( SIBE Oued Réghaya, 31.317495°N Riverbank
42 | Oued Réghaya Marrakech Al'Haouz 988 -7.957965°W Beper pexn
. . . . . 32.590067°N Riverbank
43 | Titaouine valley Titaouine Midelt 1695 4766988°W Beper pexu
. L . 32.581734°N Spring edge
44| Source Titaouine Titaouine Midelt 1732 4 766488°W Beper pyups
Agricultural field /
. . 31.135683°N ,
45 | Imlil NPTB, Imlil Al Haouz 1805 —7.99025°W CeAbCKOXO035IICTBEHHOE
roAe
. . 31.128516°N Edges of waterfall
46 | Cascade Imlil NPTB, Imlil Al Haouz 1927 7 9194°W Oxpara Bosomasa
. Agricultural field /
R I 31.1229417°N .
47 | Azib Tifni NPTB, Taliouine Taroudant 3100 7 8922006°W CeAbcxoxg(s)iZICTBeHHoe
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<
.5:; E Protected area, .
<9 locality / Geographical
° . Site Province Altitude, m | Coordinates / Habitat
9] OxpaHsemas
S YyacTok INpoBunuus | Beicora, m | [eorpapuyeckne MecTooburanue
£ < TeppuUTOpus,
5 o KOOPAMHATbBI
Z 2 MeCTOHAXOXAEHNUE
Anti-Atlas / AutnaTaac
- - 29.918333°N Irrigated vegetable gardens
48 | Tissint Tissint Tata 526 —-7.331944°W Opolnaemble OTOPOAbI
. . . 31.156156°N Riverbank
49 | Oued Agadir Wamsa Imintanoute Chichaoua 924 8.850341°W Beper pexn
50 |Boragua Taliouine Taroudant 1014 30.5314043°N CeA[:cglif):ggjl?cle;e::Hoe
& ~7.9280871°W
noae
. 30.979990°N Oasis edges
51 | Afra oasis Afegou Quarzazate 1145 6.635933°W Oxpaunst oasica
. . . . 30.831096°N Oasis edges
52 | Fint oasis Fint oasis Quarzazate 1188 6.953226°\W Oxpast oasica
. . 31.457147°N Riverbank
53 | Dades valley Tinghir Tinghir 1581 _5.9751614°W Beper pexn

The identification of Crossopalpus species is hindered
by the lack of the correct recognition of the different parts
of the male genitalia and absence of labelling of the various
parts of the genitalia by some authors [e.g., Chvala, 1975;
Raffone, 2015]. The large left cercus (Ic) can be confused
sometimes with the left epandrial lamella. However, in
Crossopalpus the left epandrial lamella is reduced in size,
indistinct and fused with the hypandrium (Figs 3-5).
To add to the confusion, there is a pair of papilla-like
structures resembling cerci, but actually they are the lobes
of the left surstylus (Is1, Is2), which are present on the apex
of the remnant of the left epandrial lamella. Finally, all the
appendages are generally folded together.

In the descriptions, the right and left side of the male
terminalia are based on their unrotated position viewed
posteriorly, so that in the illustrations the right surstylus
appears on the reader’s left side and the left cercus to the
right. When the right epandrial lamella is illustrated in
lateral view, the setation on the right border is indicated as
setae on the right border (morphologically ventral margin
of right epandrial lamella).

Abbreviations: a — anus; al — appendage 1 of right
epandrial lamella; a2 — appendage 2 of right epandrial
lamella; eja — ejaculatory apodeme; dp — dorso-apical
projection of the right epandrial lamella; hy — hypandrium;
L — left; Ic — left cercus; lel — left epandrial lamella; Is1 — left
surstylus 1; Is2 — left surstylus 2; R — right; rc — right cercus;
rel — right epandrial lamella; rs — right surstylus; rs1 — right
surstylus 1; rs2 — right surstylus 2.

Previous records

An annotated checklist of the Diptera of Morocco,
along with distributions and bibliography can be found in
Kettani et al. [2022]. In this checKklist, the primary reference
to each species record is listed, as well as details on the
studied specimens. Crossopalpus atlanticus described by

Raffone [2015] was overlooked in this catalogue within the
Hybotidae section [Kettani, Gatt, 2022: 229-232].

Taxonomic account
Genus Crossopalpus Bigot, 1857

Crossopalpus Bigot, 1857: 563 (type species Platypalpus
ambiguus Macquart, 1827 (by monotypy)).

Eudrapetis Melander, 1918: 187 (as a subgenus of Drapetis
Meigen, 1822) (type species Drapetis spectabilis Melander, 1902
(by original designation)).

Diagnosis (after Chvdla [1975], modified). Small to
medium-sized (1.6—4 mm), mainly polished black species.
Head broad, with deep jowls below eyes. Proboscis strong,
beak-like. Occiput slightly concave below neck. A pair of
long vertical bristles distinct from other short occipital
hairs, posterior pair of ocellar bristles almost as long as
verticals but anterior pair quite absent. Antennae placed
above middle of head in profile, postpedicel with lower
edge convex and with an apical stylus. Pedicel with a single,
very long bristle beneath. Thorax broad, when viewed
from above, large bristles distinct, and sometimes with
numerous, similar, long, bristly-hairs evenly distributed
over mesonotum; anepisternum (mesopleuron) bare. Legs.
Fore and mid tibiae with 2 distinct preapical setae. Hind
tibiae sometimes with long anterodorsal and posterodorsal
setae, with a more or less developed posterior apical tooth-
like projection. Wings clear, Rs vein very short. Male
terminalia with large right epandrial lamella (sometimes
with a dorso-apical projection). Right surstylus distinctly
separated from or fused to right epandrial lamella. Right
surstylus often consisting of two lobes. In some species,
additional lobe present on inner side of right epandrial
lamella (sometimes divided into two appendages). Right
cercus much smaller and narrower than large left cercus.
Left epandrial lamella reduced to relatively small sclerite
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0.1 mm

Figs 2—5. Crossopalpus aeneus, male, habitus (Beach of Cabo Negro I, M052) and terminalia (Oued Mhajrate, M004).
2 — habitus, lateral view; 3-5 — terminalia: 3 — epandrium with left cercus, left surstyli, right epandrial lamella with right surstylus, ventral view
(hypandrium omitted), 4 — apex of right epandrial lamella, lateral view, 5 — right epandrial lamella and cerci, dorsal view. Abbreviations are given in “Material

and methods”

Puc. 2-5. Crossopalpus aeneus, camew, radburyc (Beach of Cabo Negro I, M052) u repmunaanu (Oued Mhajrate, M004).
2 — raburyc, Bup c60Ky; 3—5 — TepMMHAANM: 3 — DITAHAPWIT U A€BBIIT LIePK, BEHTPAAbHO (IMITAHAPWIL He MOKa3aH), 4 — BepluyHa NPaBOil STIAHAPUAAD-
HOJ1 TIAQCTMHKM, AQT€PAABHO, 5 — TIpaBast SllaHAPMAAbHAs TAACTVHKA U 1IePKM, AOpcaAbHO. PacimdpoBKa COKpallleHuiT IpuBeAeHa B pasaeae «Material and

methods».

bearing dorsal and apical appendages, which are present in
the form of two papilla-like structures marked herein as Is1
and Is2.

Notes. Crossopalpus resembles Drapetis Meigen,
1822, but in the latter the jowls (gena) are very narrow
(almost linear), an anterior pair of ocellar setae is present,
the pedicel bears only short ventral seta(e) rarely as long as
pedicel and Rs vein s longer.

Crossopalpus aeneus (Walker, 1871)
(Figs 2-5)

Drapetis aeneus Walker, 1871: 273 (type locality: Egypt,
Cairo).

Crossopalpus aeneus: Collin, 1960: 386 (notes); Kovalev,
1975: 581, figs 4—6 (male terminalia).

Drapetis (Crossopalpus) aenea: Smith, 1967: 2, figs 1, 2
(details of male terminalia).

Material. Rif: 14 (M033), Oued Mhannech, sweep net, 13.12.2013
(K. Kettani); 54 (MO008, dissected), Oued Mhajrate, Malaise trap,
20.07-13.08.2016 (K. Kettani); 13 (MO013), Oued Negro, sweep net,
7.04.2017 (K. Kettani); 147 (M034), Beach of Briyech, sweep net, 4.10.2017
(K. Kettani); 13 (M037), Zawya Merja souk, sweep net, 23.06.2019
(M. Nourti); 14 (M026), Adrou, sweep net, 25.06.2019 (K. Kettani);
14 (MO043), Sefihat Telj, sweep net, 5.10.2019 (L. Zouhair); 1 (M027),
Bni Bounsar, Malaise trap, 1.04—30.05. 2022 (K. Kettani); 13 (M024), Oued
El maleh, sweep net, 6.05.2023 (H. Maamri); 13 (M051), sweep net, Beach
of Dalia, 7.08.2023 (H. Maamri); 14 (M052), Beach of Cabo Negro I, sweep
net, 10.11.2023 (H. Maamri); 2&' (M053), Beach of Cabo Negro 11, sweep net,
10.11.2023 (H. Maamri); 14 (M054), Beach of Dalia, sweep net, 23.01.2024
(H. Maamri).

Eastern Morocco: 1J' (M007), Beach of Saidia, sweep net, 29.05.2022
(H. Maamri); 14 (MO044), Titaouine valley, sweep net, 30.05.2022
(K. Menouar); 64 (M030), Beach Cap de leau, sweep net, 11.09.2022
(H. Maamri); 1J' (M042), Oued Gafait, sweep net, 12.07.2023 (L. Zouhair);
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14, 19 (MO055), Beach Cap de l'eau, sweep net, 19.07.2023 (H. Maamri);
14 (M056), Marchica lagoon, sweep net, 22.07.2023 (H. Maamri);
14 (M057), Beach of Sidi Boussaid, sweep net, 2.08.2023 (H. Maamri);
134 (M025), El Aioun Sidi Mellouk, sweep net, 9.08.2023 (L. Zouhair).

Atlantic Plain: 14 (MO040), Merja Zerka, sweep net, 15.06.2021
(L. Zouhair); 14 (M004), Réserve de Sidi Boughaba, sweep net, 15.06.2021
(L. Zouhair); 14 (M020), Ain Aouda, sweep net, 3.05.2023 (L. Zouhair);
53 (M019), Sidi Yahya Gharb, sweep net, 4.05.2023 (L. Zouhair).

Middle Atlas: 24 (M017), Lake of Ouiouane, sweep net, 9.06.2021
(K. Kettani); 14 (M038), Oued Sidi Rached, sweep net, 13.10.2023
(L. Zouhair).

High Atlas: 2 (M032), Tagadirt, sweep net, 24.03.2017 (K. Kettani);
14 (M036), Azib Tifni, sweep net, 2.07.2020 (Y. Fekrani); 13 (M049), Imlil,
sweep net, 7.07.2021 (S. Fekrani); 24, 49 (M050), Cascade Imlil, sweep net,
7.07.2021 (S. Fekrani); 13 (M058), Oued Réghaya, sweep net, 27.05.2024
(L. Zouhair).

Anti-Atlas: 14 (M039), Tissint, sweep net, 30.12.2016 (K. Kettani);
14 (M060), Afra oasis, sweep net, 15.05.2024 (L. Zouhair); 43 (M059),
Oued Agadir Wamsa, sweep net, 28.05.2024 (L. Zouhair).

Extended diagnosis. Male (Fig. 2). Small black species
(body length: 2.3 mm; wing length: 2.2 mm). Antenna
black, pedicel dark reddish brown. Postpedicel as long as
wide, rather onion-shaped. Stylus 4 times as long as scape,
pedicel and postpedicel combined. Ventral seta on pedicel
slightly longer than postpedicel. Palpus black, with 1 long
black apical seta. All coxae black; femora black, but apical
fifth to quarter yellow. All tibiae from entirely yellow
to darkened near middle, exceptionally entirely black.
Tarsi yellow to somewhat brownish except tarsomeres 4
and 5 black. Hind tibia lacking strong anterodorsal setae;
bearing in apical half a double row of diverging, fine,
black ventral setae, which are longer than tibia width;
with 3 short spine-like anterior setae at apex. Hind tibia
with long pointed postero-apical tooth, which is about
1/3 of hind metatarsus length [Kovalev, 1969: 7, fig. 365].
Hind metatarsus with at least 3 strong spine-like setulae
near middle ventrally. Anepisternum (mesopleuron)
with a spot of silvery pubescence in the anterior dorsal
corner. Mesoscutum with 4—5 pairs of strong dorsocentral
setae. Mesoscutum covered with fine setulae, no distinct
acrostichals. Apical portion of vein M, straight.

Abdominal tergites: see Collin [1960] for characters.

Male terminalia (Figs 3-5) blackish. Right cercus
fused through sclerotized bridge with much longer left
cercus (Fig. 5). First lobe of rs1 broadened, with a small
point in middle of apex, bearing long setae at left side
(Fig. 4). Second lobe of rs2 with a few long setae. Ventral
to the right surstylus is a large lobe protruding behind the
surstylus visible as sharply pointed projections flanking
the right surstylus (Fig. 4, al, a2). Left surstylus 1 small,
pointed, bearing only minute setulae. Left surstylus 2
longer than Is1, club-shaped, covered with short setulae
(Fig. 3).

Female. Ressembling male, except for the terminalia.

Notes. The colouration of the legs is quite variable
and hence not a reliable character. The hind tibiae are
characteristic by a combination of the absence of strong
anterodorsal setae, the presence of a double row of fine
long ventral setae in the apical half and a long pointed
posterior apical spur. The enlarged black left cercus, fused
through a bridge with the right cercus is also unique among
the Palaearctic species.

Distribution. Azores Islands, Spain (Canary
Islands), Portugal, France (mainland), Belgium, Germany,
Switzerland, Austria, Italy (mainland, Sardinia), Malta,

Hungary, Bosnia and Herzegovina, Bulgaria, Greece
(mainland, Crete, Dodecanisos), Ukraine, Russia (European
part), Armenia, Azerbaijan, Cyprus, Middle East, North
Africa, Egypt.

Published record, not found during the present study:
High Atlas, Marrakech, Ouirgane [Shamshev et al., 2005].
This is the first record of Crossopalpus aeneus from the Rif,
Eastern Morocco, Atlantic Plain, Middle Atlas and Anti-
Atlas regions.

Crossopalpus atlanticus Raffone, 2015
(Figs 6-10)

Crossopalpus atlanticus Raffone, 2015: 185 (figs 3, 4).
Morocco: Mohammedia (Fedala).

Material. Rif: 23 (M031), Beach of Martil, sweep net, 18.07.2021
(M. Nourti).

Eastern Morocco: 1 (M006), Beach of Saidia, sweep net, 29.05.2022
(H. Maamri); 24 (M011), Estuaire Moulouya, Laisse de mer, sweep net,
29.05.2022 (H. Maamri); 14 (M029), Estuaire Moulouya, sweep net,
11.07.2022 (H. Maamri); 2J (M062), Estuaire Moulouya, Laisse de mer,
sweep net, 20.05.2023 (H. Maamri); 1< (M061), Beach of Kariat Arekmane,
sweep net, 25.05.2023 (H. Maamri).

Atlantic Plain: 14, 39 (M003), Réserve de Sidi Boughaba, sweep net,
15.06.2021 (L. Zouhair).

Previous record by Raffone [2015] not examined:
Morocco, Atlantic plain, Mohammedia (Fedala) (zona
litoriparia marina).

Brief redescription. Male (Fig. 6). Small black species (body
length: 2.3 mm; wing length: 2.2 mm) with black legs, except for
yellowish brown tarsi.

Postpedicel a little longer than deep. Apical ventral seta on
pedicel, nearly 1.5 times as long as postpedicel. Anepisternum
(mesopleuron) shiny. No distinct acrostichals apart from some
long pubescence, 3 very long black dorsocentral setae, 2 long
setae between anterior dorsocentral and notopleural depression,
1 short notopleural, a short supra-alar and a long postalar. A pair
of long apical scutellar setae with a small seta at each side. Legs.
Fore femur with a black dorsal seta on apical third, about as long
as femur width, a long preapical anterior seta and pale ventral
pubescence about half as long as femur width. Fore tibia on apical
half covered with dense, pale, somewhat flattened anteroventral
pubescence forming like a cushion (Fig. 7). Mid tibia with 1 very
long black anterodorsal seta, twice as long as tibia width, at
basal third. Hind tibia with 3 very long fine anterodorsal setae in
addition to 2 very long posterodorsal setae; ventral pubescence
yellowish, longer than tibia width. A long, pointed posterior yellow
tooth-like projection, about third of hind metatarsus length. Hind
metatarsus with long, pale, very dense ventral pubescence, lacking
spine-like setulae.

Wing yellowish brown, with pale brown veins. Vein M, ,
weakly undulate in basal half.

Male terminalia (Figs 8—10). The right cercus is digitiform
and a little broader than in related species (Fig. 9). The left cercus
is very large with long setae only on the right side (Fig. 9), apical
border undulating (not forked). The right epandrial lamella has a
pointed apex (Fig. 8) while the rsl is unusually large (Fig. 8) and
long (Fig. 10). Left surstylus 2 is unusually large with multiserial
long setae (Fig. 10) while Is1 is much shorter (Fig. 10) and hidden
below Is2 (Fig. 10, inset).

Notes. Care should be taken with the variability in
colour of legs since some specimens have quite yellowish
tibiae that are darkened in others.

We did not have the occasion to study the type
material of C. atlanticus nor specimen of the C. pilipes
Loew, 1859 collected at Bahiret el Bihane (Tunisia) that
Raffone [2015] used to compare his new species. Hence,
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Figs 6-10. Crossopalpus atlanticus, male (Beach of Martil, M031), habitus and details of structure.

6 — habitus, lateral view; 7 — fore leg, anterior view; 8—10 — terminalia: 8 — right epandrial lamella with right surstylus, lateral view, 9 — epandrium,
dorsal view, 10 — epandrium, ventral view. Abbreviations are given in “Material and methods”.

Puc. 6-10. Crossopalpus atlanticus, camery (Beach of Martil, M031), raburyc u AeTaAu CTpOeHusL.

6 — raburyc, Bup cboKy; 7 — repeAHsist HOra, BUA criepear; 8—10 — TepMuHaAuu: 8 — npaBast SIIaHAPUAAbHAS TAACTUHKA C TIPAaBbIM CYPCTUAEM, AATe-
PaAbHO, 9 — BITAHAPUIL, AOPCAABHO, 10 — araHApPWIL, BeHTpaAbHO. PaciumdpoBka coxpalieHuit mpuBeaeHa B paspeae «Material and methods».

we have to rely on his description alone [Raffone, 2015].
Unfortunately, comparison with the figures of Raffone
[2015] was not possible since the different structures were
not annotated and apart from the left cercus we were
not able to identify the other structures. Nevertheless,
we decided to attribute the name C. atlanticus to the
ten males that we examined in the present study. This
decision was based on the fact that we could compare the
specimens of C. atlanticus from Morocco with specimens
from Romania considered the true C. pilipes identified by
Engel [1939]. They are undoubtedly closely related species
as shown by the similar setation on the hind legs and the
basic structure of the male terminalia. Both are the only
Crossopalpus that have such a typical large left surstylus 2.
Otherwise, there are many differences between the two
species. The enlarged left cercus in C. atlanticus has the
apical border undulating, lacking a deep median notch,
whereas C. pilipes has a rather forked left cercus with
a distinct median notch (Fig. 33) on the apical margin.

In C. atlanticus the right surstylus is slightly larger, with
a different shape and lacking a prominent point on the
right margin (Fig. 8) and the setation on the surstylus
is rather long. In C. pilipes the right surstylus is smaller
with a prominent point on the right margin (Fig. 32). The
setation on the right surstylus is much shorter. The tip of
the right epandrial lamella in C. pilipes is cap-like whereas
it is straight in C. atlanticus.

Raffone [2015] indicated that the fore tibiae are
apically surrounded by long yellow setation. We suppose
that this unique character on the fore tibia indeed
corresponds to the cushion-like, dense, pale pubescence
in an anteroventral position on the apical half of the fore
tibia. Such a dense cushion-like pubescence is not present
on Romanian C. pilipes, however some dispersed pale
pubescence is present on the latter species.

Distribution. Currently, this species is known only
from Morocco. This is the first record of Crossopalpus
atlanticus from the Rif and Eastern Moroccan regions.
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Figs 11-15. Crossopalpus dilutipes, male (Amrah, M005), habitus and terminalia.

11 - habitus, lateral view; 12—15 — terminalia: 12 — right epandrial lamella and right cercus, lateral view, 13 — epandrium and cerci, dorsal view, 14 —
epandrium, ventral view (hypandrium omitted), 15 — left cercus, dorsal view. Abbreviations are given in “Material and methods”.

Puc. 11-15. Crossopalpus dilutipes, camer; (Amrah, M005), rabuTyc 1 TepMUHAANN.

11 - raburyc, Bup c60Ky; 12-15 — repmunaanu: 12 — npaBast slaHAPMAAbHASI TAACTVHKA U [IPABBIIL LIEPK, AAT€PAABHO, 13 — 3IIaHAPUIT U LIEPKU, AOP-
CaAbHO, 14 — BMaHAPWIT, BEHTPAABHO (TMITAHAPWIT He TI0Ka3aH), 15 — AeBblil LiepK, A0pcasbHO. PaciundpoBka cokpaleHuit npuBeAeHa B paspeae «Material
and methods».

Crossopalpus dilutipes (Strobl, 1906)
(Figs 11-15)

Drapetis setiger dilutipes Strobl, 1906: 312 (type locality:
Andalusia, Algeciras).

Crossopalpus dilutipes: Chvéla, 1981: 173 (redescription), fig.
28 (antenna, male terminalia).

Material. Rif. 1J (MO005), Beach of Stehat, Malaise trap,
25.04-25.05.2015 (K. Kettani); 14 (M010), Amrah, sweep net, 15.05.2021
(K. Kettani).

Previous records not verified in the present study:
Rif, Tétouan, M'Diq, Smir, lagoon/saltmarsh/Kabila beach,
dunes [Ebejer et al., 2019]; Atlantic Plain, 9 km SE of Ain

Chouk, Lower Loukous marsh, 6 m [Ebejer et al., 2019].

Brief redescription. A species of the setiger-group with
extensively yellowish legs in male including mid and hind
coxae. Female with legs often more darkened. Antenna black.
Postpedicel 1.5 times as long as wide, stylus about 3 times as long
as postpedicel. Ventral seta on pedicel as long as postpedicel.
Palpus brown, with a pale brown apical seta. Mesoscutum set
with long acrostichals and dorsocentrals, lacking other fine
pubescence. Mid tibia with a strong black anterodorsal seta
on basal third. Hind femur with a strong anterodorsal seta on
apical third. Hind tibia with 4 strong black anterodorsal setae,
posterodorsally with a few long weak pale setulae on basal half,
nearly as long as width of tibia; posterior apical spur absent.
Wing with pale yellowish veins. Apical portion of M, weakly
undulating.
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Male terminalia yellowish brown (Figs 12-14). The tip
of the right surstylus 1 is cap-shaped like in other species of
the setiger-group. Right surstylus 2 is pointed and bears some
long setae (Figs 12, 14). The dorso-apical projection of the right
epandrial lamella is quite short (Fig. 12), unlike other species of
the C. setiger-group where it is higher and more pointed. The right
cercus is much smaller than the left cercus and bears a strong
subapical seta, the numerous other setae are long, but thin. The
left cercus has a truncate apex with a rim (Figs 13, 15). The right
side of the left cercus is set with long fine yellowish setae. This in
contrast to C. setiger that bears stronger black setae.

Left surstylus 1 bears only short hairs, while Is2 bears a very
long subapical seta, among shorter setae (Figs 13, 14).

Notes. The shape of the second right surstylus
corresponds to the illustration in Chvala [1981: fig. 28b],
but only a single seta is shown, while in our specimens
there are four long setae. The short dorso-apical projection
corresponds very well to the figure 28b in Chvila, as well as
the left cercus with a truncate apex, bearing a rim. Unlike
C. flavitibia sp. n. that is closely related to C. dilutipes,
the apex of the left cercus is only slightly produced to the
right side, while in C. flavitibia sp. n. as well as in C. setiger,
the tip is distinctly produced to the right. This should not
be confused by the large extension below the tip in these
species (e.g. Fig. 40). The shape of the long projection to
the left side is also identical to the illustration by Chvéla
[1981].

Distribution. Spain, Morocco, Tunisia.

Crossopalpus flavipes Grootaert et Zouhair, sp. n.
(Figs 16—19)

Material. Holotype, J' (M015): Morocco, Rif, Amsemlil, sweep net,
17.02.2022 (L. Zouhair).

Diagnosis. A small black species (body length: 2.1 mm;
wing length: 2.1 mm). Hind tibia lacking a posterior apical
tooth. The new species appears to belong to the aeneus-
group. A large sclerite is present at the inside of the right
epandrial lamella that is probably homologous with the
appendages present in C. aeneus.

Description. Male (Fig. 16). Head black, with long, black,
diverging anterior ocellar setae and pair of equally long converging
vertical setae. Frons grey dusted, wide. Face linear, eyes almost
touching, with grey dusting, but clypeus shiny black. Gena broad,
about 1/5 as wide as height of eye, densely set with long silvery
microtrichia. Occiput grey dusted, with short pale brownish
setulae. Antenna black, though postpedicel paler than pedicel.
Postpedicel slightly longer than deep, about as long as pedicel.
Stylus black, about 5 times as long as all antennal segments
combined. Ventral apical seta on pedicel lost. Palpus black, almond
shaped, set with dusky yellowish setulae and long black apical seta
nearly as long as palpus.

Thorax with mesoscutum entirely shiny as well as pleura
except small patch of silvery microtrichia on anepimeron
(pteropleuron). Mesoscutum densely set with pale setulae; 1 long
black fine notopleural seta, 1 black supra-alar and 1 prescutellar
seta. Pair of long black scutellar setae with short seta laterally.

Legs entirely yellow, including coxae though hind coxae more
dusky and apical tarsomere of all legs brownish. Fore coxa with
yellowish setation. Fore femur swollen on basal half, with short
yellowish ventral setae, hardly quarter as long as width of femur;
at base with single brownish seta as long as width of femur; short
anteroventral and anterior black preapical setae present as well as
2 posteroventral preapical setae. Fore tibia slightly shorter than
fore femur, with pair of long black preapical setae, longer than
width of tibia, posteroventral seta 2 times as long. Tarsomere 1

with setulae dorsally as well as ventrally, nearly as long as width
of tarsomere. Mid coxa with long yellow anterior setae. Mid femur
narrower than fore femur, with long black anteroventral preapical
seta, without distinct ventral setae. Mid tibia without very long
brown preapical setae. Hind femur longer than mid femur, with
pair of black anterior or anteroventral black setae as long as width
of femur. Hind tibia with black spine-like ventral seta nearly as long
as width of tibia; without strong apical posterior spur, but with
brown apical rim, indistinctly pointed; ventrally with dusky setulae
about as long as width of tibia. Metatarsus with yellowish setulae
only, lacking spines.

Wing with yellowish brown tinge. Veins brownish (Fig. 16).
Veins R, . and M, , diverging in middle and converging after
middle to end parallel in costa. Halter white. Squama whitish with
long pale cilia.

Abdomen dark brown. Tergites dusted at base, set with short
yellowish setulae. Sternites also set with short setulae. Terminalia
(Figs 17-19) black, set with yellowish setae. Right cercus small and
thin, with subapical seta as long as length of cercus. Left cercus
very large, with rectangular projection above anus, not connected
to right cercus; stripe of longer setae on right side of cercus; large
left side of cercus darker, almost bare, with a few scattered minute
hairs. Large sclerite present at inside of right epandrial lamella,
spoon-shaped when viewed from side (Fig. 18), in later view
protruding behind right epandrial lamella (Fig. 17). Left surstylus 1
small, with short setulae. Left surstylus 2 longer with a few very
long setae (Fig. 19).

Female unknown.

Derivatio nominis. The species is named after the
entirely yellow legs.

Crossopalpus flavitibia Grootaert et Zouhair, sp. n.
(Figs 20-23)

Material. Holotype, &' (M016): Morocco, Anti-Atlas, Boragua, sweep
net, 2.12.2017 (Y. Fekrani). Paratype: 1 (M035), Morocco, High Atlas, Azib
Tifni, sweep net, 2.07.2020 (Y. Fekrani).

Diagnosis. A small black species from the setiger
species-group (body length: 2.7 mm; wing length: 2.3 mm).
The dorso-apical projection of the right epandrial lamella
in C. dilutipes is short and not pointed (Figs 12—14), which
is a good genital character to distinguish the two species.
In C. flavitibia sp. n. the dorso-apical projection is long,
almost a third of the length of the right epandrial lamella
and it is pointed (Figs 21, 22). The setation on the left cercus
is much weaker than in C. setiger, which has strong black
setae. The setation is yellowish in C. flavitibia sp. n. just
like in C. dilutipes.

Description. Male (Fig. 20). Head black, with long black
proclinate and lateroclinate ocellar setae. Vertical setae black,
convergent, slightly longer than ocellars. Frons grey dusted, wide.
Face narrow, as wide as 2 ommatidia combined, with grey dusting.
Clypeus shiny black. Gena very broad, about a fourth to fifth as
wide as height of eye, upper half densely set with long silvery
microtrichia, lower half shiny black. Occiput grey dusted, set with
short pale brownish setulae. Antenna black. Postpedicel small,
1.2 times as long as wide, slightly longer than pedicel. Ventral
apical seta on pedicel black, longer than pedicel. Stylus black,
nearly 4 times as long as all antennal segments combined. Palpus
large, brownish black, set with pale setulae; a stronger black apical
seta shorter than length of palpus. Proboscis brown.

Thorax with mesoscutum shiny black, only hind border with
scutellum narrowly brownish microtrichose. A few yellowish
setulae on anterior quarter and in postalar zone. Pleura shiny
black. Scutellum shiny, postnotum grey dusted. Mesoscutum
densely set with short pale setulae and very long black setae that
probably correspond to acrostichals and dorsocentral setae. Pair of
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Figs 16—19. Crossopalpus flavipes sp. n., male, holotype (Amsemlil, M015), habitus and terminalia.

16 — habitus, lateral view; 17-19— terminalia: 17 — right epandrial lamella, lateral view, 18 — same, dorsal view, 19 — epandrium, ventral view (hypandrium
omitted). Abbreviations are given in “Material and methods”.

Puc. 16-19. Crossopalpus flavipes sp. n., camewy, roaorun (Amsemlil, M015), raburyc u TepMuHaAumu.

16 — raburyc, Bup c60Ky; 17-19 — tepmunaamu: 17 — npaBasi SIaHAPUAAbHAs [IAQCTMHKA, AQTE€PAABHO, 18 — TO e, AOpCaAbHO, 19 — smaHApwMiL,
BEHTPAAbHO (I'MIIAHAPMIL He MoKasaH). PacumdpoBKa cokpaljeHnii npuBeAeHa B paspeae «Material and methods».
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0.1 mm

Figs 20-23. Crossopalpus flavitibia sp. n., male, holotype (Boragua, M016), habitus and terminalia.

20 — habitus, lateral view; 21-23 — terminalia: 21 — right epandrial lamella, lateral view, 22 — epandrium with cerci, dorsal view, 23 — left cercus and left
surstyli, ventro-lateral view (hypandrium omitted). Abbreviations are given in “Material and methods”

Puc. 20-23. Crossopalpus flavitibia sp. n., camer, roaorun (Boragua, M016), raburyc u TepMuHaANL.

20 — raburyc, Bup cb6oxy; 21-23 — TepmuHaauu: 21 — npaBasi SNAHAPUAABHAS TIAACTUHKA, AAT€PAABHO, 22 — BIIAHAPUIT C LlePKaM1, AOPCAAbHO, 23 —
A€BBIIT LIEPK 1 A€Bbl€ CYPCTMAY, BEHTPO-AATEPAAbHO (I'MIIAHAPHUIT He IoKasaH). PacundpoBKa coKpaleHnii npuBeseHa B pasaeae «Material and methods».

long black scutellar setae with shorter fine paler lateral seta at half
as long as apical scutellars.

Legs with all coxae black. All femora black with apical quarter
of fore femur, apical fifth of mid and hind femora yellowish. All
tibiae yellow with dusky patches. All tarsomeres yellow except
darkened apical tarsomere of all legs. Fore coxa with yellowish
setation. Fore femur slightly swollen in basal 2/3, with short
yellowish ventral pubescence; fine black ventral seta at base, longer

than width of femur. A long anterior black preapical seta longer
than femur is wide, anterodorsally with row of at least 4 long
black setae. Fore tibia shorter than fore femur with long black
anterodorsal seta on basal third and pair of long black preapical
setae. Mid femur narrower than fore femur, with long black
anterior preapical seta, without distinct ventral setae. Mid tibia
with long black anterodorsal seta on basal third and a pair of black
preapical setae. Hind femur longer than mid femur, with row of
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4 black anteroventral setae nearly as long as width of femur. Hind
tibia with 5 black anterodorsal setae as long as width of tibia, on
swollen apex of tibia with 2 short black preapical spine-like setae.
Posterior spur short, indistinct, represented by apical swelling of
tibia, produced in small point. Hind tibia ventrally densely set with
row of dusky setulae about as long as width of tibia; without apical
spur. Metatarsus with row of short black setae (not spine-like),
nearly as long as width of metatarsus.

Wing clear, veins pale brownish (Fig. 20). Veins R, ,and M, ,
diverging from middle onward toward wing margin. Halter white.
Squama whitish with long pale cilia.

Abdomen. Shiny black tergites sparsely set with short
yellowish setulae. Terminalia (Figs 21-23) yellowish brown, with
yellow setation. Dorso-apical projection of right epandrial lamella
long and pointed (Figs 21, 22), about one third of total height of
right epandrial lamella (excluding surstylus). Right cercus with
strong apical seta, further with fine setae. Left cercus with truncate
tip, with apical rim produced towards right. Below apical border
with large projection running behind anus and hence hidden on
Fig. 22; very long ribbon-like projection at left side of left cercus,
with median fold, visible as line on Fig. 23. Right surstylus large
with cap-like folded apex, apparently not separated from right
epandrial lamella. Right surstylus 2 bears some long apical and
subapical setae (Fig. 21). Left surstyli finger-like; Is1 with minute
setae, 1s2 bearing very long setae, with apical seta longer than
surstylus.

Female unknown.

Derivatio nominis. The name flavitibia alludes to the
yellow tibiae.

Crossopalpus nigritelloides Grootaert et Zouhair, sp. n.
(Figs 24-27)

Material. Holotype, ¢ (M014): Morocco, Rif, Tourbiere Amsemlil,
sweep net, 23.04.2017 (K. Kettani). Paratypes: 13 (M045), same label as
holotype; 14 (M063), Moulay Staejil, sweep net, 23.06.2024 (L. Zouhair).

Diagnosis. A small black species (body length:
1.8 mm; wing length: 1.3 mm). This small species is very
similar to C. nigritellus. The main differences are in the
male terminalia. The shape of the left cercus is much
different, it is forked with a very deep notch in the apical
margin, for about half the length of the left cercus. This
notch is very shallow in C. nigritellus. The right lobe of
left cercus is wide, with a pointed tip while the left lobe of
left cercus is long, finger-like (Fig. 26), unlike C. nigritellus
that has a rounded apical margin of the right side of the left
cercus (Fig. 30). Right surstylus 1 is very wide, bent over
the epandrium in C. nigritellus and rs2 is large (Fig. 31). In
C. nigritelloides sp. n. rs1 is narrow, not hood-shaped at all
while rs2 is slender (Fig. 27).

Description. Male (Fig. 24). Frons wide above, narrowed
towards antennae, grey dusted. Occiput grey dusted. Eyes almost
touching on face, nearly of one ommatidium width. Clypeus shiny.
Antenna black, postpedicel less darkened than pedicel. Stylus
black, about 4 times as long as all antennal segments together.
Long black ventral apical seta on pedicel, longer than postpedicel.
Postpedicel 1.2 times as long as wide, only slightly longer than
pedicel. Palpus black, grey dusted, with black apical seta slightly
shorter than palpus.

Mesoscutum polished. Anepisternum (mesopleuron) shiny,
with some pruinosity but not microtrichose. One black notopleural
and 1 postalar seta. Pair of not very long scutellars.

Legs entirely black including all coxae, femora and tibiae;
knees slightly paler. Metatarsi of all legs black, while other
tarsomeres are brownish. Fore femur with inconspicuous ventral
pubescence. Fore tibia with a pair of black apical setae, longer than

depth of tibia. Fore metatarsus with a few black spine-like ventral
setulae. Mid femur with long black anterior preapical seta, ventrally
with short pubescence only. Mid tibia with pair of black apical
setae, longer than depth of tibia. Hind femur much thickened on
apical half, with a row of 3 black long anteroventral setae in apical
third. Hind tibia with short brownish ventral pubescence, with long
black preapical anteroventral seta, long pointed yellowish brown
posterior spur, about 1/3 as long as metatarsus. Hind metatarsus
with a few longer brownish ventral setulae near base, otherwise
setulae short, not spine-like.

Wing clear, veins pale brownish (blackish when wing dry).
Veins R, .and M, , not undulating, only weakly diverging towards
end, parallel near wing margin (Fig. 24). Vein Cu with only basal
half brown, apical half whitish. Squama small, whitish, with long
white cilia. Haltere pale brownish (not black, note haltere becomes
darker when specimen is dried).

Abdomen. Tergites shiny black, set with short pale
pubescence. Terminalia (Figs 25-27). Right cercus narrow in
dorsal view, set with long fine setae (Fig. 26). Left cercus large
with broadly forked apex; right fork broad; left fork long, finger-
like (Fig. 26). Right surstylus long (Figs 25, 27), bearing only short
setulae. Right surstylus 2 very short (Fig. 27). Left surstylus 1 much
longer than unusual short Is2. Left surstylus 2 much shorter than
usual, bearing only a few setae (Fig. 27).

Female unknown.

Derivatio nominis. The name nigritelloides alludes to

its resemblance with C. nigritellus.

Crossopalpus nigritellus (Zetterstedt, 1842)
(Figs 28-31)

Tachydromia nigritella Zetterstedt, 1842: 298 (type locality:
Sweden, Gotland).

Drapetis nervosa Loew, 1859: 37 (type locality: Germany).

Tachydromia parvicornis Zetterstedt, 1859: 4992 (type
locality: Southern Sweden, Scania).

Drapetis aterrima Curtis: Lundbeck, 1910: 254; Frey, 1913:
68; Engel, 1939: 111. Misidentifications.

Crossopalpus nigritella: Collin, 1961: 46, fig. 20.

Crossopalpus nigritellus: Chvéla, 1975: 271, figs 10, 19, 29,
614, 625-627, 777.

Material. Rif : 24 (M041), Maison forestiere, Malaise trap,
7.06-17.07.2014 (K. Kettani); 14 (M028), Maison forestiere, sweep net,
28.04.2019 (K. Kettani).

Middle Atlas: 13 (M047), La Maison de la Cédraie, sweep net,
29.05.2021 (S. Fekrani).

High Atlas: 14 (MO012), Source Titaouine, sweep net, 24.05.2021
(K. Menouar).

Previous record, not seen during this study: Rif,
Chefchaouen, Oued Laou, saltmarsh [Ebejer et al., 2019];
Issaguen, scrub, rocky slope, cedar forest, 1620 m a.s.l.
[Ebejer et al., 2019].

Diagnosis. Postpedicel nearly 2 times as long as
wide. Stylus long, about 5 times as long as postpedicel.
Ventral seta on pedicel longer, about 2 times as long as
postpedicel. Mesoscutum with only short brownish setulae
besides the usual stronger setae at the sides. Anepisternum
(mesopleura) entirely shiny black, no patches of
microtrichia present.

Legs with all coxae and femora black, tibiae brown
to black. All tarsomeres yellowish brown, hind basitarsus
brown as well as apical tarsomere. Hind tibia with an
anterior apical row of 4 setae, slightly longer than tibia as
wide. No strong anterodorsal setae present. Hind tibia with
a strong yellow pointed posterior spur.

Halter dusky (not white). Wing veins brown. Apical
portion of vein M, , weakly undulating.
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Figs 24-27. Crossopalpus nigritelloides sp. n., male, holotype (Tourbiére Amsemlil, M014), habitus and terminalia.

24 — habitus, lateral view; 25-27 — terminalia: 25 — right epandrial lamella with surstyli, latero-dorsal view, 26 — epandrium with cerci, dorsal view,
27 — epandrium with left cercus, ventral view (hypandrium omitted). Abbreviations are given in “Material and methods”.

Puc. 24-27. Crossopalpus nigritelloides sp. n., camew;, roaotun (Tourbiére Amsemlil, M014), rabutyc 1 TepMUHAAUN.

24 — umaro, o611 BUA; 25—27 — TepMyHAAMM: 25 — IIpaBasi SIIAHAPUAAbHAS TAACTUHKA C CYPCTHASIMU, AATEPO-AOPCAABHO, 26 — SITAHADPMIL C LiepKaM,
AOPCAABHO, 27 — SIIAHAPMIT C A€BBIM LIePKOM, BEHTPAABHO (IMIaHAPWIT He TToKasaH). PacumdpoBka cokpaliieHnit npuBeAeHa B pasaeae «Material and methods».

Male terminalia (Figs 29-31) black, somewhat
globular broader than tip of abdomen. Right cercus
narrow with a few long fine setae on the right side. Left
cercus enlarged with apical margin produced into a right
and a left point (Fig. 30). The left cercus is longer than in
other European specimens. Right surstylus 1 large hood-
shaped bent over the tip of the epandrium (Figs 29, 30).
Right surstylus 2 rectangular (Fig. 31) covering the
presence of a smaller papilla-like projection at the base

of rs1 (Fig. 31, inset). Both left surstyli are rather small
with not very long setae (Fig. 31).

Notes. The illustrations given by Chvéla [1975:
figs 625-627] are confusing since microtrichia were added
to the anus which are not present in most Crossopalpus,
at least in dorsal view so far as known. Hence the size of
the right cercus is way too large [Chvala, 1975: fig. 626].
The left cercus, confusedly called left dorsal appendage
[Chvdla, 1975: fig. 627], is presented with a pointed tip at
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Figs 28-31. Crossopalpus nigritellus, male, habitus (Maison forestiére, M028) and terminalia (Source Titaouine, M012).

28 — habitus, lateral view; 29-31 — terminalia: 29 — right epandrial lamella, lateral view, 30 — epandrium and cerci, dorsal view, 31 — epandrium and
cerci, with detail of small projection below tip of right surstylus, ventral view (hypandrium omitted). Abbreviations are given in “Material and methods”.

Puc. 28-31. Crossopalpus nigritellus, camewn, raburyc (Maison forestiere, M028) u Tepmuuaauu (Source Titaouine, M012).

28 — raburyc, Bup c60Ky; 29-31 — TepmuHaamm: 29 — mpaBasi SIIAHAPMAAbHASI [TAACTMHKA, AAQTePAAbHO, 30 — SIIAHAPMIT U LiePKM, AOPCaAbHO, 31 —
SIAHAPWUIL U LIEPKH, C AETAAUBMPOBAHMEM HEOOABIIOrO BBICTYIIA ITOA BEPIIVHON PABOrO CYPCTHUASL, BEHTPAABHO (TMITAHADUIT He MOKa3aH). PacimdpoBka

COKpalljeHIiT IpMBeaeHa B pasaeae «Material and methods».

both lobes of the cercus, while the tips are rounded in the
specimens we observed so far.

As indicated in the description of the male terminalia,
the left cercus is longer in the specimens we studied here.
The shape of the left cercus is also slightly different. The
median excavation on the apical border is more shallow,
while it is much deeper in European specimens. Genetic
distance of these forms is unknown.

Distribution. Britain Isles, Danish mainland, the
Netherlands, Belgium, France (mainland), Spain (mainland),
Germany, Switzerland, Czech Republic, Austria, Slovakia,
Sweden, Finland, Estonia, Lithuania, Poland, Slovenia,
Greece (mainland, Crete), Ukraine, Russia (northeast and
centre of the European part).

This is the first record of Crossopalpus nigritellus from
the Middle and High Atlas.
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0.1 mm

Figs 32—-35. Crossopalpus pilipes, male (Romania, Sacalin Island (leg. A. Pintilioaie)), details of structure.

32-34 — terminalia: 32 — epandrium, dorsal view, 33 — epandrium, ventral view (hypandrium omitted), 34 — right epandrial lamella with right surstylus,
lateral view; 35 — fore leg, anterior view. Abbreviations are given in “Material and methods”.

Puc. 32-35. Crossopalpus pilipes, camew (Pympinus, ocrpos Caxaaut (leg. A. Pintilioaie)), AeTaan crpoeHus.

32-34 — TepMuHaAMy: 32 — SMAHAPUIL, AOPCAABHO, 33 — BMAHADPMIT, BEHTPAABHO (TMITAHAPWIT He TOKa3aH), 34 — mpaBasi SllaHAPUAAbHAs IAACTVMHKA C
MpaBbIM CYPCTHMAEM, AATEPAABHO; 35 — TIepeAHsisi HOTa, BUA criepean. PacumdpoBka cokpalneHnii mpuBeAeHa B paspeae «Material and methods».

Crossopalpus pilipes (Loew, 1859) Diagnosis. Crossopalpus pilipes has the fore femur

(Figs 32-35) with more than one (2-3) dorsal setae and 4 long ventral

setae. The related species C. atlanticus has the fore femur

Drapetis pilipes Loew, 1859: 36 (type locality: Sicily). with only 1 dorsal seta and a single ventral seta at its base.

Drapetis (Crossopalpus) pilipes: Engel, 1956: 117 (diagnosis), ~ The fore tibia is apically set with less dense pubescence
fig. 68 (Engel [1956] transferred this species to Crossopalpus, but  (Fig. 35) than in C. atlanticus. Male terminalia (Figs 32—35):
indicated it as Drapetis in figure capture). left cercus with a deep notch on the apical border.
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Notes. Raffone [2015: figs 1, 2] illustrated the terminalia
of a male recorded at Bahiret el Bibane, Tunisia. Due to
the lack of annotations on the figures from Raffone [2015],
we do not find resemblances with the specimen from
Romania we used for comparison. A revision of the type
material is needed to clearly distinguish between both
C. atlanticus and C. pilipes.

Distribution. Spain, France, Italy, Romania, Bulgaria,
Greece, Tunisia and Egypt.

Crossopalpus pilipes is to our knowledge not yet
reported from Morocco although it is expected to occur
here since it is a Mediterranean costal species that is
reported from nearby countries (Spain, Tunisia).

39

Crossopalpus setiger (Loew, 1859)
(Figs 36—40)

Drapetis setigera Loew, 1859: 39 (type locality: Germany).

Crossopalpus setiger: Chvéla, 1975: 268 (redescription),
figs 616, 617, 619-621, 775; Kovalev, 1976: 782, figs 3, 4 (male
terminalia).

Material. Rif: 14 (M022), Tourbiére Amsemlil, sweep net, 7.02.2017
(K. Kettani); 1, 19 (M009), Tourbiére Amsemlil, sweep net, 23.04.2017
(K. Kettani); 77, 82 (M001 ' dissected, M002) Oued Amsemlil, sweep net,
1.07.2019 (K. Kettani); 15, 99 (M052), Bni M’hamed, sweep net, 10.05.2021
(L. Zouhair).

Middle Atlas: 14 (M046), Lake of Zerrouka, sweep net, 13.10.2023
(L. Zouhair).

Anti-Atlas: 14 (MO021), Dades valley, sweep net, 28.09.2022
(S. Fekrani); 23 (M064), Fint oasis, sweep net, 14.05.2024 (L. Zouhair).
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Fig. 36-40. Crossopalpus setiger, male (Oued Amsemlil, M001), habitus and terminalia.

36 — habitus, lateral view; 37—-40— terminalia: 37 — right surstylus and left surstylus, right lateral view, 38 — right epandrial lamella and right cercus,
lateral view, 39 — epandrium and cerci, dorsal view, 40 — epandrium, ventral view (hypandrium omitted). Abbreviations are given in “Material and methods”.

Puc. 36-40. Crossopalpus setiger, camerj (Oued Amsemlil, MOO1), raburyc 1 TepMuHaAum.

36 — raburyc, Bup c60Ky; 37-40 — TepmuHaAnu: 37 — MPaBbIl CYPCTUAD U A€BBIIl CYPCTVAD, AQTE€PAABHO CIIpaBa; 38 — npaBasi SNaHAPMAAbHASI [TAQ-
CTUHKA ¥ [IPaBbIIL LIePK, AaTePaAbHO; 39 — SIIAHAPUIL U LIePKU, AOPCAAbHO; 40 — SIIAHAPMIL, BEHTPAABHO (IMIIAHAPHUIT He oKasaH). Pacundposka cokpaieHmit

npuBeAeHa B paspeae «Material and methods».
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Previous record not re-examined: Rif, Smir lagoon
[Ebejer et al., 2019].

Brief redescription. A shiny black species with black legs
(Fig. 36). Postpedicel 1.5 times as long as wide. Black ventral apical
seta on pedicel shorter than postpedicel. Mesoscutum with long
black setae mixed with small brownish hairs. Mid tibia with a long
black anterodorsal seta on basal quarter. Hind tibia with 5 black
anterodorsal setae and lacking a posterior apical tooth.

Male terminalia black (Figs 37-40). Right surstylus 1 has
the apex bent hood-like over the apex of the epandrium (Fig. 38).
At the base of sl is a lobe considered as rs2 with truncate tip and
bearing 2 apical setae. The apical margin of the right epandrial
lamella bears a short triangular projection, the dorso-apical
projection (Fig. 38, dp). The right cercus is digitiform in dorsal
view and with a strong subapical seta (Fig. 38). The left cercus is
black and has 3 lobes, the apical lobe is large with a broad truncate
apical margin (Fig. 39), which lacks a rim as in C. dilutipes and
C. flavitibia sp. n. At the right side is a large keel-like lobe hidden
under the anus (Fig. 39), but visible in a ventral view on the
epandrium (Fig. 40). At the left side is a ribbon-like lobe directed
upward, with small apical setulae (Fig. 39), in ventral view the apex
of the epandrium is truncate (Fig. 40). The setae on the right side
of the left cercus, especially on the apical half, are strong and black
while in related species these setae are yellowish and appear less
strong. Left surstylus 1 is short (Fig. 40), with short setulae, while Is2
is digitiform and bears a very long apical seta (Figs 37, 39, 40).

Notes. The male terminalia of the specimens from
Belgium, the Netherlands, Greece and Romania have
been compared to the specimens from Morocco and the
resemblance is great (Grootaert, unpublished) so that we
consider it now indeed as a single species with a very wide
distribution.

In all the specimens we studied, the anus lacks
microtrichia in dorsal view, in contrast to the illustration in
Chvala [1975: fig. 620], where microtichia were erroneously
added to the anus.

Distribution. Very wide distribution in North
Africa and Europe: Britain Isles, Danish mainland, the
Netherlands, Belgium, France (mainland), Spanish
mainland, Germany, Czech Republic, Sweden, Finland,
Estonia, Lithuania, Italy (mainland, Sardinia), Bulgaria,
Greece (mainland, Dodekanisos), Russia (northeast and
centre of the European part).

Here in Morocco it is up to now only found in
mountains and it is newly recorded from the Middle Atlas
and Anti-Atlas.

In Europe it is more of a lowland species that occurs
along both saline and freshwater marshland habitats.
However, in Greece it was found in mountain forests
[Grootaert, Beuk, 2024].

1 mm

Fig. 41. Crossopalpus undulans sp. n., male, holotype (Oued Tadounia,
MO023), habitus.

Puc. 41. Crossopalpus undulans sp. n., camen, rosotun (Oued
Tadounia, M023), raburyc.

Crossopalpus undulans Grootaert et Zouhair, sp. n.
(Figs 41-44)

Material. Holotype, &' (M023): Morocco, Rif, Oued Tadounia, sweep
net, 29.06.2008 (K. Kettani). Paratype: 13 (M048), Morocco, High Atlas,
Oued Ahansal, sweep net, 10.07.2021 (Y. Fekrani).

Diagnosis. A small black species (body length: 2.5 mm;
wing length: 3 mm). Hind tibia lacking a posterior apical
tooth. In the key of Chvdla [1975], the new species will lead
to C. curvinervis (Zetterstedt, 1842). However, the male
terminalia of the new species are entirely different from
C. curvinervis as illustrated by Chvala [1975: figs 631-633]
mainly by the apical margin of the left cercus which is
sharply pointed to the right side. In the new species the
right side of the left cercus has a broadly rounded tip. The
terminalia in C. curvinervis are very wide, while in the new
species they are much narrower.

Description. Male (Fig. 41). Head black with long black
diverging ocellar and vertical setae. Frons grey dusted, wide.
Upper half of gena under eye, densely dusted while lower half
shiny black. Face narrow, as wide as half width of scape, with grey
dusting. Clypeus shiny black. Gena broad, about 1/6 as wide as
height of eye, densely set with long silvery microtrichia. Occiput
grey dusted, set with short pale brownish setulae. Antenna pale
brownish. Postpedicel small, hardly longer than pedicel. Ventral
apical seta on pedicel black, slightly longer than pedicel. Stylus
black, nearly 4 times as long as basal antennal segments combined.
Palpus large, pale brownish, set with white setulae; strong apical
seta lacking. Proboscis brown.

Thorax with mesoscutum shiny black, with posterior border
grey microtrichose. Anepisternum (mesopleuron), anepimeron
(pteropleuron) and anepimeron (hypopleuron) entirely
microtrichose, only katepisternum (sternopleuron) shiny black.
Mesoscutum uniformly and densely with short pale setulae. No
distinct acrostichal or dorsocentral rows. Three short fine pale
setae about as long as postpedicel in dorsocentral position. One
fine black notopleural and 1 short black post- and supra-alar setae
present. Pair of long black scutellar setae with short lateral seta.

Legs entirely reddish yellow with brown maculation
especially on mid tibiae and anteriorly on hind femora. Hind coxae
and trochanters brownish. All tarsomeres reddish yellow including
apical tarsomeres. Fore coxa with yellowish setation. Fore femur
swollen on basal 2/3, with minute yellowish ventral pubescence.
Short anterior, black preapical seta present and very short preapical
posteroventral seta. Fore tibia shorter than fore femur with pair of
long black preapical setae; posteroventral seta longer than width
of tibia, anteroventral paler and shorter. Mid coxa set shiny black
anteriorly, with long pale anterior setae. Mid femur narrower than
fore femur, with long black anterior preapical seta, no distinct
ventral setae. Mid tibia with pair of not very long brown preapical
setae. Hind coxa brown anteriorly, darker posteriorly. Hind femur
longer than mid femur, thickened at middle with short black
anterior seta as long as width of femur. Hind tibia lacking posterior
apical spur, ventrally with dusky setulae about as long as width of
tibia. Metatarsus with yellowish setulae only, lacking spines.

Wing clear, veins pale brownish (Fig. 41). Vein R, . with
anterior bend on apical half, diverging in middle and converging
after middle to end parallel to M, , in costa. M, , strongly bent
upward near middle. Halter white. Squama whitish with long pale
cilia.

Abdomen dark brown. Tergites dusted at base, set with short
yellowish setulae. Sternites also with short setulae.

Terminalia black (Figs 42—44): right epandrial lamella with a
large dorso-apical projection considered as the rs1 fused with the
epandrium. At right side is large lobe, also fused to the epandrium
and considered to be the right surstylus 2. At the inside of the
epandrium is a large plate behind the dorso-apical projection
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0.1 mm

Fig. 42—44. Crossopalpus undulans sp. n., male, holotype (Oued Tadounia, M023), terminalia.
42 - right epandrial lamella, lateral view; 43 — epandrium and cerci, dorsal view; 44 — epandrium, ventral view (hypandrium omitted). Abbreviations

are given in “Material and methods”.

Puc. 42-44. Crossopalpus undulans sp. n., camewn, roaorun (Oued Tadounia, M023), TepmuHasnm.
42 — npaBasi STIAHAPMAABHAS [TAACTUHKA, AATEPAAbHO; 43 — BMAHAPUIT U LIEPKM, AOPCAABHO; 44 — STMAHADUIL, BEHTPAABHO (TUMIAHAPUIT He TTOKA3aH).

PacumdpoBka cokpaleHunii npuBepeHa B paspeae «Material and methods».

(Figs 42, 44), but indistinct in dorsal view of the epandrium
(Fig. 43). Right cercus short with truncate tip, bearing long setae.
Left cercus very large, somewhat club-shaped, with shallow apical
notch. Right side of apex lacks setation; middle and left side of left
cercus bearing dense setation. Left surstylus 1 and Is2 quite long,
finger-like, both set with short setulae only.

Female unknown.

Derivatio nominis. The name undulans refers to the
undulation of vein M, ,

Key to male Crossopalpus from Morocco
(modified from Chviéla [1975])

1. Hind tibia with at least 2 distinct anterodorsal setae
besides usual preapical setae. Mesonotum with long
erect black setae mixed with short pruinescent setae
COVering MeSONOtUM ......cc.cvuiiviviuniimiveiiiseneiiereneinsenes 2

— Hind tibia without anterodorsal setae except preapical
setae. Mesonotum with only short setae, without
distinct long erect setae except at lateral margins ....... 6

2. Hind tibia with 2 to 3 very long posterodorsal setae
(in addition to the row of anterodorsal setae), about
3 times as long as width of tibia. Hind tibia with a
preapical posterior yellow spur, about one third length
of metatarsus 3

— Hind tibia without long posterodorsal setae and long
posterior spur, at most with small rounded projection

4

3. Fore femur with 4 long ventral setae. Fore tibia with
sparse pale pubescence anteroventrally (Fig. 39).
Mediterranean region and North Africa......... C. pilipes

— Fore femur with a single ventral seta at base. Fore tibia
densely pubescent anteroventrally pale. Morocco ......
C. atlanticus
4. Hind tibia black or dark brown on basal quarter. Left
cercus with strong black setae on right lobe ...............

................................................................................. C. setiger
— Hind tibia yellow. Left cercus with fine yellow setae on
right lobe 5

5. Palpus yellow. Legs extensively yellow, including all
coxae, in male (in female, femora sometimes brown
to black). Dorsal projection on upper margin of right
epandrial lamella present, short, not pointed (Fig. 12).
Spain, North Africa C. dilutipes

— Palpus black. Legs with black femora. Dorso-apical
projection on right epandrial lamella long and pointed
(Fig. 21). MOIOCCO ..ccveuvevienveveiavenianns C. flavitibia sp. n.

6. Anepisternum (mesopleuron) entirely shiny black. Hind
tibia with more or less distinct apical tooth. ............... 10

— Anepisternum (mesopleuron) with spots of light
pubescence or entire upper margin pubescent. Hind
tibia with large distinct apical tooth (C. aeneus) or
without apical tooth (C. flavipes and C. undulans) ...

11

10. Larger species (body 2.4 mm). Left cercus with notch on
apical margin (Fig. 30). Apical segment of vein M, ,
slightly undulating but not curved upwards until
extreme tip C. nigritellus

— Smaller species (body 1.8 mm). Left cercus deeply
indented apically (Fig. 26). Apical segment of vein M, ,
straight ....c.cceeeeeeneee. Crossopalpus nigritelloides sp. n.
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11. Palpus and legs mainly black .........cccoeuevueuunace C. aeneus
— Palpus and legs reddish yellow .........ccccoeveveverervircrunnanee 12
12. Apical section of vein M, , with strong median wave

(Fig. 41) C. undulans sp. n.
— Apical section of vein M, , almost straight (Fig. 20) ........
C. flavipes sp. n.

Discussion

Table 2 provides an overview of the species studied
in the present work. As can be seen, only 144 specimens
were collected. This rather low number is likely due to the
collecting technique. Crossopalpus is mainly active on the
ground and sometimes lives hidden under debris and fallen
leaves [Chvéla, 1975] and hence not easily collected by
sweep net. Coloured pan traps and sometimes Malaise traps
are more efficient in collecting larger numbers [Grootaert,
Beuk, 2024]. As can be seen further in Table 2, 118 males
and only 26 females have been collected. We suppose this
discrepancy in sex ratio is due to different activity patterns,
where females are less easily observed and collected.
Although only 144 specimens were collected, they belong to
nine species, four species being new to science. One of the
new species is a singleton, two species are doubletons while
the other one is tripleton. These low numbers suggest that
several more species are present. Crossopalpus pilipes, a
species with a wide distribution around the Mediterranean
coast, is one of them.

Species groups

The morphological differences between some species
are striking so that species groups, clusters or species
complexes can be seen. In his overview of the Scandinavian
fauna, Chvéla [1975] did not see the necessity yet to group
the species. Indeed, the northern fauna is rather limited
in species. However, Collin [1960] already recognized the
Crossopalpus aenescens-group that includes four species.
Smith [1967] provided a key and illustrations of the male
terminalia to these species and he used both the term
complex and species group for them. His illustrations of
the male terminalia were limited to only the two lobes

Table 2. Overview of the Moroccan species and studied specimens of
Crossopalpus.

Tabauua 2. MapokkaHckue Buabl Crossopalpus 1 KOAMYECTBO
M3Y4Y€HHDBIX 9K3E€MIIASIPOB.

| =
S;;gey({:ies iz 5 'é‘é % ?Og §
A p 6 SO | l=a)
Crossopalpus aeneus Walker, 1871 80 5 85
Crossopalpus atlanticus Raffone, 2015 10 3 13
Crossopalpus dilutipes Strobl, 1906 2 2
Crossopalpus flavipes sp. n. 1 1
Crossopalpus flavitibia sp. n. 2 2
Crossopalpus nigritelloides sp. n. 3 3
Crossopalpus nigritellus Zetterstedt, 1842 4 4
Crossopalpus setiger Loew, 1859 14 18 32
Crossopalpus undulans sp. n. 2 2
Total number / O61jee KoAMYECTBO 118 26 144

of the right surstylus that are named in the present study
rsl and rs2 (Fig. 4). The major parts of the male terminalia
were not illustrated and hence it was difficult to compare
the structures with the more complete illustrations given
by Chvéla [1975], especially because the complicated
structure was not annotated as mentioned previously in
the introduction.

In the present study we recognize five species-groups
not only based on the observations of the Moroccan fauna
but consolidated with other Palaearctic regions.

Crossopalpus  aenescens-group. This  species
group is characterised by the hind tibia having a strong
posterior spur on, but lacking strong anterodorsal setae
instead. Appendages (lobes) are present on the apex of the
right epandrial lamella tentatively recognized as surstyli
(rs1 and rs2). The left cercus is longer than the right cercus
and the cerci are connected by a broad bridge.

The Crossopalpus aenescens-group is represented here
by C. aeneus only. Crossopalpus aenescens (Wiedemann,
1830) (known from Namibia, Botswana, Zimbabwe,
South Africa and Madagascar [Cumming, Sinclair,
2014]), C. subaenescens Collin, 1960 (known from Egypt,
Palestine and Arabia) and C. hirsutipes Collin, 1960 (from
South India) were already assigned to this group, while
C. complicans Grootaert et Van de Velde, 2019 is another
species described from the Cabo Verde Islands that belongs
to this group.

Crossopalpus  pilipes-group. This group is
characterised by the hind tibiae having a strong posterior
spur and bearing at least three pairs of long dorsal setae.
There are no appendages or lobes on the inside of the tip of
the right epandrial lamella. Right surstylus is represented
by a single large lobe, tentatively annotated as rsl. The
right cercus is finger-like and separated from the enlarged
left cercus that has an apical excavation. Left surstylus Is2 is
much larger than the left surstylus Is1 and it is densely set
with long setae on the entire right side (Figs 10, 33).

Although this group superficially resembles the
aenescens-group, there are major differences as can be seen
in the diagnosis. Following species are included: C. pilipes,
C. atlanticus and C. salensis Grootaert et Van de Velde,
2019 (Cabo Verde).

Crossopalpus nigritellus-group. This group is
characterised by the hind tibiae having a strong posterior
spur, but lacking strong anterodorsal or dorsal setae. There
are no distinct appendages or lobes present at the inside
of the tip of the right epandrial lamella. The right cercus
is slender and broadly separated from the large left cercus.
The left surstyli are short, with short setae.

In this group we recognize C. nigritellus and
C. nigritelloides sp. n., but for the moment we are hesitant
to include other species.

Crossopalpus  setiger-group. This group s
characterised by the hind tibiae lacking a posterior spur and
having 3-6 strong anterodorsal setae. The right surstylus rs1
is hood-like bent over the cerci. Right surstylus rs2 is long,
generally strap-like. The right epandrial lamella has a more
or less prominent dorso-apical projection (absent is other
groups). The right cercus is well separated from the left
cercus. The apex of the left cercus is truncate (sometimes
with a rim) and a long, strap-like, left lobe present.
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In addition, an inner lobe is present. The left surstyli are
small and the left surstylus 2 generally bears one or more
long apical setae.

This group includes C. setiger, C. dilutipes and
C. flavitibia sp. n. all known from Morocco. Other
species belonging to this group are C. chvalai Kovalev,
1976 (Hungary, Greece and Russia) as well as C. giordanii
Raffone, 1983 (Volano, Italy), C. demartini Raffone,
1984 (Sicily; maybe a junior synonym of C. dilutipes and
C. bonomettoi Raffone, 1984 (Sardegna, Italy)). Species
C. giordanii, C. demartini, C. bonomettoi need a revision of
their specific status.

Crossopalpus flavipes-group. This group is
characterised by the hind tibiae lacking a posterior spur
as well as distinct anterodorsal setae. The right epandrial
lamella has a very large inner lobe (a2) and a small papilla-
like projection at the right side (al). The right surstylus rs2
is small. The right cercus is not connected to the left cercus.
The left cercus bears a large rectangular projection to the
right side, however this could be a specific character only
for C. undulans sp. n.

Apart from C. flavipes sp. n., we tentatively include
C. undulans sp. n. to this group or cluster. Currently, it is
not clear which other Palaearctic species can be associated
to these species. Crossopalpus minimus (Meigen, 1838)
and C. humilis have more or less similar though distinctly
different male terminalia. Moreover, both species have a
small posterior spur on the hind tibiae. Maybe all belong
to the nigritellus-group after all and an analysis of multiple
genes could help to elucidate the phylogeny of the species-
groups and the genus.

Habitat preference

Based on its diverse climatic, orographic and
geomorphological characteristics, the Moroccan territory
can be divided into seven natural biogeographical zones:
the Rif, the Eastern Morocco, the Atlantic Plain, the Middle
Atlas, the High Atlas, the Anti-Atlas, and the Sahara
[Beaudet, 1967; Thauvin, 1971; Combe, Monition, 1971;
Benabid, 1982, 1985; Mokhtari et al., 2013]. Extensive
collecting expeditions conducted for over a decade across
these biogeographic zones, covering a broad range of
habitats and targeting different seasons of the year, have
resulted in the compilation of a large collection of hybotid
flies, including the specimens of Crossopalpus under study
here. During these excursions, Crossopalpus was associated
in most cases with the edges of wetlands like oueds
(intermittent and permanent watercourses), valleys, peat
bogs, lakes, lagoons, waterfalls, springs and oasis including
seashore areas in sandy dunes, estuaries, rocky shores or
caves and rarely associated with strictly terrestrial habitats
such as forests and agricultural fields, or open vegetated
habitats (grasslands).

Some species can inhabit different biotopes, both at
edges of aquatic habitats as well as exclusively terrestrial
habitats, like C. aemeus which occupies most of the
mentioned habitats and constitutes the most commonly
found species in Morocco (Fig. 45), occurring in all
Moroccan regions and in most prospected sites. This species
was previously recorded by Shamshev et al. [2005] in the
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C.aeneus C. atlanticus C.dilutipes C. nigritellus C. setiger

Fig. 45. Distribution of Moroccan Crossopalpus species among the
investigated types of habitats.

Puc. 45. PacripepaeeHyie MapoOKKaHCKMX BUAOB poaa Crossopalpus B
Pa3AMYHBIX TUITAX ICCAEAOBAHHBIX MECTOOOUTAHMIL.

country, but no habitat information was given. According
to Chvala and Kovalev [1989] and Yang et al. [2007],
C. aeneus is recorded in all North African countries (except
Mauritania where the genus has not yet been reported),
but unfortunately there are no ecological data available
in these references to compare with our findings. Ventura
et al. [2015] recorded C. aeneus in Algeria, found on the
banks of an oued, a lake and a sebkha. This latter habitat is
a kind of salt lake that occurs in the Sahara, occupying the
bottom of a depression. It is important to highlight that this
kind of biotope was also mentioned by Grootaert and Van
De Velde [2019] as an habitat of Crossopalpus spp. from
Cabo Verde. In fact, there are many sebkhas in Moroccan
Sahara, but unfortunately, this part of the country has
received little attention during field excursions, leading us
to believe that several other Crossopalpus species will be
found when collecting is stepped up.

Crossopalpus atlanticus can be considered as a littoral
species (Fig. 45). It prefers sandy dunes, rocky shores
or edges of estuaries, or aquatic habitats close to the
beach. Raffone [2015] recorded it for the first time on the
beach of Mohammedia (previously named Fedala) in the
Atlantic Plain. In our study, we found this species along
the Mediterranean coast at Martil beach in the Western
Rif, and at Saidia beach, beach of Kariat Arekmane and the
Moulouya estuary in Eastern Morocco, as well as on the
shores of Sidi Boughaba lake, 800 m away from Mehdia
beach on the Atlantic coast.

Crossopalpus dilutipes was collected in the sandy
dunes of Stehat beach along the Mediterranean coast
and on the edge of a peat bog (Amrah). It was previously
reported by Ebejer et al. [2019] from the sandy dunes of
Kabila beach and the shores of the Smir lagoon on the
Mediterranean coastline, as well as in the saltmarsh on the
Atlantic coast. We can suggest that this species prefers to
inhabit edges of aquatic habitats including coastal marine
habitats (Fig. 45), in particular sandy dunes, salty wetlands
and lagoons. In North Africa, C. dilutipes has also been
reported in Tunisia [Chvala, Kovalev, 1989; Yang et al.,
2007], but no data on its habitat has been provided.



214 P. Grootaert, L. Zouhair, K. Kettani

Records / Haxoaku

>2 28 §5 T2 I 04 28 HE5 52 52 52 B2
= 5 © @ @ o3
s§ sg 58 28 2L 53 35 3z <S8 88 =8 =&
Zma 2ga 8s <go = 3 - 925 €x Sx E£x E£®
c? 58 = 2 s 's 23 §E 3 58 §¢
Sx o0 < < gF 8t %2 8%
g g8 °S 5T &%
)

| D [] H

C. aeneus C. atlanticus C. dilutipes C. nigritellus C. setiger

Fig. 46. Seasonal pattern of Moroccan Crossopalpus species based on
records number.

Puc. 46. Ce30HHas1 AHAMMKA MApOKKaHCKMX BUAOB poaa Crossopalpus
Ha OCHOBE KOAMYECTBA HAXOAOK.

Crossopalpus nigritellus was caught mainly in forests,
but also at the edges of aquatic habitats (Fig. 45). We found
it twice in a fir forest (Abies marocana) at high altitude
in the Rif region in 2014 and 2019 at the same locality, as
well as in a cedar forest (Cedrus atlantica) in the Middle
Atlas, also at high altitude. Ebejer et al. [2019] also reported
it in a cedar forest in the Rif. However, it can also inhabit
the edges of aquatic habitats since it has been spotted at
the edge of a spring in the High Atlas, and around a salt
marsh in the Rif by Ebejer et al. [2019]. In North Africa,
C. nigritellus has so far only been reported from Morocco.

Crossopalpus setiger seems to prefer mostly wetlands
(Fig. 45), according to the collecting sites where it has been
captured at the edges of oueds, peat bogs, lakes, valleys and
oasis. Ebejer et al. [2019] also recorded it from a lagoon
on the Mediterranean coast, but we found it as well in a
forest at 1330 m in the Rif region. In North Africa, like
C. nigritellus, C. setiger is currently only reported from
Morocco.

As regards to the newly described species, some
statements can be made about their ecological preferences,
although further material is needed to support our findings,
especially for species with a single record as Crossopalpus
flavipes sp. n. which was captured from a forest.
Crossopalpus nigritelloides sp. n. was captured from a forest
and the edge of a peat bog. Crossopalpus flavitibia sp. n. was
recorded in the same habitat (agricultural fields) following
its records in the High Atlas (2017) and Anti-Atlas (2020).
The same applies to C. undulans sp. n. which was found at
the edge of an oued in the Rif (Oued Tadounia) in 2008, and
in another oued (Oued Ahansal) in the High Atlas in 2021.

Phenology

According on our results, the flight period of
Crossopalpus does not seem to be well defined since the
genus was observed at different seasons of the year and
seems to be inherent to each species specifically (Fig. 46).
Crossopalpus aeneus which represents the most common
species in the country, occurred in all four seasons,

suggesting its ability to adapt to different climatic conditions.
The same can be said for C. setiger, which appeared in
spring (April, May), summer (July), winter (February) and
autumn (September and October). Crossopalpus atlanticus
was previously collected by Raffone [2015] in summer in
June, and we reported recently this species in the same
season (June, July), but also in spring (May). Crossopalpus
dilutipes seems to occur in spring, since we only collected
it in April and May and was previously reported by Ebejer
et al. [2019] in the same months. Crossopalpus nigritellus
emerged mainly in spring (April, May) and the beginning of
summer (June), but it appeared later in autumn (October).

As for the new described species, a clearly defined
flight period could not be proven either, particularly for
species that only have one record, like C. flavipes sp. n.
reported in February. Crossopalpus nigritelloides sp. n. was
captured in spring (April) and summer (June). Crossopalpus
undulans sp. n. appears to occur only in summer, since it
has been captured twice in June (2008) and July (2021),
but C. flavitibia sp. n. was collected in winter (December)
and in summer (July), revealing its adaptation to extremely
wide-ranging climatic conditions.
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3aMevyaHue MO CMUHOHUMUU MaA€aPKTUYECKIUX MOAe-4€XAOHOCOK
(Lepidoptera: Coleophoridae)

© 10.J1. bypamkusH

Kapaparckas HayuHast cranuust uM. T.VI. Bssemckoro — npupopusiit sanoBeaHrk PAH — duanaa ®epepasbHOTO MCCAGAOBATEABCKOTO LIEHTPa
«/HCcTuTyT 61oAorum 1xHbIx Mopet umeHn A.O. KoaaeBckoro PAH», ya. Hayku, 24, moc. KypoptHoe, ®eopocust, Pecrybanka Kpoim 298188
Poccust. E-mail: juriy.budashkin@yandex.ru

Pestome. Tunossle sK3eMIAsipbl MoAei-yexaoHocok (Lepidoptera: Coleophoridae) Casignetella magyarica (tunosoe
MeCTOHaxoXAeHue: BeHrpusi, HaumoHaabHbin napk «KuiukyHuwar») u Ecebalia parasymi (TuroBoe MeCTOHaXOXAeHUeE:
Poccusi, okpectHocTy CaparoBa) KOHCIeLMdUYHbL, I09TOMY BTOPOe Ha3BaHNe yCTAaHABAMBAETCS B KaUeCTBe CyO'beKTUBHOIO

MAaputero cuHouuma: Casignetella magyarica (Baldizzone, 1983) = Ecebalia parasymi Anikin, 2005, syn. n.

Karueswre crosa: Lepidoptera, Coleophoridae, HoBbi1 cuHoHuM, [TaseapkTuka.
A note on the synonymy of Palaearctic casebearer moths (Lepidoptera: Coleophoridae)

© Yu.l. Budashkin

T.I. Vyazemsky Karadag Scientific Station — Natural Reserve of the Russian Academy of Sciences — Branch of A.O. Kovalevsky Institute of Biology
of the Southern Seas of RAS, Nauka str., 24, Kurortnoe settlement, Feodosia, Republic of Crimea 298188 Russia. E-mail: juriy.budashkin@yandex.ru

Abstract. The type specimens of the casebearer moths (Lepidoptera: Coleophoridae) Casignetella magyarica (type locality:
Hungary, Kiskunsag National Park) and Ecebalia parasymi (type locality: Russia, Saratov environs) are conspecific, so the
second name is established as a subjective junior synonym: Casignetella magyarica (Baldizzone, 1983) = Ecebalia parasymi
Anikin, 2005, syn. n.

Key words: Lepidoptera, Coleophoridae, new synonym, Palaearctic.

Caucasian Entomological Bulletin 2024

B npotiecce onpeaeAeHss MaTepuasa Mo MOASIM-4eX-
AoHOCKaM KpBIMCKOTO IOAYOCTPOBa OKa3aAOCh HEBO3-
MOXXHBIM pasrpaHuunTb BUAbL Casignetella magyarica
(Baldizzone, 1983) u C. parasymi (Anikin, 2005) no cam-
KaM. Hu Bo BHelllHeM CTpOeHMM, HU B CTPOEHUM T'€HUTA-
AV HUKAKUX BUAOCHELM(DUIHBIX IPU3HAKOB BBISIBAEHO HE
OBIAO, VI BO3HUKAO MIPEATIOAOXKEHVE, UTO STU BUAOBBIE Ha-
3BaHUS MOT'YT ObITb CMHOHMMaMU. VI3yyeHue OpUrMHAAD-
HbIX onmcaHuil oboux BuAOB [Baldizzone, 1983; AnukuH,
2005] yCHAMAO 3TU MTOAO3PEHNsI, YTO MOOYAMAO HAC CPaB-
HUTb TUIIOBbIE 9K3EeMITASIPBI; Pe3YABTATBI M A€TAU B OCHOBY
HACTOSIIIEro COOOIEeHNS.

B cTaTbe UCIIOAB30BaHBI CAEAYIOLINE COKPALEHNUS:

3/H — 300Aormueckust MHCTUTYT Poccuiickoit akape-
mun Hayk (Cankt-TleTep6ypr, Poccust);

HNHM - BeHnrepckuil Myseit eCTeCTBEHHO UCTOPUU
(Magyar Természettudoményi Muzeum, Bypaneiur, BeH-
rpus);

GB — koaaexuust Askopaxno Baappunuone (Giorgio
Baldizzone, Actu, Vtaans);

KHC - xoaaeximst Kapaparckoil Hay4HO! CTaHLUU
um. T.VL. Bsizemckoro (©eopocus, Kpoim, Poccus).

Casignetella magyarica (Baldizzone, 1983)
(Puc. 1-7)

= Ecebalia parasymi Anikin, 2005, syn. n.

Marepuaa. Coleophora magyarica Baldizzone, 1983: 19, nmaparun
(GB), «Hungary, Agasegyhiza Homokbuckas, 2.10.1953, leg. Ehik»; 19,
naparun (HNHM), «Hungary, Kiskunsag NP, Izsak, Kolon-to, 23.08.1978,
leg. Sin, Mészér»; 19, naparun (GB), «Hungary, Kiskunsag NP, Fillophaza
homokbuckak, 24.08.1978, leg. Sin, Mészar».

Kparkoe coobuenne / Short Communication
DO https://doi.org/10.5281/zenodo.13934195

Ecebalia parasymi Anikin, 2005: 19, roaorun (3MH), «Poccus,
HwxuHee TloBoaxbe, okpectHoctu CaparoBa, OKTSAOpbCKOe yiLeAbe,
webHncTbit ckAoH, 11.09.1997, ex 1. ¢ Kochia prostrata (L.) Strand,
B.B. AHukuH».

Aonoanuteabnsii matepuas. 39 (KHC), «Kpbim,
6uocTanLys, Ha ceT, 31.08 1 2-3.09.1988, 10.J1. Byaaumxuu».

3ameuanust. Casignetella magyarica onvican B cocra-
Be cbopHoro poaa Coleophora Hilbner, 1822 no 5 camuam
(BxaArouast roaotun) u 15 camkam u3 Benrpuu [Baldizzone,
1983] u nepenecen B pop Aureliania Capuse, 1971 [Daab-
KoBUY, 1993], BIOCAEACTBUM CUHOHUMUSUPOBAHHBIN C
Casignetella Strand, 1928 [ByaawkuH u Ap., 2015]. TTosxe
BuA ObIA HaitpeH Takke B [IpnasoBbe [Baldizzone, Patzak,
1991], B Typkmenucrane [PaapkoBuy, 1993] B Boaro-
AonckoMm peruone, B Hibkaem IToBoaxbe, B KazaxcraHe
[Anikin, Falkovitsh, 1997; Anikin et al., 1999], 8 CaoBakuu
[Tokar et al., 1999], B Peciyb6auike Aatait (Poccus) [Bidzilya
et al., 2002], B Pymbinun [Vicol, 2003—2004], Ha Kppimckom
noayoctpose [Byaamkus, 2004], B ITpubaitkasbe [AHUKUH,
2011], B Cpeatem IToBoaxbe u Ha FOxxHOM Ypaae [AHu-
KuH, 2019].

Ecebalia parasymi 6b1A onucaH 1o AByM caMKaM, Io-
aoruny us CaparoBckont u mapaturny u3 OpeHOyprckoit
obaacTu [AHukuH, 2005], 1 60A€e HUTAE He YKa3bIBAACS.

Vi3ydyeHne TUIIOBOTO MaTepHaAd, TPeX IAPATUIIOB
(puc. 1-6) nepBoro Buaa (B TOM 4MCA€ U3 TUIIOBOTO Me-
CTOHAXOXXAEHNS, HALMOHAABHOTO napka «KuiukyHimar» B
Benrpun) u roaotumna (puc. 7) BTOporo, rokasaAo nx ove-
BUAHYIO KOHCIELMGUYHOCTh (IO CTPOEHMIO TeHUTAAUI
CaMOK), B CBSI3M C YeM U YCTAHABAMBAETCS HOBast CUHOHM-
must: Casignetella magyarica (Baldizzone, 1983) = Ecebalia
parasymi Anikin, 2005, syn. n.

Kapaaar,

ZooBank Article LSID: urn:lsid:zoobank.org:pub:0974037A-0D03-4671-B4BB-B4377CEADCCD
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Puc. 1-7. Casignetella magyarica, reAuTaAMM CaMKMI.

1-4 — maparun (BeHrpus, HaloHaAbHbIN MapK «KumkyHinar», mecuaxbie AloHbl Proaédasa): 1 — o61muit B (6€3 KOIYASTUBHONM CYMKH), 2 — aHTPYM,
3 — AYKTYC 1 KOMyASITMBHAs CYMKa, 4 — TepraAbHble LIMIIOBATble IIAACTUHKY; 5—6 — maparun (Bexrpus, HaumoHaAbHbII Mapk «KuiikyHinar», Vxak, ozepo
Koaon): 5 — 061mit Bup (6€3 KOMyAATUBHOI CYyMKM), 6 — KOIYASATUBHAs CYMKa; 7 — roaotun Ecebalia parasymi, o6mit Bup ¢ 6promkom. 1-6 — dororpadumn
Ax. Baabputione, 7 — pororpadpust C.1O. Cunésa.

Figs 1-7. Casignetella magyarica, female genitalia.

1-4 — paratype (Hungary, Kiskunsag National Park, Fiilophaza homokbuckak): 1 — general view (bursa copulatrix absent), 2 — antrum, 3 — ductus and
bursa copulatrix, 4 — tergal spinous plates; 5—-6 — paratype (Hungary, Kiskunsag National Park, Izsak, Kolon-t6): 5 — general view (without bursa copulatrix),
6 — bursa copulatrix; 7 — holotype of Ecebalia parasymi, general view with abdomen. 1-6 — photographs by G. Baldizzone, 7 — photograph by S.Yu. Sinev.

BAaI'OAapHOCTM npepocTaBaeHue Gotorpaduil reHUTaAMil TUIIOBBIX 3K-
3eMIIASIPOB, 4 TaKXe 3a KOHCyAbraumy, VrHauy Puxrepy

ABTOp BBIp@XKaeT MCKpeHH00 mpusHateAbHocTh  (Igndc Richter, Maaa Yayca, CAaoBakus) 3a 60AbLIYIO U
C.IO. Cunépy (Cauxr-Ilerep6ypr, Poccusi) u AXOpAXXuo — pasHOOOpasHYI0 MOMOLIDb B MPOLiecce IIOATOTOBKYU CTaTby,
Baappuyuone (Giorgio Baldizzone, Actu, Mrasms) 3a  Atmase Taxauy (Atilla Takics, BeaeHiie, Benrpus) 3a mo-



3aMevaHue II0 CUHOHMMUIY MTAA€apPKTUYECKUX MOAE-4€XAOHOCOK 219

MOIL[b B O3HAKOMAEHU! C AUTEPATYPHBIMU MCTOUHUKAMU
o Bocrounoit Esponie u A.B. 3namenckoit (Kapaparckas
HayyHas ctaHuusa uM. T.J. Basemckoro, noc. KypoptHoe,
Kpeim, Poccust) 3a TEXHUYECKYIO TOMOLLb [TPY IIOATOTOBKE
pyKomucu.

Pabora BbIlIOAHEHA B paMKax rocsapanusi Kapaaar-
cKolt Hay4Ho ctaHuuy uM. T.V. Bsasemckoro — npupopHo-
ro 3armoBepHuka PAH — ¢puanara DepeparbHOrO UCCAEAO-
BaTEAbCKUTO LieHTpa «V/IHCTUTYT 6MOAOTMY F03KHBIX MOpeil
umenn A.O. KoBaaesckoro PAH» Ne 124030100098-0 u ¢
JCIIOAB30BAHVEM MaTEPUAAOB, COOPAHHBIX HA TEPPUTOPUN
VHUKaABHOI HAyYHON YCTaHOBKU «[0CyAapCTBEHHBII ITpU-
POAHBII1 3an0BeAHNK ,Kapaparckmit“s.
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New Permian and Triassic Scytinopteridae (Homoptera: Cicadomorpha)

with elytrized tegmina, with notes on the origin of true bugs
(Heteroptera)

© D.E. Shcherbakov

Borissiak Paleontological Institute of the Russian Academy of Sciences, Profsoyuznaya Street, 123, Moscow 117647 Russia. E-mail: dshh@narod.ru

Abstract. New Scytinopteridae with elytrized tegmina are described: Ooscyta chertoprudi gen. et sp. n. from the Late Permian
of Karaungir, East Kazakhstan and Synelytra tverdokhlebovorum gen. et sp. n. from the Early Triassic of Petropavlovka,
Southern Cis-Urals, European Russia. The fossil insect assemblages of Karaungir and Petropavlovka are briefly characterized.
In the Late Olenekian of Petropavlovka, the earliest Ipsviciidae and Curvicubitidae are recorded, as well as the genera and
possibly species characteristic of Madygen, which indicates that the Middle Triassic entomofauna began to form towards the
end of the Early Triassic. The evidence supporting the origin of true bugs from scytinopteroids is briefly discussed.

Key words: Hemiptera, Auchenorrhyncha, Ipsviciidae, Curvicubitidae, Madygen, Permian-Triassic crisis, paleoclimate,
zoophagy.

Hosble nepmckue u Tpuacossie Scytinopteridae (Homoptera: Cicadomorpha)
C SAUTPU30BAHHBIMU IIEPEAHIIMU KPBIABSIMI,
C 3aMeYaHUsAMM O NpoucxoxaeHnu kaomnos (Heteroptera)

© A.E. lllep6akos

TMaaeonTOAOrMYeCcKMit MHCTUTYT UM. A.A. Bopucsika Poccuiickoit akapemnu Hayk, yA. ITpodcorosnasi, 123, Mocksa 117647 Poccust. E-mail:
dshh@narod.ru

Pesrome. Onvicanbl HOBble Scytinopteridae ¢ sAMTpUsOBaHHBIMU HepeAHMMYU KpbiabsiMu: Qoscyta chertoprudi gen. et sp. n.
u3 nospHeit nepmu Kapayurupa, Bocrounsiit Kasaxcrau u Synelytra tverdokhlebovorum gen. et sp. n. u3 pantero tpuaca ITe-
tponasAoBky, IOxHoe ITpuypaabe, EBpomnerickas Poccus. KpaTko oxapakTepu3oBaHbl KOMIAEKCHI MICKONAeMbIX HACEKOMbIX
Kapaynrupa u ITerponaBaoBku. B mosanem oaenéxe ITerponaBaoBkyu HaitpeHsl aApeBHeruue Ipsviciidae u Curvicubitidae, a
TaK)XXe POABI U, BOSMOYKHO, BUADBL, XapaKTepHble AAsI MaabITeHa, YTO CBUAETEABCTBYET O HayaAe GOPMUPOBAHMS CPEAHETPU-
acoBoI1 BHTOMO]AYHbI K KOHIly paHHero Tpuaca. KpaTko 00Cy>KAQI0TCs AOKa3aTeAbCTBA, TIOATBEP)KAAIOLLIVE IIPOMCXOXKAEHIE
KAOIIOB OT CLIUTUHOITEPOUAOB.

Key words: Hemiptera, Auchenorrhyncha, Ipsviciidae, Curvicubitidae, MaapireH, nepmMo-TpracoBblil KpU3KC, TAAEOKAVMAT,
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300darus.

Introduction

Scytinopteridae is a diverse family of extinct
Cicadomorpha known from both Laurasia and Gondwana
in the Permian and the Triassic [Lambkin, 2016]. This
group was understood broadly [Evans, 1956], but was
later restricted to the genera with sclerotized punctate
tegmina having a costal fracture and a hypocostal socket
coupled to the thorax in repose, and was placed in the
superfamily Scytinopteroidea [Shcherbakov, 1984]. Based
on these features, it was hypothesized that scytinopteroids
lived on waterside vegetation and gave rise to Heteroptera
[Shcherbakov, 1996, 2000]. In the Permian-Triassic
boundary beds of South Mongolia, a peculiar monotypic
genus of Scytinopteridae was discovered with coleopterous
tegmina lacking the costal fracture and the claval furrow
[Shcherbakov, 2022a]. Below we describe two more
genera with similar modifications of highly convex,
strongly sclerotized tegmina, found in the Late Permian
of Karaungir, East Kazakhstan and the Early Triassic of
Petropavlovka, Southern Cis-Urals, European Russia.

Research Article / Hayunas crarps
DOT: https://doi.org/10.5281/zenodo.14074902

Material and methods

The material was collected by field parties of
the Arthropoda Lab, and is deposited at Borissiak
Paleontological Institute of the Russian Academy of Sciences
(PIN, Moscow, Russia). Photographs were taken using a
Leica M165C stereomicroscope with a Leica DFC425 digital
camera. Scanning electron images of uncoated specimens
were obtained with a TESCAN VEGA3 microscope using a
backscattered electron detector.

Family Scytinopteridae Handlirsch, 1906
Genus Synelytra gen. n.

Type species Synelytra tverdokhlebovorum sp. n.

Diagnosis. Similar to Beloscyta Shcherbakov, 2022
in the veins carinate, basal cell wide open (CuA base
not converging with R+ M) and both costal fracture and
claval furrow undeveloped, but differs in the broadly ovate
tegmen acutely rounded at apex, short claval cell, M stem
sigmoidal distally, M and CuA branches less numerous, and

ZooBank Article LSID: urn:lsid:zoobank.org:pub:115B4A00-54F7-4022-AA86-7F86D25A266D
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Figs 1-9. Synelytra tverdokhlebovorum sp. n., tegmina (Early Triassic of Petropavlovka).

1,9 — holotype; 2—8 — paratypes: 2, 4 — 5640/34, 3, 7 — 5640/36, smallest specimen (male?), pair of coupled tegmina, 5 — 5640/277, 6, 8 — 5640/32, largest
tegmen (of female?; 6 and 7 in one scale): 8 — tegmen (on the right) on the rock surface near a peltasperm seed (on the left). 4-5 — surface sculpture near base
(5 — mirrored); 9 — venation. 1-5 — SEM. Scale bars: 1-3,6,7,9 — 2 mm, 4-5 — 0.5 mm, 8 — 5 mm.

Puc. 1-9. Synelytra tverdokhlebovorum sp. n., nepeaHue Kpbiabsi (paHHumi1 Tpuac I1eTponaBAOBKM).

1, 9 — roaotumn; 2—8 — mapatumnst: 2, 4 — 5640/34, 3, 7 — 5640/36, camblil MeAKMI1 9K3eMIIASIp (caMelj?), apa CLiETIA€HHbBIX MTePEAHNX KPBIAbEB, 5 —
5640/277, 6, 8 — 5640/32, camoe KpyIHoOe repeAHee KpbIAO (caMKu?; 6 1 7 B OAHOM MaciuTabe): 8 — repepHee KpbIAO (CIIpaBa) Ha IOPOAE PSIAOM C CeMeHeM
neabTacrepma (caeBa). 4—5 — CKyABITYpa MOBEPXHOCTH OKOAO OCHOBaHUs (5 — MEpeBEePHYTO 3epKaAbHO); 9 — KuakoBauue. 1-5 — COM. MaciurabHbie
AuHeiiku: 1-3,6,7,9 — 2 MM, 4-5 — 0.5 mm, 8 — 5 Mm.
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CuA cell elongated along the wing margin. Left and right
tegmen tightly coupled at life and often preserved together.

Composition. Type species.

Notes. Assigned to Scytinopteridae because of the
small, strongly convex, well sclerotized, punctate tegmen
with very simple venation, Sc base arched forwards and
meeting the basicostal projection, short basal cell, M stem
arched backwards at the nodal level, one crossvein r-m,
M with at most 3 branches, and the claval Y-vein entering
the claval apex.

Etymology. From Greek syn (together, with) and
elytron (cover, sheath, husk, shell); gender feminine.

Synelytra tverdokhlebovorum sp. n.
(Figs 1-9)

Material. Holotype tegmen 5640/278 and paratypes 5640/31, 32+, 33,
34, 35, 361, 37+, 38+, 39, 2314, 233, 234, 235+, 236+, 277 (isolated tegmina,
sometimes with attached part of opposite tegmen); Petropavlovka-3 near
the village of Petropavlovka, Orenburg Region, Russia; Petropavlovka
Formation, upper Olenekian, Lower Triassic.

Description. Tegmina 5.3—-8 mm long, 2.7-3.7 mm wide,
broadly ovate, widest before midlength, acutely rounded at apex,
somewhat variable in shape. Among the nine complete tegmina,
four (PIN 5640/31, 32, 34, 278) are more elongated (length to
width ratio 2.1-2.3 : 1), less sharply narrowed distally, with a more
developed postnodal part, on average larger (length 6.1-8 mm);
these presumably belonged to females. The five other complete
tegmina (PIN 5640/33, 35, 36, 39, 235) are less elongated (length to
width ratio 1.8—1.9 : 1), more sharply narrowed distally, with a less
developed postnodal part, on average smaller (length 5.3-6.9 mm);
these presumably belonged to males. The left and right tegmina
were tightly coupled along the claval commissure at life, so they
were regularly buried in pairs and found with the clavus or a larger
part of the opposite tegmen still attached (5640/35, 36+, 39, 277)
(Figs 3, 7). Costal margin deeply arched near base and more or less
evenly arched distally; precostal carina wide near base, deflected
dorsad; hypocostal carina narrow; basicostal projection large,
reaching low arched base of Sc; costal fracture absent; costal area
of equal width throughout. Basal cell wide open (arculus absent or
very faint, long, transverse); R + M and CuA parallel near base and
diverge more distally; M diverging from CuA level with or slightly
distad of R—-M divergence. R stem arched forwards, R forked at
nodal level, RA oblique, RP without discernible branches. M stem
arched forwards proximally and distally, and backwards at nodal
level; M forked distal to r-m crossvein, usually with 2 discernible
branches. CuA stem fairly straight, CuA cell oblique trapezoidal,
elongated along tegmen margin (up to 2 : 1). Two crossveins
(r-m and m-cu) about same level, m-cu distal to M bifurcation
(sometimes replaced by short anastomosis). CuP obscure, faintly
concave, slightly wavy. Clavus occupying about 0.55 tegmen length;
claval veins (Pcu and 1A) united about 0.65 clavus length (about
0.35 tegmen length); commissural area not narrowed. Tegmen
strongly convex, except for depressed area of basal cell; main veins
carinate; upperside covered with rasp-like punctures (bases of
setae, deepest near clavus base); underside densely covered with
microscopic granules (stub-like microtrichia, 7-9 per 100 pm).
Tegmen darkened, sometimes unevenly, in some specimens more
so along veins.

Etymology. After Valentin P. Tverdokhlebov and
Galina I. Tverdokhlebova, enthusiastic explorers of the
Permian and Triassic of the East European Platform.

Genus Ooscyta gen. n.

Type species Ooscyta chertoprudi sp. n.

Diagnosis. Similar to Synelytra gen. n. in the ovate
tegmen acutely rounded at apex, claval furrow undeveloped,
and fairly short claval cell, but differs in R forked distally,
M with 3 branches, basal cell closed, veins not raised, and
costal fracture traceable.

Composition. Type species.

Notes. Assigned to Scytinopteridae because of the
small, highly convex, well sclerotized, finely punctate
tegmen with simple venation, developed costal fracture,
Sc base arched forwards and meeting the basicostal
projection, short subtriangular basal cell, M stem arched
backwards distally, one crossvein r-m, M with 3 branches,
and the claval Y-vein entering the claval apex.

Etymology. From Greek oon (egg) and skytos (hide,
skin, leather); gender feminine.

Ooscyta chertoprudi sp. n.
(Figs 10-14)

Material. Holotype tegmen 2781/142+; right bank of Karaungir River
400-500 m downstream of Maichat Creek (Karaungir-2 locality), 50 km ESE
of Zaisan town, East Kazakhstan Region, Kazakhstan; Akkolka Formation
(2-3 m above its base), Changhsingian, Upper Permian.

Description. Tegmen 5.7 mm long, 2.8 mm wide, broadly
ovate (length to width ratio 2 : 1), widest before midlength, acutely
rounded at apex. Costal margin fairly evenly arched; precostal
carina wide near base, deflected dorsad; hypocostal carina
narrow proximally; basicostal projection large, reaching high
arched base of Sc; costal fracture faint, arched basad, apparently
non-functional; costal area widest at 1/3 tegmen length. Basal
cell tapered to apex, closed by short oblique section of M and
very short arculus. R stem arched forwards, R forked beyond
2/3 tegmen length, RA almost longitudinal, RP with small
apical fork. M stem sigmoidal, arched forwards proximally and
backwards distally; M forked level with R bifurcation, with three
branches in posterior pecten. CuA stem slightly arched backwards
proximally, CuA cell rectangular, elongated along tegmen margin
(1.5 : 1). Two crossveins, r-m and m-cu, distal to M bifurcation,
r-m more distal. CuP weak, straight, concave proximally, traceable
up to 1/3 tegmen length. Clavus occupying 0.55 tegmen length;
claval veins (Pcu and 1A) united about 0.8 clavus length (about
0.45 tegmen length); commissural area narrowed and depressed
distally. Tegmen highly convex, especially about midlength,
except for depressed area of basal cell; main veins not prominent;
upperside covered with faint punctures (bases of setae); underside
densely covered with microscopic granules (stub-like microtrichia,
ca 9 per 100 pm). Tegmen dark, finely pale-speckled, except
for large dark area anterodistally and dark markings at vein
terminations and in distal part of claval cell.

Etymology. To the memory of Mikhail V. Chertoprud
(1975-2023), hydrobiologist and entomologist.

Key to the genera of Scytinopteridae with elytrized
tegmina

1. Basal cell tapered to apex; costal fracture traceable;
M stem distally arched backwards; veins not raised.
Tegmen broadly ovate, acutely rounded at apex;
R forked distally, RA almost longitudinal; M with
3 branches; claval cell shorter than 1/2 of tegmen ....

Ooscyta gen. n.

— Basal cell wide open (R + M not converging to CuA base);
costal fracture absent; M stem distally not as above;
veins carinate 2
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Figs 10-14. Ooscyta chertoprudi sp. n., holotype tegmen (Late Permian of Karaungir).

10-11 - positive impression; 12—13 — negative impression (mirrored). 12 — surface sculpture; 14 — venation. 10-12 — SEM. Scale bars: 10-11, 13-14 —

1 mm, 12 - 0.2 mm.

Puc. 10-14. Ooscyta chertoprudi sp. n., nepepHee Kpblao, FOAOTUI (1103AHsIst tepMb KapayHrupa).
10-11 — npsimoit ormevarok; 12—13 — 06paTHLIN OTIEYATOK (IIepeBEPHYTO 3€PKAABbHO). 12 — CKYABIITYpa IOBepXHOCTH; 14 — X1uaKoBauue. 10-12 —

COM. Macwra6bubie anneitku: 10-11, 13-14 — 1 mm, 12 — 0.2 MM,

2. Tegmen elongate, pointed; RA reduced; M stem distally
arched forwards; M with more than 3 branches; claval
cell longer than 1/2 of tegmen ..........cccccveeee. Beloscyta

— Tegmen broadly ovate, acutely rounded at apex;
RA oblique; M stem distally sigmoidal; M with at
most 3 branches; claval cell about 1/3 of tegmen. Left
and right tegmen tightly coupled at life (and often
preserved together) .......cocoevveveeunece. Synelytra gen. n.

Discussion

Karaungir. Along the Karaungir River 50 km ESE of
Zaisan town, East Kazakhstan, in the Kenderlyk Trough,
fossiliferous beds of the Karaungir (Karaungur) locality are
exposed. Insects were found in the upper part of the Maichat
(Maychat) Formation (Karaungir-1) and in the lower part of
the overlying Akkolka (Ak-Kolka) Formation (Karaungir-2;
these two insect beds are separated by only 20 m of the
section). These coal-bearing formations were dated to the
Late Permian (Lopingian) by the regional stratigraphy, plants,
Conchostraca, and insects [Ponomarenko, 1969; Novojilov,
1970; Vakhrameev et al., 1970; Shcherbakov, 2000]. Despite
this, the entomofauna of Karaungir was considered Middle
Permian on account of relatively high percentage of ancient
families [Rasnitsyn et al., 2013]. However, this argument is
untenable, since primitive forms persist as relicts in refugia
with milder climates, and this effect is especially noticeable
in epochs of pronounced climatic zonality, such as the
Permian or Recent [Shcherbakov, 2008a].

The warm temperate Late Permian climate of the
Kenderlyk Trough, warmer than in the Kuznetsk Basin and
more humid than on the East European Platform [Rees
et al., 2002; Chumakov, Zharkov, 2003], supported coal-
producing vegetation, although not as cordaite-rich as in
Siberia, so this area could have served as a refugium during
the progressive aridization in the Permian. Thermophilic
groups such as Blattodea and Orthoptera were common
in the Permian and Triassic East European faunas of arid
and semiarid climates, rare in Karaungir, and are not found
in numerous Middle and Late Permian Siberian faunas
of temperate and cool temperate climates (Kuznetsk and
Tunguska basins) [Shcherbakov, 2008a].

The less rich insect assemblage of Karaungir-1
(Maichat Formation), dominated by Coleoptera and
Homoptera Auchenorrhyncha, represents the near-shore
facies, whereas the much more diverse assemblage of
Karaungir-2 (Akkolka Formation, ca 254 Ma) represents
the off-shore facies [Shcherbakov, 2000]. The latter
assemblage includes 14 insect orders and is similar to
some Kuznetsk faunas in the dominance of Mecoptera
(25% of ca 530 insect specimens identified to the order)
[Novokshonov, 1995, 1997, etc.]. Other dominant
groups are Plecoptera (19%) [Sinitshenkova, 1987],
Auchenorrhyncha(17%)and Trichoptera(13%) [Sukatsheva,
1976, etc.]; protorthopterans (8%) [Storozhenko, 1991;
Aristov, 2013, etc.], Permosialidae (Miomoptera; 6%)
[Aristov, Rasnitsyn, 2023], Neuroptera (4%) [Vilesov,
Novokshonov, 1994;  Novokshonov, 1996] and
Coleoptera (4%) [Ponomarenko, 1969] are less numerous,
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and Lophioneuridae [Vishniakova, 1981], Ephemeroptera,
Odonata, Glosselytrodea [Vilesov, Novokshonov, 1994],
Dermaptera, and Orthoptera are rare.

Petropavlovka. Along the Sakmara River near the
village of Petropavlovka 45 km NE of Orenburg, European
Russia, in the Cis-Ural Trough, the Petropavlovka Formation
is exposed, dated to the Late Olenekian (ca 248 Ma) by
tetrapods, lungfishes, miospores and magnetostratigraphy
[Tverdokhlebov et al., 2003]. It consists of red beds formed
in an arid climate and containing a meter-thick grey lens
of lacustrine sediments (Petropavlovka-3, bed 43). This
lens yielded abundant and diverse plants and insects,
tomiulid millipedes (8 specimens) [Hannibal, Shcherbakov,
2019] and freshwater dwellers, such as horseshoe crabs
Attenborolimulus superspinosus Bicknell et Shcherbakov,
2021 (Austrolimulidae; eight specimens) [Bicknell,
Shcherbakov, 2021], infrequent Conchostraca, numerous
microconchids (extinct minute lophophorates that lived
in spiral tubes) [Shcherbakov et al., 2021], and the earliest
microdrile oligochaete [Shcherbakov et al., 2020].

The insect assemblage of Petropavlovka is dominated
by cockroaches (48% of ca 260 insect specimens identified
to the order), Coleopteraand Homoptera Auchenorrhyncha
(19% each); protorthopterans and Orthoptera (6% each)
are less numerous; Odonata and possible Miomoptera
and Neuroptera are rare. The insect remains are mostly
isolated elytra and tegmina of beetles, cockroaches and
Homoptera Auchenorrhyncha, while large wings, e.g. those
of Orthoptera, are represented by fragments. The rare
finds of Odonata belong to the family Triadophlebiidae
and the genus Cladophlebia Pritykina, 1981 known
from Madygen [Felker, Vasilenko, 2019]. Diverse and
abundant Blattodea include (P. Vr$ansky, personal
communication): Subioblatta sp. (Subioblattidae), barely
distinguishable from S. madygenica Papier et Nel, 2001
sensu Hinkelman [2022] from Madygen, and a mixture of
advanced Phyloblattidae [Vr$ansky, 2010], Caloblattinidae
[Vrsansky, 2000] and the Voltziablatta-group [Vrsansky,
2008]. The protorthopterans belong to the common
Chaulioditidae (Chauliodites sakmaris Aristov, 2020) and
rare Blattogryllidae (Baharellinus orenburgensis Aristov,
2022) [Aristov, 2020, 2022]. The elytra of Coleoptera
belong to numerous and diverse Schizocoleidae and to
rare Permosynidae and Asiocoleidae (A.G. Ponomarenko,
personal communication). Various Homoptera
Auchenorrhyncha are represented mainly by numerous
Surijokocixiidae and Scytinopteridae, including the very
common Synelytra tverdokhlebovorum sp. n. known from
16 specimens. The families Dysmorphoptilidae, Ipsviciidae
(Figs 15, 16) and Curvicubitidae (Beaconiella sp. cf.
B. pulchra Shcherbakov, 2021 known from Madygen
(Fig. 17)) are rarer. The last two families were previously
recorded only starting from the Middle Triassic (Lambkin,
2020; Shcherbakov, 2021), so the specimens from
Petropavlovka are their earliest finds. The presence of
taxa characteristic of Madygen indicates that the Middle
Triassic entomofauna began to form towards the end of the
Early Triassic.

Scytinopteridae. The body shape of scytinopterids
with elytrized tegmina probably helped them mimic the
seeds or buds of their host plants (plant-part mimicry).

Figs 15-17. The earliest finds of Cicadomorpha families in the Early
Triassic of Petropavlovka.

15-16 — Ipsviciidae gen. sp., hind wing, specimen ITMH 5640/65%,
positive impression (mirrored); 16 — distal part; 17 — Curvicubitidae,
Beaconiella cf. pulchra, tegmen, specimen PIN 5640/16. 16—17 — SEM. Scale
bars: 15 — 5 mm, 16-17 — 2 mm.

Puc. 15-17. ApeBHeilne HAXOAKI CEMENICTB LIMKAAOMOP(® B paHHEM
Tpuace ITeTponaBAoBKM.

15-16 — Ipsviciidae gen. sp., 3apAHee Kpbiao, sk3emmasip TIVH
5640/65+, MpsIMOI1 OTITEYATOK (IepPeBEePHYTO 3ePKAABHO); 16 — AMCTaAbHAs
vacte; 17 — Curvicubitidae, Beaconiella cf. pulchra, nepeatee Kpbiao, sK-
semmasip PIN 5640/16. 16-17 — COM. MacwrabHble AnHelku: 15 — 5 MM,
16-17 — 2 mm.

This assumption is supported by the fact that the isolated
Synelytra tegmina are so seed-like that they can fool even
my lab colleagues, experienced insect fossil hunters. This
similarity can be seen on a rock slab where one of these
tegmina is preserved near a peltasperm seed (identified by
E.V. Karasev) (Fig. 8).

In the Triassic of Petropavlovka, Synelytra
tverdokhlebovorum sp. n. is very common, and the tegmina
of this species are regularly found in pairs, the left and the
right tegmina being still connected along the posterior
margins. This fact, as well as the strong convexity of the
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tegmina and reduction of the flexion lines controlling their
deformation in flight, indicate that the flying ability was
reduced in such scytinopterids with completely elytrized
tegmina compared to their relatives that retained flexion
lines.

In some modern Auchenorrhyncha, e.g. in
subbrachypterous spittlebugs Lepyronia Amyot et
Serville, 1843, the tegmina of males are less elongated,
with a shorter postnodal part than in females. Similar
dimorphism of isolated tegmina, by analogy interpreted
as sexual dimorphism, is observed in Synelytra gen. n.
(see Description).

Scytinopteroids and the origin of Heteroptera.
Six extinct families of the infraorder Cicadomorpha
(Scytinopteridae, Ipsviciidae, Paraknightiidae, Stenoviciidae,
Serpentivenidae and Saaloscytinidae) were united in the
superfamily Scytinopteroidea [Shcherbakov, 1984, 2011].
This grouping is based first of all on the specific structure
of the proximal costal area of the tegmen, typically with
a transverse costal fracture and with the Sc base arched
forwards and meeting the basicostal projection (associated
with the hypocostal socket coupled to the mesepimeral
knob in repose). In some scytinopteroids, some of
these characters may be modified or reduced, but other
characteristics (simple venation; claval Y-vein entering the
claval apex; tegmen well sclerotized, punctate or areolate)
confirm the assignment of these taxa to the superfamily.

Among modern insects, the costal fracture is known only
in true bugs. It is the groundplan feature of Heteroptera, found
in all infraorders except Gerromorpha (in Pentatomomorpha,
it is retained only in the Mesozoic families Pachymeridiidae
and Mesopentacoridae) [Shcherbakov, 2008b]. Therefore,
it is not surprising that Evans [1950, 1956], having
discovered a costal fracture in Paraknightiidae and
Ipsviciidae, transferred these families to Heteroptera.
It was subsequently shown that the costal fracture and
associated structures are also developed in the other
scytinopteroid families, and that this superfamily exhibits
the head structure and other features characteristic of
primitive Cicadomorpha [Shcherbakov, 1984]. On the
other hand, the unique combination of the costal fracture,
the arched base of Sc, and the basicostal projection (on
the forewing underside with a hypocostal socket coupled
to the mesepimeral knob in repose) is shared only by
Scytinopteroidea and Heteroptera and leaves no doubt that
true bugs are descendants of scytinopteroids [Shcherbakov,
1996, 2008b].

Among true bugs, water bugs (Hydrocorisae Latreille,
1802 = Cryptocerata Fieber, 1851 = Nepomorpha
Popov, 1968) are most similar to their scytinopteroid
ancestors. Water bugs constitute the most basal branch of
Heteroptera in the phylogenies of Handlirsch [1906—1908],
Reuter [1910] and Weirauch et al. [2019]. Heteroptera
enter the fossil record at the beginning of the Middle
Triassic (Anisian) [Shcherbakov, 2010] and until the end-
Triassic (Rhaetian) are represented almost exclusively by
nepomorphs [Shcherbakov, Popov, 2002].

Acceptance of cicadomorphs, namely scytinopteroids,
as the ancestors of Heteroptera results in reconsidering the
polarity of many crucial characters (compared to what was
proposed e.g. by Cobben [1978, 1981]), and suggests that

neoteny and structural simplification played an important
role in the origin of true bugs. The dorsoventrally depressed
body and few-segmented antennae may be nymphal
characters retained at the adult stage. The Nepomorpha
as a whole retain a greater number of ancestral features
than any other heteropteran infraorder: convex dorsum,
short tapering antennae without intersegments, primitive
structure of the rostrum base, hemelytron with a broad
costal area coupled to the mesepimeral knob in repose,
costal fracture in the proximal position, indistinct corium/
membrane boundary, long clavus, hind legs with enlarged
cardinate (pagiopodous) coxae and elongated basitarsi,
tarsus 3-segmented in the adult and 2-segmented in the
first instar, multifaceted eyes without trichobothria in the
first instar, etc. [Schiodte, 1870; Borner, 1934; Shcherbakov,
Popov, 2002].

The transformation of the hopper-like scytinopteroid
habit into the flattened heteropteran habit can be explained
by migration from a three-dimensional habitat (vegetation)
to a two-dimensional one (land or water surface). The first
bugs are believed to have been scavengers and passive
predators that used their long probing rostrum to feed
on soil microfauna in the littoral zone, like Ochteridae
and Saldidae [Rieger, 1976; Kerzhner, 1981], or inhabited
floating plant carpets, like Mesoveliidae [Andersen, 1982].

The Triassic genus Triknightia Shcherbakov, 2021
(Paraknightiidae) resembled a true bug in the structure
of the forewings and their flat folding with distal overlap,
but retained the head structure of primitive Cicadomorpha
and was phytophagous. Judging by its foliaceous pronotal
paranota and the costal areas of tegmina, this bug-like
paraknightiid was phytophilous and cryptic on host plants
[Shcherbakov, 2021].

The association with water is widespread among
primitive Heteroptera and may have been characteristic
of ancestral bugs. As in Nepomorpha, the most primitive
true bugs, the knob coupling of tegmina to the thorax in
scytinopteroids can be interpreted as an adaptation to
subelytral air storage. An analogous coupling of elytra to
the thorax was developed in amphibiotic schizophoroid
beetles [Ponomarenko, 1969]. In the genus Unturella
Shcherbakov, 2022 (Dysmorphoptilidae, Prosboloidea), the
underside of the strongly sclerotized and heavily punctate
tegmina is densely covered with stub-like microtrichia
trapping a thin layer of air (plastron) [Shcherbakov, 2022b].
A similar non-wettable covering of modified microtrichia,
found in two new scytinopterid genera, apparently also
served to keep the air store under the tegmina.

The coupling of tegmina to the thorax and their
waterproof underside in scytinopteroids provide an
evidence of a more amphibious lifestyle than in any other
Homoptera. These hoppers probably lived on helophytes
and other waterside vegetation and were capable of
temporary submergence. Helophytes and flood-adapted
plant communities were more common and diverse in
the Late Paleozoic than they are today [Ponomarenko,
1996]. The Late Permian entomofaunas of Kerbo-1 and
Neptenne-2 in the Tunguska Basin consist almost entirely
of numerous nymphs and a few adults of a single species
of Paraknightiidae (both the abundance and the instar
ratio are unusual for truly terrestrial insects), whereas the
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copious plant megafossils in the Kerbo-1 insect bed almost
all belong to the equisetalean Phyllotheca turnaensis.
The co-occurrence of numerous flightless nymphs and
well preserved horsetails testifies that both were buried
autochthonously in a shore biotope and that these hoppers
fed on the horsetails [Shcherbakov, 2000].

The combination of extreme heating and drought
reduced the habitable land area during the Permian-
Triassic crisis [Benton, 2018]. It is therefore not surprising
that scytinopteroids, small hoppers that lived on riparian
vegetation and could submerge, survived the end-Permian
extinction better than other homopteran superfamilies:
Scytinopteroidea lost none of their four families, and
Scytinopteridae retained their dominance into the Triassic
[Shcherbakov, 2000, 2008a]. This success of scytinopteroids
was a prerequisite for the great Mesozoic expansion of
their descendants, the Heteroptera, originally littoral
zoophages that later occupied various other biotopes.
Scytinopterids with elytrized tegmina are known only from
the Permian-Triassic transition (latest Permian to early
Triassic), indicating that the association of scytinopteroids
with waterside habitats became especially intimate during
the Permian-Triassic crisis. This was the time when
scytinopteroids gave rise to Nepomorpha, the basal group
of Heteroptera.
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To the knowledge of the genus Tachycines Adelung, 1902
(Orthoptera: Rhaphidophoridae: Aemodogryllinae)

© S.V. Lapteva, S.Yu. Storozhenko

Federal Scientific Center of the East Asia Terrestrial Biodiversity, Far Eastern Branch of the Russian Academy of Sciences, 100-letiya Vladivostoka
Avenue, 159, Vladivostok 690022 Russia. E-mail: storozhenko@biosoil.ru

Abstract. Tachycines (Gymnaeta) tiunovi sp. n. is described from the Yunnan Province of China. The new species is most similar
to T. (G.) dianxicus Qin, Liu et Li, 2019, T. (G.) fallax (Zhang et Liu, 2009) and 7. (G.) chenhui (Rampini et Di Russo, 2008) but
differs from them in the smaller body size and the shape of male genitalia. The distribution map of 7. (Tachycines) asynamorus
in the Caucasus is provided. This synanthropic species is recorded for the first time from the southern Russia (Krasnodar
Region: Sochi), Abkhazia and Georgia.

Key words: Aemodogryllini, Tachycines, Gymnaeta, new species, distribution, China, Russia, Abkhazia, Georgia.
K nosnanuro popa Tachycines Adelung, 1902 (Orthoptera: Rhaphidophoridae: Aemodogryllinae)

© C.B. AanTesa, C.1O. CTopo>xeHKO

DepepaAbHbINT HAYUHBIN LIEHTP 61MopasHooOpasus HaseMHOI 610TEl BocTouHOI A31i AaAbHEBOCTOUYHOTO OTAEAeHMsT POCCHITCKON aKaAeMmu
Hayk, np. 100-aeTus Baapusocroka, 159, BaapusocTok 690022 Poccus. E-mail: storozhenko@biosoil.ru

Pestome. V13 xurtaiickoit npoBuHuuy IOHbHaHb onvcan HOBbI BuA Tachycines (Gymnaeta) tiunovi sp. n. HoBbii1 Bup 6A130K
K T. (G.) dianxicus Qin, Liu et Li, 2019, T. (G.) fallax (Zhang et Liu, 2009) u 7. (G.) chenhui (Rampini et Di Russo, 2008),
HO OTAMYAeTCs OT HMX MEHBbIIMMM pasMepaMu Teaa U GopMoil reHutaamyt camiua. [IprBepeHa Kapra pacIpOCTpaHeHus
T. (Tachycines) asynamorus Ha KaBkase. DTOT CMHAHTPOIIHbIIT BUA BIlepBble oTMeueH Ha tore Poccuu (KpacHoaapckuin kpait:
Coun), B Abxasuu u Ipysun.

Karoueswie crosa: Aemodogryllini, Tachycines, Gymnaeta, HoBbl1 BUA, pacnpoctpanetne, Kurait, Poccust, Ab6xasus, Ipysus.
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Introduction Material and methods
The genus Tachycines Adelung, 1902 belongs The holotype of the new species is deposited in
to the tribe Aemodogryllini (Rhaphidophoridae: the collection of the Zoological Institute of the Russian

Aemodogryllinae). At the beginning of the last century,
two genera, Tachycines Adelung, 1902 (with T. asynamorus
Adelung, 1902 from Russia) and Gymnaeta Adelung,
1902 (with G. beresowskii Adelung, 1902 and G. gansuicus
Adelung, 1902 from Gansu Province of China) has
been described [Adelung, 1902]. Later, Gymmnaeta was
treated as a subgenus of the genus Tachycines [Karny,
1934]. This point of view was accepted in the revision
of the subfamily Aemodogryllinae [Storozhenko,
1990]. Gorochov and Storozhenko [1992] incorporated
Tachycines and Gymnaeta into Diestrammena Brunner
von Wattenwyl, 1888 as subgenera. Later Tachycines was
considered as a distinct genus consists of two subgenera,
nominotypical and Gymmnaeta [Qin et al, 2018]. In
total, 104 species in the genus Tachycines are known
from China, Korea, Japan, Myanmar, Vietnam and the
Philippines [Cigliano et al., 2024] while one species was
introduced to Europe and North America. A new species
of the subgenus Gymmnaeta from China is described
and illustrated below and the data on distribution
of Tachycines (T.) asynamorus in the Caucasus are
summarized.

Research Article / Hayunas cTaTbst
DOI: https://doi.org/10.5281/zenodo.14197613

Academy of Sciences (ZIN, St Petersburg, Russia). This
specimen was collected in 2006. It was stored and examined
by us in 70% ethanol; after that the specimen was pinned
and dried.

The morphological terminology and measurements
follow those of Storozhenko [1990]. Classification and
composition of Rhaphidophoridae follow to the database
Orthoptera Species File [Cigliano et al., 2024]. Photographs
were taken with an Olympus SZX16 stereomicroscope
and an Olympus DP74 digital camera, and then stacked
using Helicon Focus software. The final illustrations were
post-processed for contrast and brightness using Adobe®
Photoshop® software.

Genus Tachycines Adelung, 1902
Subgenus Tachycines Adelung, 1902
Tachycines (Tachycines) asynamorus Adelung, 1902

Material. Abkhazia: 14, 19 (ZIN), 12 km from Sukhumi, Gulripsh,
42°92'N / 41°10'E, 11.06.1982 (A.V. Gorochov).

Notes. This species was described from greenhouse
in Russia (St Petersburg). At present time it is recorded

ZooBank Article LSID: urn:lsid:zoobank.org:pub:1ABFDEA4-A3A7-4E2B-ABC7-B2883964006C
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Fig. 1. Distribution of Tachycines (T.) asynamorus in the Caucasus.
Puc. 1. Pacnpoctpaunenue Tachycines (T.) asynamorus Ha Kapkase.

from houses, botanical gardens, and greenhouses in
Europe and North America but in nature known from
China, Korea and Japan [Storozhenko et al., 2015]. In
Russia, T. asynamorus was found in St Petersburg,
Moscow, Kirov, Penza, and Kazan [Karmazina et al., 2020].
This species undoubtedly present in Abkhazia, as shown
by specimens examined. Moreover, we examined the
images of T. asynamorus from iNaturalist [Tachycines...,
2024]. Images of one female from Sochi and one male
from Khosta (vicinity of Sochi) undoubtedly belong to
this species. According to iNaturalist 7. asynamorus is
also distributed in Abkhazia (Pitsunda, Novyy Afon,
Sukhum) and Georgia (Tbilisi, Kvareli, Kardanakhi,
Gurjaani, Samtredia, Tskaltubo, Kobuleti, Sakhalvasho,
Zeda-Kondidi, and Batumi) where this species inhabits
houses, apartments and wine cellars. Thus, T. asynamorus
is widely distributed in the Caucasus and formally is
recorded from Krasnodar Region (Russia), Abkhazia

Fig. 2. Distribution of Tachycines (Gymnaeta) species in the Yunnan
Province of China.

Puc. 2. PactipocTpanenne Bupaos Tachycines (Gymnaeta) B KUTaiiCKOM
npoByHIMY OHbHAHB.

1 — T. (G.) vicinus Qin, Liu et Li, 2019; 2 — T. (G.) dianxicus;
3 — T. (G.) parvus Qin, Liu et Li, 2019; 4 — T. (G.) lushuicus Qin, Liu et
Li, 2019; 5 — T. (G.) pallidus Qin, Liu et Li, 2019; 6 — T. (G.) fallax;
7 — T. (G.) tiunovi sp. n.; 8 — T. (G.) roundatus Zhang et Liu, 2009; 9 —
T. (G.) bifurcatus Gorochov, 2010.

and Georgia for the first time (Fig. 1), but all images
of “asynamorus” in iNaturalist from Turkey belong to
Troglophlilus sp. (Rhaphidophoridae: Troglophlilinae).

Subgenus Gymnaeta Adelung, 1902

Notes. The type species of this subgenus is
T. beresowskii by subsequent designation [Karny, 1934].
The subgenus includes 82 species, the majority of them are
endemic to South China and only few species are known
from Vietnam, Myanmar and the Philippines [Cigliano et
al., 2024]. It is the most diverse taxon of the subfamily
Aemodogryllinae of which many species were described
recently [Qin et al, 2019; Feng et al,, 2020; Zhu et al,,
2020; Zhou, Yang, 2020, 2022; Li et al., 2021; Zhu, Shi,
2021].

Tachycines (Gymnaeta) tiunovi
Lapteva et Storozhenko, sp. n.
(Figs 2-15)

Material. Holotype, J (ZIN): China, Yunnan, Huyan Cave at
Shuanghechang Village, 24°29'N / 102°22'E, 17.06.2006 (M.P. Tiunov).

Diagnosis. The new species is most similar to
T. (G.) dianxicus Qin, Liu et Li, 2019 from Yunnan but
differs in the body size, colouration, and male genitalia
(in T. (G.) dianxicus, body length 8.5-10 mm, hind femur
length 18 mm; body light brown; face without brown
vertical stripe, and lateral sides of dorso-median lobe
of epiphallus with narrow sclerotized plates). The new
species is also similar to 7. (G.) chenhui (Rampini et Di
Russo, 2008) from Guizhou and T. (G.) fallax (Zhang et
Liu, 2009) from Yunnan but easy recognizable from them
by the shape of male genitalia (in both compared species,
the lateral sclerites of the dorso-median lobes with hook-
like distal edge; epiphallus with deeply notched posterior
side in T. chenhui or narrow, with straight posterior side
in T. fallax). From the majority of other congeners the new
species differs in the long supra internal spur of hind tibiae
which almost exceeding the apex of hind metatarsus.

Description. Male (holotype). Body rather small for this
genus. Head with vertex divided into short conical tubercles (Fig. 4).
Eyes large, but smaller than scapus (Fig. 3). Pronotum relatively
short. Legs elongate and slender; fore femur about 2.4 times longer
than pronotum, ventrally unarmed, internal genicular lobe with
small spine, external genicular lobe with 1 elongate movable spine
(Fig. 7); ventral side of fore tibia with two outer spines and one
inner spine (Fig. 6); apex of fore tibia with 1 dorsal spur (Fig. 8) and
3 ventral spurs of which mid spur smallest (Fig. 9). Mid femur with
elongate movable spines on internal and external genicular lobes
(Fig. 10), ventrally unarmed; mid tibiae beneath with 2 external
and 1 internal spine. Hind femur without spines ventrally; hind
tibiae above at each side with 39-44 spines respectively, arranged
in groups (Fig. 12). Supra internal spur of hind tibiae surpassing
ventral apex of hind metatarsus; hind metatarsus elongated, keeled
ventrally (Fig. 11). Epiproct broadly triangle (Fig. 15). Genitalia
(Figs 13, 14): epiphallus (unpaired dorsal sclerite) broad, with
almost straight posterior side and deeply excised anterior side;
dorso-median lobe membranous, apically divided into 2 broad
lobes covered by short bristles, lateral sclerites of dorso-median
lobe relatively broad, surpass apex of dorso-median lobe, distal
edge of sclerites blunt; dorso-lateral lobes membranous, as long as
dorso-median lobe; ventro-lateral lobes curved and with numerous
bristles at apex.
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Figs 3—15. Tachycines (Gymnaeta) tiunovi sp. n., male, holotype.

3 — body, lateral view; 4 — head and pronotum, dorsal view; 5 — head, frontal view; 6 — for tibia, ventro-lateral view; 7 — apex of fore femur, ventral view;
8-9 — apex of fore tibia: 8 — dorsal view, 9 — ventral view; 10 — apex of mid femur, ventral view; 11 — apex of hind tibia and tarsus, lateral view; 12 — hind leg,
lateral view; 13—14 — genitalia: 13 — dorsal view, 14 — ventral view; 15 — apex of abdomen, dorsal view.

Puc. 3-15. Tachycines (Gymnaeta) tiunovi sp. n., cameLl, TOAOTHIL

3 — TeAo, BUA COOKY; 4 — rOAOBA U MEPEAHECIIMHKA, BUA CBEPXY; 5 — TOAOBA, BUA CIIEPeAN; 6 — MEPEAHsIsi TOACHD, BUA COOKY U CHU3Y; 7 — BepUIN-
Ha IepeAHero 0eapa, BUA CHU3Y; 8—9 — BepILMHA IIepeAHelt TOAeHM: 8 — BUA CBepXY, 9 — BUA cHu3Y; 10 — BepiuyHa cpeaHero 6eppa, Bua cHu3y; 11 — BepuimHa
3aAHel TOAEHM U AQIIKa, BUA COOKY; 12 — 3apHss HOTa, BUA COOKY; 13—14 — renuraanu: 13 — Bup cBepxy, 14 — Bup cHusy; 15 — BepimHa OpIoLIKa, BUA CBEPXY.

Colouration. Body brown. Head from above dark brown; face
in frontal view with brown vertical stripe from vertex to labrum;
genae and lateral sides of clypeus light brown; eyes black; antennae
light brown (Fig. 5). Pronotum, meso- and metanotum dark
brown. Fore and mid legs light brown; hind femur blackish brown;
hind tibia and tarsi brown. Abdominal tergites and sternites light
brown; epiproct blackish brown. Cerci light brown.

Length (in mm). Body 8.1; pronotum 2.5; fore femur 6; mid
femur 5.5; hind femur 10.5; fore tibia 6; mid tibia 6; hind tibia 12.1.

Female unknown.

Distribution. Known from the type locality only.
Previously eight species of Gymnaeta were known from
western regions of Yunnan but the new species was
collected in central part of the province (Fig. 2).
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Etymology. This species is dedicated to Prof. Mikhail
Petrovich Tiunov (Vladivostok, Russia) who collected the
type specimen in China.
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AonoAHUTEAbHBIE CBepeHusI o ¢payHe maykoB (Aranei) rora Poccun

© A.B. I[Tonomapés, B.IO. llImaTko

DepepaAbHbI MICCACAOBATEAbCKMIT LieHTp FOXHBI HayuHbIi LeHTp Poccuiickoil akapemuu Hayk, mp. Yexosa, 41, PocToB-Ha-Aony 344006
Poccust. E-mail: ponomarev1952@mail.ru

Pestome. C rora Poccun (Pecrrybanka Aarecran, Pecriyoanka CeBepHast Ocetust — AAaHMsI) OIMCAHBI ABa HOBBIX BUAQ I1ay-
KoB u3 cemeiictB Gnaphosidae u Lycosidae. Anagraphis mirifica Ponomarev, sp. n. 6Ausox x A. ochracea (L. Koch, 1867), ot
KOTOPOT'O OTAMYAETCsI CTPOEHMEM SIIUIUHBL; Y HOBOTO BUAQ SIMKA SIIATVHDI B CEPEAMHE C IIMPOKUM IIPOAOABHBIM CEIITYMOM,
0 KpasiM KOTOPOTO PaCliOAOXKeHbI KpyIHble KapMaHbl. Alopecosa parva Ponomarev, sp. n. 6Ausox K A. cronebergi (Thorell,
1875), oTAMYaeTCsl 3HAYUTEAPHO MEHBIIMM PasMepoM, DOAee TEMHON OKPACKOll, AeTAAsIMU B CTpoeHun Oyabbyca, B 4acT-
HOCTU POPMOIT U PaCIiOAOKeHMEM 3Y61I0B HA KOHLIEBOI YaCTH TEI'YASPHOTO OTPOCTKA. [ [PUBEAEHBI AQHHDIE O TIEPBBIX HAXOA-
Kax Mesiotelus scopensis Drensky, 1935 (Liocranidae) Ha teppuropuu Poccuu u Pellenes sibiricus Logunov et Marusik, 1995
(Salticidae) na KaBkase. YkasaHbl HOBble TOUKM HaXOAOK Mesiotelus kravetsi Fomichev, Zamani et Marusik, 2024 B Aarecrane
C KPaTKUM OIMICAHMEM paHee HEeM3BECTHOI CAMKU 9TOTO BUAA.

Karouesvie croBa: Aranei, mayKy, HOBble BUAbI, HOBbIe HaX0AKM, ITpeakaBkasbe, CeBepHbiil KaBkas.
Further notes on the spider fauna (Aranei) of southern Russia

© A.V. Ponomareyv, V.Yu. Shmatko

Federal Research Centre the Southern Scientific Centre of the Russian Academy of Sciences, Chekhov Street, 41, Rostov-on-Don 344006 Russia.
E-mail: ponomarev1952@mail.ru

Abstract. Three new species of spiders from the families Gnaphosidae and Lycosidae are described from the south of Russia
(Republic of Dagestan, Republic of North Ossetia—Alania). Anagraphis mirifica Ponomarev, sp. n. is similar to A. ochracea
(L. Koch, 1867), from which it differs in the structure of the epigyne; the new species has an epigynal pit in the middle with a
wide longitudinal septum with large pockets along the margins. Alopecosa parva Ponomareyv, sp. n. is close to A. cronebergi
(Thorell, 1875), and it is different in the significantly smaller body size, darker colouration, details in the structure of the bulbus,
in particular the shape and arrangement of teeth at the apex of the tegular process. Data on the first records of Mesiotelus
scopensis Drensky, 1935 (Liocranidae) in Russia and Pellenes sibiricus Logunov et Marusik, 1995 in the Caucasus are presented.
New localities of Mesiotelus kravetsi Fomichev, Zamani et Marusik, 2024 in Dagestan are indicated with a brief description of
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a previously unknown female of this species.

Key words: Araneae, spiders, new species, new findings, Ciscaucasia, North Caucasus.

BBepeHue

HacTosmas craTbsl ABASIETCS MPOAOAYKEHVEM HAINX
nyOAMKaLMil 10 MCCAeAOBaHMIO (ayHbI MayKoB fora Poc-
cun [AbaypaxmaHoB U Ap., 2012; TTonomapés, Komapos,
2013; Ponomarev et al., 2017, 2018, 2019, 2021, 2024; ITo-
HoMapés, Uymauenko, 2019; ITonomapés, IllImaTko, 2020;
ITonomapés, 2022; babenxo, [Tonomapés, 2023 u Ap.]; 6614
MOAYY€H 3HAYMTEABHBI 00bEM AQHHBIX IO (ayHe MayKoB
pasAnuHbIX pernoHoB IlpeaxaBkasbs, Kaskasa, ITpuxac-
mus. Tem He MeHee 0OpabOTKa MMEIOIIEroCs B HallleM
PacHoOpsDKEHUN KOAAEKLVOHHOIO MaTepyuaAa, KOTOPBIi
HOCTOSIHHO TIOTIOAHSIETCS, TTO3BOAMAR BBISIBUTH HECKOAD-
KO MIHTEPECHBIX BMAOB, KOTOpble paHee Ha Iore Poccun He
oTMevyaAuch. CpeAr HMX OKa3aAUCh U ABA HOBBIX AASI Ha-
yku npeacraButeasi cemeiicts Gnaphosidae n Lycosidae.
B mpeaAaraeMoil craTbe MPUBOASTCS OMMCAHMSI OOHApy-
JKEHHbIX HOBBIX BUAOB I AQHHbBIE IT0 HOBBIM HaXOAKaM.

MarepuaA U METOABI

B craTbe WCIIOABb30BaH MaTepuas, COOpAaHHBIA B
2009-2021 ropax Ha TeppUTOPUM MPEATOPHBIX M FOPHBIX
paitoHoB Pecriybarku Aarectan u Pecriybanxu CeBepHast

Hayunas craTbs / Research Article
DOI: https://doi.org/10.5281/zenodo.14414396

Ocetuss — Aaanus M.A. AauveBpim u A.X. XaAuMAOBBIM
(Maxaukaaa, Aarectas, Poccus), M.IO. Bakanosbim (Ka-
AyXcKast 00aacTb, Poccusi), FO.E. Komaposeim (Aaarup, Ce-
BepHast Ocetust — Aaanusi, Poccust). @otorpaduu caeaaHst
B IOxHOM HayuyHOM LieHTpe Poccuiickoir akapeMmy Hayk
(PocToB-Ha-Aony, Poccust) ¢ TOMOLIBIO KOHCTPYKLUM, U3-
roroBaeHHol1 B.1O. llImaTko 13 pudposoro dporoannapara
Sony Alpha ILCE-6000 1 mukpockoma MA-2. Vcnoab-
3yeMasi B TEKCTe HOMEHKAATypa AeTaAeil KOITYyASTMBHBIX
OpraHoB AaHa 1o AsapkuHou ¢ coaBropamu [Azarkina et
al., 2016], 3amanu u Mapycuky [Zamani, Marusik, 2021].
CoxkpalleHns, ucroab3yeMmole B Tekcte: ALE — mepepHue
AaTepaAbHble rAa3a, AME — nepepH1e MeAVaAbHBIE TAQ3,
PLE — 3apHue aaTepaabHble raasa, PME — 3apHue meau-
aAbHbIe TAaza, RTA — peTpoaarepaAbHBIN OTPOCTOK TOAe-
HU MaAbIbL camia, d — AOPCaAbHO, V — BEHTPAABHO, pl —
[IPOAATEPAABHO, Il — peTpoAaTepasbHoO.

TumnoBoit MaTepuaA IepeaaH Ha XpaHeHUe B 300A0-
rU4yecKuii Myseil MOCKOBCKOTO T'OCYAQPCTBEHHOIO YHU-
Bepcurera (3MMI'Y, Mocksa, Poccust) n 300A0rnueckuit
uHctutyt PAH (3VH, Caukr-Tletep6ypr, Poccusi). Yactp
MapaTUIOB U OCTAAbHOM MaTepuaA XPaHUTCS B AUYHON
koaaekuvu A.B. TTonomapéra (KIT, cranuia Paspopckast,
PocTtoBckast obaacTh, Poccus).

ZooBank Article LSID: urn:lsid:zoobank.org:pub:2E488507-6 ACA-4098-BE7A-233DDCEABOF6
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1

Puc. 1-2. Anagraphis mirifica Ponomarev, sp. n., A6€TaAU CTPOEHMSI.

A.B. ITonomapés, B.1O. llImaTxo

1 — snurKHa, BEHTPAABHO; 2 — ByAbBA, AOPCaAbHO. MaciutabHas anHeiika 0.25 MM.

Figs 1-2. Anagraphis mirifica Ponomareyv, sp. n., details of structure.
1 — epigyne, ventral view; 2 — vulva, dorsal view. Scale bar 0.25 mm.

CemeiicTeo Gnaphosidae
Anagraphis mirifica Ponomarev, sp. n.
(Puc. 1, 2)

Anagraphis ochracea: TTonomapés, IlImarko, 2020: 304, puc. 17, 18
(@, ombovHOe onpepeAeHue).

Marepuaa. Tororur, @ (3MMI'Y): Poccusi, Aarectas, AarectaHCKuit
3aMoBeAHNK, yyacToK «Capeikym», C ckaoH xp. Hapat-Tio6e, 42.982549°N /
47.220641°E, 390 M, 11.06.2018 (M.A. Aaues).

Omnucanne. Camka (roroturn). AAMHa Teaa 5.75 MM; AAMHA
Kapamnakca 2.6 MM, mypuHa 2 MM. Kaparmakc, HOI'y, MaAbIIbl KeA-
TbI€; XeAUILIepBl TEMHO-)KeATbIe. AAnHa xeAuniep 1 MM. AArHa Ka-
pamakca YyTb MeHbIe AAVHBI KOAeHa U roAeHn IV. MeanaapHast
6opospa aauHHast (0.5 MM), OTYeTAMBAs. 3aAHUIT PsIA TAa3 Mpsi-
MOI1, 4yTb LIMpe IIepEeAHero psipa raas. Bce raasa Kpyrable, opuHa-
KoBoro pasmepa. Paccrosinne mexxay PME B 1.5 pasa 6oablie nx
anamerpa. Paccrosinne mexpy PME u PLE paBHO nx amamerpy.
ITepeanuit psip raas npsimoit, ALE u AME nouty conpukacawoTcs;
AME pa3pBMHYTBI Ha BeAMUMHY MX papuyca. BpicoTa Kaumeyca
4yTb MeHbiie Aramerpa AME. CrepHyM, AaOuyM, MaKCUAABI JKeA-
Thl€; BEPIUHBI Aab1yMa 1 MAaKCUAA 104U beabte. [TepeaHuit kpait
CTepHyYMa IMPOKMIL, IPSAMOIL. MaKCHAABI C HApY)KHOJ CTOPOHBI
0e3 BbIeMKM, HAKAOHEHBI K Aabuymy. Aabuym B 2 pasa Kopoue
MaKCHMAA. 3aAHMIT Kpail )KeAOOKa XeAuLiep C AByMs MaAeHbKMMHU,
OAVMHAKOBBIMM 10 pa3Mepy 3yOLamu; IepeAHUiT Kpail — C Tpems
3ybLaM, 13 KOTOPBIX IPOKCUMAABHBI O4€Hb MaAeHbKIIL. [oAeHN
n npepaanku I, I Toabko ¢ BeHTpaabHbIMU WMnamu: roaenu I, 11
C TpeMs IapaMy, BKAIOYAs alMKaAbHble; peasanku I, II ¢ AByms
napamu. Horu III, IV, ¢ MHOTOYMCAEHHBIMYM LIMMAMM, B TOM YMCAE
Ha TOA€HSIX U IpepAankax. Horu B MHOrOYMCAEHHBIX O€AbIX BO-
AocKax. Bpiolko cBeTA0-cepoe, mayTUHHbIE OOPOAABKI SKEATBIE.

Anuruna (puc. 1) ¢ KPyHMHOI OKPYTAOI SIMKOJI, AaTepaAbHbIe
Kpasi KOTOPOJI CMABHO CKA€POTM30BaHBI; SIMKA SIIUTMHBI B CEPEAN-
He C LIMPOKUM IPOAOABHBIM CENTYMOM, 110 KpasiM KOTOPOTO pac-
ITOAO>KEHBI KPYITHbIe KapMaHbl. ByabBa (puc. 2) ¢ KOMIaKTHBIMY,
CBEPHYTBIMM B KAYOOK pelienTaKyAaMy, ¢ IAOXO BbIPa)KEHHBIMMU

KOITYAATUBHBIMU NPOTOKAMMU, C KPYITHBIMYU OIAOAOTBOPUTEAbHBDI-
MM KaHaAbLIaMMU.

CaMeu HEN3BECTEH.

Aunarnos. Taburtycom, GHopmoOil U pacCIOAOKEHVEM
rAas, BOOpY)KeHUeM HOI, (GpOpPMOIl CTEPHYMa, MaKCHAA,
AabMyma, KOAMYEeCTBOM 3yOLIOB Ha >KEAOOKax XeAMLEep,
cTpoeHreM BYAbBbI A. mirifica Ponomarev, Sp. n. CX0A€H
¢ A. ochracea (L. Koch, 1867), pacnipoctpanertbim B KOx-
Hoit EBpore [Nentwig et al., 2024], u A. pallens Simon,
1893, apeaa KOTOpOro oxBaTbiBaeT 00AacTb ApeBHero
Cpeausembst [World Spider Catalog, 2024]. Oranvaercs
CTPOEHMEM SIUTUHBL: Y HOBOTO BUAQ SIMKA SIIUTMHBI C IPO-
AOABHBIM CEIITYMOM, IO ATEPAABHBIM KpasM KOTOPOIrO
PacHOAO>KeHbI KPYITHbIe KapMaHbl, TOTAQ KaK y A. ochracea
n A. pallens snurvHa umeer ckanyc. Haanune xapmaHoB
o 6okam cenryma coamkaer A. mirifica Ponomarev, sp. n.
¢ Bupamu poaa Coreodrassus Paik, 1984, opHako raduryc,
coMaTyuyecKue MpU3HAKY, B YaCTHOCTU (opMa U pacro-
AO>KeHIe TAa3, BOOPY)KeHIe HOT, GpopMa CTEPHYMA U MaK-
CUAA, He TIO3BOASIIOT OTHOCUTD HOBBIN BUA K TOMY POAY.

Pacnpocrpanenne. ToAbKO TUIIOBOE MECTOHAXOKAEHME.

drumoasorus. HasBaHue HOBOTO BMAQ IIPOMCXOAUT
OT AQTMHCKOTO CAOBa «mirificus» (CTpaHHBIIT), 4TO TOA-
YepKUBaeT CBOe0OpasHOe CTPOEHIE ero SIIUIVHBIL.

CemeiictBo Liocranidae
Mesiotelus kravetsi Fomichev, Zamani et Marusik, 2024
(Puc. 3-5)

Mesiotelus kravetsi Fomichev, Zamani et Marusik, in Zamani
etal., 2024: 199, figs 9, 25-34 ().

Marepuaa. 19 (KIT), Poccusi, Aarectad, LIyHTMHCKWiT p-H,
okp. c. lexok, 42.243798°N / 45.976896°E, 2000 M, pasHOTpPaBHbIl AT,
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18.05.2009 (A.X. XaanpoB); 13 (KIT), Poccus, Aarectan, lLlaMUAbCKMit p-H,
c. Tuan6, 42.389512°N / 46.579515°E, 1425 M, 26.10.2012 (M.A. AAues).

Huxe npuBoAuM KpaTkoe OINMCAaHMe HAIMX 9K3eM-
TIASIPOB.

Camen. AamHa Teaa 5.5 MM; AAMHA Kapamakca 2.25 MM,
mypuHa 1.9 MM. 3apAHMIT pSIA TAA3 MPAMOI, TIEPEAHMIT — BBITHY-
Thi1. Pasmepsnl raas: ALE 0.11 mm, AME 0.1 mm, PLE 0.13 mmM,
PME 0.1 mM. Kapamnakc, HOrM, MaAbIIbl, XeAULIePbI )KEeATbI€; Kapa-
MAKC C OTYETAVBOI MEAMAABHOM OOPO3AKOIL, OT KOTOPOJ OTXOAST
cAab0 BBIPa)KEHHbIE CBETAO-KOPUYHEBbIE PAAUAAbHbBIE ITOAOCKU.
CTepHYM CBETAO-)KEATBIN, MAKCUAABL M AQOMYM >KEeATbIe. 3aAHMIT
Kpail )KeAobKa XeAuLep ¢ TpeMsi 3yOLamu, epeAHnit — ¢ AByMsL.
Bpromiko xeatoe, 6e3 pucyHka. llumner: Hora I: 6eppo — 2d; ro-
AeHb — 2v + 2v; mpeaaanka — 2v. Hora II: 6eapo — 2d, 3pl, 1rl;
roAeHb — 2v + 2v; mpepaanka — 2v. Hora IIT: 6eppo — 2d, 3pl, 2rl;
roAeHb — 2V + 2v + 2v, 2pl, 2rl; mpeaAanka — ¢ MHOTOYMCAEHHBI-
mu umnamu. Hora IV: 6eapo — 2d, 1pl, 1rl; roaens — 2v + 2v + 2v,
2pl, 2rl; mpepaarnka — ¢ MHOTOYMCAEHHBIMI MIAITAMA.

ITaApIia OTHOCUTEABHO KOPOTKasl, ee AAuHA B 1.6 pasa Kopo-
Ye AAVHBI TeAd; OEAPO MAABIIBI UyTh OOABIIE AAVMHBI Kaparakca u
B 1.7 pasa AAMHHee KOA€Ha; TOAeHb MAABIIbI TAKOI )Ke AAMHBI, KaK
KOAeHO; LuMbOuyM B 1.3 pasa Kopoue Oeppa MaAbIibl, CBOOOAHAS
4YacTb LMMOMyMa OYeHb KOPOTKasl; TOA€Hb MAABIIBI C KOPOTKUM,
mpoKuM AByBepiHHbIM RTA (puc. 3, 4). Byanbyc ¢ 3 orpocr-
KaMI: MEAVAHHBIN TETyASPHBIN OTPOCTOK C MIMPOKMM OCHOBaHM-
€M, UBOTHYTBIII Ha KOHLIe; IPOAATEPAABHbII U peTPOAATEPAAbHbIE
TeryAsIpHble OTPOCTKI 3a0CTPEHHbIE; IIPOAATEPAABHBIN OTPOCTOK
HaNpaBA€H BIIePeA-BHU3; PETPOAATEPAAbHBII — BriepeA (puc. 3, 4).
OcHoBaHMe 5MOOAIOCA YaCTUYHO TPUKPBITO CYOTEryAIOMOM, KO-
HeyHasl 4acTb SMOOAIOCA Pe3KO Cy)KeHHasl, 3a0CTPeHHasl, Ha4aA0
9MOOAICA HAXOAUTCS IPUOAUBUTEABHO B ro3uuyu 8:30 4acos.

Puc. 3—6. Buanl popa Mesiotelus Simon, 1897, AeTaau CTpoeHUsL.

Camka. AArHa Teaa 7.5 MM; AAMHA Kapamakca 2.3 MM, -
puna 1.8 mM. Okpacka TeAa Kak y camua. PacroaosxeHne u yuc-
AO IIUIIOB HAa F'OAEHSIX HOT KaK y CaMLd; Ha OeApax OTCyTCTBYIOT
MpOAATEepaAbHble WIMIBL. JnuUruHa (puc. 5) ¢ OYeHb IIUPOKON
SIUIMHAABHOV MAACTVMHKOI; SIMKA SIIATVHBI MIMPOKAsi; OOKOBbIE
Kpasi, OrpaHN4MBAOIIME SIMKY, CMABHO CKA€POTM30BaHbI, MX BHY-
TpeHHMe KOHILbl 3arHyTbl BriepeA. IlepeAHMiT KapMaH SIUTMHBI
IIMPOKNUI, MOAYKPYTABIL. PellernTakyAbl OBaAbHBIE, PasABMHYTHI
Ha LIMPYHY BEPXHET0 KapMaHa; KOIYASITUBHBIE IIPOTOKY KPYIIHbIE,
IIVPOKME, U3OTHYThIE.

Mesiotelus scopensis Drensky, 1935
(Puc. 6)

Mesiotelus cyprius scopensis Drensky, 1935: 106, fig. 5 ().

Mesiotelus caucasicus Zamani et Marusik, 2021: 560,
figs 3A-1, 4A-G, 5A-E (3 9).

Mesiotelus scopensis: Zamani et al., 2024: 203, figs 20-24 ().

Marepuaa. 19 (KIT), Poccus, Ceepras Ocerusi, Vipapckuit p-H,
1 xm 3 c. Manyra, 42.982836°N / 43.763009°E, 1500 M, cTenHas pacTUTeAb-
HOCTb Ha KaMHSIX BAOAb Aopory, 9-15.07.2021 (M.IO. BakaHos).

Pacnpocrpanenue. Bup ommcan us MakepoOHUM
[Drensky, 1935], BbisiBaeH B AabGanum, Boarapuu, Ipe-
uuu, Typumy, Ipysun, Apmennu, Asepbaripxane, Vpane
[Zamani et al., 2024]. BriepBbie oTMe4aeTCsi HA TEPPUTO-
pun Poccun. Mecto obHapyxenust M. scopensis B CeBep-
Hoit Oceruu (c. Maijyra) SIBASIETCSI HE TOABKO CaMoi1 ce-
BEPHOJ TOYKOM apeaAa BUAA, HO I CAMOV C€BEPHOI TOYKOMI
apeaaa popa Mesiotelus Simon, 1897.

3-5 — M. kravetsi; 6 — M. scopensis. 3—4 — maabIa camua; 5—6 — snmruHa. 3, 5—6 — BEeHTPAaAbHO; 4 — peTpoaaTepaabHO. MacurrabHsie AnHeiku 0.25 MM.
Figs 3—6. Species of the genus Mesiotelus Simon, 1897, details of structure.
3-5 — M. kravetsi; 6 — M. scopensis. 3—4 — male palp; 5-6 — epigyne. 3, 5-6 — ventral view; 4 — retrolateral view. Scale bars 0.25 mm.
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Puc. 7-10. Alopecosa parva Ponomareyv, sp. n., A€TaAM CTPOEHUSL.

7-8 — maabma camia; 9-10 — 6yabbyc. 7, 9 — BeHTpaAbHO; 8 — peTpoAaTepaAbHO; 10 — BEeHTPO-aNMKAABHO (TeryASIpHbIiT anodus yaaseH). MaciuTabHble

AuHeiikn 0.25 M.
Figs 7—10. Alopecosa parva Ponomarev, sp. n., details of structure.

7-8 — male palp; 9-10 — bulbus. 7, 9 — ventral view; 8 — retrolateral view; 10 — ventral-apical view (tegular apophysis removed). Scale bars 0.25 mm.

CewmeiicTBo Lycosidae
Alopecosa parva Ponomareyv, sp. n.
(Puc. 7-10)

Marepuaa. Toroturn, 3 (3MMI'Y): Poccus, Aarectan, AarecTaHckuit
3ar0BeAHNK, yuyacTok «Cappikym», C ckaoH xp. Hapat-Tio6e, 42.982549°N /
47.220641°E, 390 M, 8.04.2018 (M.A. Aawues). IMTapatumsr: 14 (3VH),
23 (KIT), ¢ Toi1 ke aTUKeTKON, 4To U roroturs; 13 (3MMI'Y), TaM e, rae u
roaoTur, 1.04.2018 (M.A. Aaues).

Onucaunne. Camery (roaoturn). AAuHa Teaa 6.8 MM; AAMHA Ka-
pamaxca 3.5 MM, mpuHa 2.6 MM. PasMepbl raas 1 pacCTOSTHME MeX-
Ay sumu: AME 0.15 MM, ALE 0.13 mm, PME 0.35 mym, PLE 0.25 M
AME-AME 0.1 mm, AME-ALE 0.13 mm, PME-PME 0.43 mwm,
PLE-PLE 0.75 mm. lllupuna nepeanero psipa raas 0.75 MM, BToporo
psaa — 0.9 mm, TpeTbero psiaa — 1.1 Mm. Beicora HaanmyHuka 0.3 MM,
aanHa xeantep 1.23 mm. Okpacka Teaa TemHas. Kapamakc TemMHO-
KOPUYHEBBIN, CPEAVHHAs MOAOCA TTAOXO BbIPa’KEeHa, YyTb CBETAee
CKaTOB Kaparakca, OOKOBble TPOAOABHBIE MOAOCHI OTCYTCTBYIOT.
Horu 1 maabmbl KopudHeBble, 6€3 TEMHBIX IISITeH; Heapa BceX HOT
BEHTPAaAbHO 3auepHeHbl. CTepHYM OAHOTOHHBIN, TeMHO-CepbIi,
[IOYTY YePHBIIT. MaKCUAADBL U AAOMYM CBETAO-KOPUYHEBbIE, HA Bep-
ILIMHE JKeATbIe. 3aAHMI Kpail )keAoOKa XeAnLiep ¢ Tpems 3ybuamu,
nepeAHUiT — ¢ ABYMsi. Korotok xeauiep y ocHoBaHusi 6e3 Gyrop-
Ka. Aanka I B 6azaAbHOI TOAOBUHE C AAVIHHOI 1€ TUHKOM. [oAeHn
BCeX HOT C 3 IapaMyl BEHTPAABHBIX IINIIOB, BKAIOYAS allMKaAbHBIE.
BpIo1Ko AOpCaAbHO TEMHO-CEPOe, AAHLIETOBUAHBII PICYHOK He BbI-
paxkeH. BeHTpaAbHO OPIOIIKO Cepoe, IayTMHHbIE DOPOAABKY KOPIY-

HeBble. AAVHA roaeHy naabisl 0.63 MM, AAMHA LyMOuyma 1.1 Mm.
LInmbuym Ha BepiuyHe 63 KOrOTKOB, BEHTPAABHO C I'yCTBIMM Kpell-
KUMMU IjeTMHKaMu. ByabOyc oBaAbHbI, B 1.4 pasa AAMHHee CBOEIl
wpyHbL TeryAsipHbIil 0TPOCTOK GyAbOYCa MIMPOKNMIT, TAOCKUIL, Ha-
[paBA€eH BIIepeA-BOOK, BepIIMHA C TPeMsI BBICTYNAIOIMM 3ybLiamu
(puc. 7-9); sMboArOC TOHKMIT U AAMHHBII (puc. 9, 10), conpoBoXxaa-
romjasi MeMOpaHa (accompanying membrane) OTCyTCTBYeT; HA4aAO
5MOOAI0CA HAXOAUTCS B O3uLy pubAnsuTeapbHo 11:30 yacos.

CaMKa HeM3BeCTHa.

Anarnos. Crpoenuem 6yabbyca Alopecosa parva
Ponomareyv, sp. n. 6AM30K K paclipoOCTPaHEHHOMY B CTell-
HOIl ¥ TOAYIyCThIHHOU 30Hax EBpasuu A. cromebergi
(Thorell, 1875), oTAMYaeTCsI 3HAYUTEABHO MEHBILIUM pas-
MepoM, OOAee TEMHOJ OKPAaCKOI, AETAASIMU B CTPOEHUM
6yAbOyca, B yacTHOCTY GOPMOIL U PACIIOAOXKEHEM 3yO1I0B
Ha KOHueBOiI 4acTU TEr'yAIPHOTO OTPOCTKA.

Itumoaorusi. Ha3BaH1e BMAQ IPOMCXOAUT OT AQTHH-
CKOT'O CAOBA «parvus» (MaA€HbKMUIL, MEAKWIT), YTO TIOAYED-
KMBaeT HeDOAbBIIE pasmepbl HOBOI'O BMAAQ.

CewmeiictBo Salticidae
Pellenes sibiricus Logunov et Marusik, 1994
(Puc. 11)

Marepuaa. 19 (KIT), Poccus, Cesepuas Ocerusi, Vipabckuit p-H,
oKp. . AsuHara, 42.897091°N / 43.710386°E, Mo>>keBeAOBO-a3aAMeBbIe 3a-
POCAM Ha IKHOM CKAOHe, 1580 M, 26.07.2017 (1O.E. Komapos).
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3ameuanust. CTpoeHne anuruHbl camMku 13 CeBepHOI
Oceruu (puc. 11) COOTBETCTBYET TAKOBOMY B [T€PBOOIIICA-
Huu [Logunov, Marusik, 1994: figs 8A, C]. Bup 6b1a omiican
n3 Cubupu (ot Bypsitun oo Marapasckoitr obaactu), Boc-
touynoro Kasaxcrana, Keipreiscrata, a ero apeaa 0bia oxa-
paKTepu3oBaH KakK CUOMPCKuUIT TeMmepaTHblil [Logunov,
Marusik, 1994]. B paabHeitieM oTMedascss B MOHIOAUU
[Logunov et al, 1999] u Kurae [World Spider Catalog,
2024]. Kpome Toro, ITurepkuna u Muxaiaos [2009] yka-
3aAM BUA AASL AkaHbiOeka (3amaanbiit KasaxcTaH), HO AaH-
HbIIl 9K3EMIIASIP He ObIA TIPOMAAKCTPUPOBAH, @ MECTO €ro
XpaHeHMsI K HACTOsIIlleMy BpeMeHU HeusBeCTHO. [ToaTomy
HaXOAKa B A)KaHbIOEKe MPEACTaBASIAACh COMHUTEABHOIL.
OaHako ob6Hapyxenue P sibiricus B CeepHoit OceTun
3HAUUTEABHO PACIIVPSIET apeaA BUAQ, I09TOMY HE MCKAO-
4YeHO, UTO ero yKaszaHue Aast 3amapHoro KasaxcraHa siBAsI-
€TCsT AOCTOBEPHBIM.

baaropapHocTu

ABTOpBI MCKpeHHe OaaropapHsl M.A. AaneBy (Aare-
CTAHCKUII TOCYAQPCTBEHHDII YHUBepcuTeT, Maxaukaaa,
Poccust), MLIO. BakanoBy (I'ocyaapCTBeHHbIT IPUPOAHDII
3anoBepAHUK «KaAyxckue sacexn», c. YAbsiHOBO, Kaayx-
ckast obaactp, Poccust), FO.E. KomapoBy (Aaarup, Cesep-
Hast Ocerust, Poccus), A.X. XaaupaoBy (Maxaukaaa, Aare-
ctaH, Poccust) 3a MPeAOCTABAEHHDBIN B Hallle PaCIIOpsiKe-
Hue marepuaA. ABTopsl b6aaropapust A.B. Aorynosy (3VIH
PAH, Cauxr-Tlerep6ypr, Poccuss) u FO.M. Mapycuky
(MuctutyT 6uoaormyeckux npobaem Cesepa ABO PAH,
Maraaas, Poccust) 3a mpeaoCTaBA€HNE KOHCYABTALUIT TaK-
COHOMMYECKOTO XapakTepa. 3a LieHHble 3aMeyYaHus U I10-
YKeAQHUsI aBTOPbI OAQroAapHbI AaHOHVMHBIM pelieH3eHTaM.
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HoBplie poaHHBIE 0 AOATOHOCUKAX MoAPoAa Pliadonus Reitter, 1912
(Coleoptera: Curculionidae: Otiorhynchus)
C ONMMCaHIEM TPeX HOBBIX BHAOB
c 3anapHoro KaBkasa u us Cesepo-Bocrounon Typuuu

© I.2. AaBUAbSIH

BcepoccuitcKuit MHCTUTYT 3alMThI pacTenuit, mocce [Top6eabckoro, 3, Canxr-TTerep6bypr, ITymkuu 196608 Poccust. E-mail: gdavidian@yandex.ru

Pestome. OnvcaHo 3 HOBBIX AASI HAYKM BMAQ )KYKOB-AOATOHOCUKOB U3 MOAPOAa Pliadonus Reitter, 1912 popa Otiorhynchus
Germar, 1822: O. karasevi sp. n. us Abxasuu, O. fominykhi sp. n. us I'pysun (Munrpeaus) u O. neslihanae sp. n. us Ipysun
(Apxapust) n Cesepo-Bocrounoit Typuyn. TTpuBoAsiTCS: HOBble AQHHBIE O cTpoeHnu u pacrnpocrpanenun O. reitteri Stierlin,
1876. O603Hauens! aexkrorumnst O. reitteri u O. frater Stierlin, 1861. Otiorhynchus frater nepeHecen us noppoaa Pliadonus B
Pocodalemes Reitter, 1912 Ha ocHOBaHMY 0COOEHHOCTEN CTPOEHMST HAAKPBIAWIL, IIEPEAHMIX TOAEHEIT U TeHUTAAMI CAMKH.

Karoueswie crosa: xyku-poaroHocuxu, Otiorhynchus, Pliadonus, Pocodalemes, HoBbie Bupbl, Kakas, Typuust.

New data on weevils of the subgenus Pliadonus Reitter, 1912 (Coleoptera: Curculionidae: Otiorhynchus)
with the descriptions of three new species from the Caucasus and Turkey

© G.E. Davidian
All-Russian Institute of Plant Protection, Podbelskiy Roadway, 3, St Petersburg, Pushkin 196608 Russia. E-mail: gdavidian@yandex.ru

Abstract. Three new species of the genus Otiorhynchus Germar, 1822 from the subgenus Pliadonus Reitter, 1912 are
described from the Caucasus and Turkey: O. karasevi sp. n. from Abkhazia, O. fominykhi sp. n. from Georgia (Mingrelia) and
O. neslihanae sp. n. from Georgia (Adjaria) and north-eastern Turkey. Otiorhynchus karasevi sp. n. belongs to the species
group of Pliadonus with body covered only by hairs. It is similar to O. dentitibia Reitter, 1888 and O. brachialis Boheman,
1843. The new species differs from O. dentitibia in the structure of elytra, which are wider and distinctly rounded laterally
(in male 1.27-1.48 times as long as wide), distinctly longitudinally convex on disc in basal half. It can be distinguished from
O. brachialis in the following features: body is strongly shiny and black, covered by faintly noticeable and rather sparse hairs,
penis is subparallel. Otiorhynchus fominykhi sp. n. and O. neslihanae sp. n. belong to the species group of Pliadonus having
body covered with hairs and narrow yellowish scales. Otiorhynchus fominykhi sp. n. differs from O. decoratus Stierlin, 1877
in very narrow hair-like scales, which are evenly distributed on the elytra, and in the structure of the aedeagus. It differs from
O. reitteri Stierlin, 1876 by evenly distributed scales without spots on elytra. The body of O. neslihanae sp. n. has distinct
evenly distributed narrow lanceolate yellowish scales with faintly noticeable hairs. In contrast to O. karasevi sp. n. and
O. fominykhi sp. n., it is characterised by the weakly convex prosternal process, which is faintly defined in lateral view. New
data about morphology and distribution of O. reitteri are given. The lectotypes of O. reitteri and O. frater Stierlin, 1861 are
designated. Otiorhynchus frater is transferred from the subgenus Pliadonus to Pocodalemes Reitter, 1912 according to the
structure of elytra, fore tibiae and female genitalia.

Key words: weevils, Otiorhynchus, Pliadonus, Pocodalemes, new species, Caucasus, Turkey.

BBepeHne MarepuaA 1 MeTOADI

Caucasian Entomological Bulletin 2024

Hacrosast paboTa crara MpoOAOAXKeHNEM IyOAMKa-
LiMI1 @BTOPA [0 AOATOHOCUKaM poaa Otiorhynchus Germar,
1822 [AaBupbsH, CaBuuxun, 2006; AaBuabsiH, Ap3aHOB,
2022]. TToapoa Pliadonus Reitter, 1912 oTHOCUTCS K KOM-
nAekcy moppopoB Tournieria Stierlin, 1861 u BkarouaeT 60-
Aee 20 AeCHBIX U aABITUIICKUX BUAOB, HaceAsiolux Kppim,
KaBkas, ceBepo-Boctok Typuuu u ceep Vpana [Alonso-
Zarazaga et al., 2023]. Hanboabliee B1AOBOE pasHoobpa-
31€ 3TUX AOATOHOCUKOB OTMeuaeTcsl Ha 3amapHom Kas-
Kase, TA€ OHU IPEACTABAEHBI MIPEVMYIIECTBEHHO Y3KOAO-
KaAbHBIMU dHAEMMKaMU. B cTaTbe mpuBepeHbl OMMCAHMS
TPeX HOBBIX AASI HAYKU BUAOB IOAPOAa Pliadonus ¢ KaBka-
3a 1 u3 Typumn. AAsi MOAHOLIEHHOTO 0030pa MoAPoAa He-
00XOAMMO M3y4YeHue MaAOU3BECTHBIX BUAOB Otiorhynchus
longipes Stierlin, 1883 n O. omanensis Magnano, 2002.

Hayunas crarps / Research Article
DOIL: https://doi.org/10.5281/zenodo.14414555

PaboTa BBIIIOAHEHA 10 KOAAEKLMOHHBIM pOHAAM 300-
aormnyeckoro mHctutyra PAH (ZIN, Caukr-Iletep6ypr,
Poccust), Hemeukoro 5SHTOMOAOIMYECKOIO MHCTUTYTA
(Senckenberg Deutsches Entomologisches Institut, SDEI,
Mionxebepr, Tepmanusi) u YHuBepcurera ATaTiopka
(Atatiirk Universitesi, ABBM, Apaypym, Typuus).

AAuHa TeAa KYKOB M3MepPSIAACh C IOMOLIBI0 OKYASIP-
MUKPOMETPA OT MEPEAHEr0 Kpasi IAa3 AO BEPIUMHBI HaA-
KpBIAMIL. BOAbILIast 4acTh MPUBEAEHHBIX Pa3MEPHBIX K03(-
(ULIMEHTOB OTHOCUTCS K TOAOTUIIAM.

@ororpaduy SKYKOB BBIMOAHEHbI Ha (oToKkamepe
Canon-60, ¢pororpadguy reHNTaAN U TEPMUHAAUIT CAEAAHBI
C IIpernapaToB B rAMLiepMHe Ha MUKpocKorie Axio Imager M-1
¢dupmbl Carl Zeiss B rabopaTopun duomeropa Beepoccuit-
ckoro HUW saumrs! pactrenuit (CaHkT-TTetepOypr, Poccust).

ZooBank Article LSID: urn:lsid:zoobank.org:pub:217153BE-150B-4F3C-AC8F-CDB832320BAA
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Torotunbl ¥ OOAbIIAS YAaCTh IAPAaTUIIOB HO-
BBIX BMAOB XpaHATCSA B KoaAekuuu ZIN, 6 mapaTuros
O. neslihanae sp. n. — 8 ABBM.

Poa Otiorhynchus Germar, 1822
IToapoa Pliadonus Reitter, 1912

Tunosoit Bup Otiorhynchus brachialis Boheman,
1843, 1o mepBoHaYaABHOMY 0003HAYEHMIO.

Anarsos. TeAo CABHO BBIITYKAO€, KOPUYHEBOTO VAU
4yepHOro 1iBeTa. [0AOBa KOHMYECKM CYKEHA K OCHOBaHUIO
YCUKOBBIX ITepuruit. [Aaza 0oAee AU MeHee BBIIYKABIE,
3aMETHO MAM AMIIb €ABA BBICTYIAIOT 32 KOHTYPbI T'OAO-
Bbl. CIIMHKA FOAOBOTPYOKM C TOHKUM CPEAVHHBIM KHAEM,
OoTAeAEHA OT ADa MOMepeyHbIM IMOHVDKEeHUEM. 1-71 YAeHUK
KI'YTUKA YCUKOB KOPOYE, PEAKO ITOYTY PaBeH AAMHE 2-TO,
3—7-i1 YAEHVKI YAAVHEHHBIE MAM KpYyrable. ByaaBa ycrkoB
BEepETEeHOBUAHAsI, ee 1-I1 YAEHUK 3aMETHO KOPOYe AAVHbBI
OCTaAbHbBIX YAEHUKOB, BMECTE B3AThIX.

AVICK TepeAHECIIMHKM B TYCTBIX OKPYTABIX, MHOTAQ
Y3KUX, OAECTAIMX 3€PHBIIIKAX, MAM, KaK MCKAIOUYEHME,
TOABKO HYHKTMPOBaH U 0e3 3epHbliiek. IIpocTepHasb-
HBIIl OTPOCTOK CAQ00 BBIMYKABIN MAU B BUAE KOHUYECKUX
OyropKoB, XOPOLIO 3aMETHBIX NPY OCMOTPE >KyKa COOKY.
HaAKpbIABS, KaK TMPaBUAO, IIMPOKO- UAU Y3KO-SIMLIEBUA-
Hbl€e, BEPLIVHHBII CKAT OOA€Ee AV MeHee HAKAOHHBII, PeA-
KO OTBECHbBIN. AVICK HAAKPBIAMIT 3aMETHO IIPUIIOAHSIT Haa,
CPEAHETPYAHBIM COYAEHOBHBIM KOABLIOM, NPOMEKYTKU
HAAKDPBIAUI B OTYETAUBBIX UAU CAADO HaMEUYEHHBIX CAEr-
Ka BBINYKABIX 3epHblIKax. IlepeaHne OGeapa ¢ LIMPOKUM
TPEYrOABHBIM 3y0110M, HA CPEAHMX 1 3aAHUX OeApax 3yber|
LINITOBUAHBII, HEOOABILIOTO pasMepa, MHOTAA €ABA Pa3AU-
4yuMblit. [TepeaH1e TOAEHU TIPsIMble MAU CAQ00 UBOTHYTHI
BHYTpb, BHYTPEHHUII Kpail B BEPIINHHOI YaCTH C PSAOM U3
HECKOABKMX CKOLIEHHBIX 3Y0UMKOB, HAPY)KHBIV BEpIIVH-
HBII YTOA, KaK IIPAaBUAO, He PaCLIMpPEH.

TeAo OOBIMHO PAaBHOMEPHO MOKPBHITO AOBOABHO KO-
POTKMMU MOAYIPUAETAIOIIMMY BOAOCKaMM, MHOTAA C
psipamMu 0OAee AAMHHBIX TOPYALUX BOAOCKOB Ha HaA-
KpbIAbsIX. Y HeckoAabKux BUpoB (O. reitteri Stierlin, 1876,
O. decoratus Stierlin, 1877, O. ciscaucasicus Korotyaev,
1992, O. osseticus Korotyaev, 1992, O. isaevi Davidian et
Geliskhanova, 2006) TeA0 B BOAOCKax M y3KOA&HLIETHBIX
CBETABIX YellyiKaX, KOTOpble 0ObIYHO GOPMUPYIOT Ha HaA-
KPBIABSIX IISITHUCTBIA PUCYHOK C TTEPEBSI3SIMU.

DAearyc B BUAE AOBOABHO Y3KOM AAMHHOI TPYOKM C
MeMOpPaHO3HOI AOPCAAbHONM CTEHKOW, TEIMEH C AAMHHBI-
MU napamepamiu. BoopyxeHue sHAO]aAAyca U3 OAVHAKO-
BBIX MEAKMX M I'YCTBIX 3€PHBILIKOBUAHBIX CKAEPUTOB, CO
CAa00 CKAEPOTM30BAaHHOM IAACTMHYATON CTPYKTYPOI B
00AacTy arroHOTIOPUSL.

TOHOKOKCUTBI Y3KM€ U AAVIHHBIE, Y OOABIIMHCTBA BU-
AOB B COCTOSIHUU ITOKOSI B CPEAHEN YaCTU C TEAECKOIU-
YECKOM CKAAAKOI, KOTOPasi YaCTO PACHPABASIETCSI B XOAE
npernapupoBanus. CTEHKM BaruHbl IOYTU I[PO3PAYHBbIE,
MeMOpaHO3Hble, (€3 KaKuX-AubO CKAEPOTU30BAHHBIX
cTpykTyp. CTHMAYCBI Ha TOHOKOKCUTAX CyOamMKaAbHbIE,
00BIYHO yAAMHEHHBIE. Spiculum ventrale ¢ moyTu KBappar-
HOWl AAMEAAOV, €ABA BbIPE3aHHON HA BEPILUMHE, Y TOHKUM
AAVHHBIM MaHybpuymom. CriepMaTeka C CEpIIOBUAHBIM,
JMHOTAQ YKOPOYeHHbIM cornu, collum maseHbKuit, 06bI4HO

[IOAOTHYT, HEMHOTO MEHbIIIE AU IPUOAMBUTEABHO OAHOTO
pasMepa ¢ ramus.

Buoaorusi. VImMaro XapakTepusylTCs IpeuMylije-
CTBEHHO HOYHOM aKTUBHOCTHIO. JKyKu OOBIYHO BCTpeva-
I0TCSI Ha AMCTBEHHDIX BUAAX A€PEBBEB U KYCTAPHUKOB UAU
B BBICOKOTpPaBbe.

TakcoHomuyeckue 3amedanus. Otiorhynchus frater
Stierlin, 1861 mckawouen us cocrasa Pliadonus [AaBUpb-
s, CaBuuknmit, 2006] U mepeHOCHTCsT 3A€Ch B IIOAPOA
Pocodalemes Reitter, 1912.

PacnpocrpaHeHnue. IIpeacTaBuTeAM MOAPOAR
Pliadonus pacnpoctpatnensl B Kpsimy, Ha KaBkase, a Taxke
B CeBepo-Bocrounon Typuum u Ha ceBepe Vpana. Hau-
60AbllIee BMAOBOE pazHOOOpasue 13 IPEVMYIeCTBEHHO
Y3KOAOKaABHBIX 9HAEMMKOB OTMevaeTcs Ha KaBkase.

Otiorhynchus reitteri Stierlin, 1876
(Puc. 1, 17-19)

Marepuaa. Poccust. 19 (ZIN), CraBponoabckuit Kp., I. Beurray; 19
(ZIN), Kabapauno-Baakapusi, Haapuuk, 3.06.1967 (H.B. Hukurcknin); Aare-
cran: 19 (ZIN), B Xacasiopra, Aec, 13.05.1992 (B.H. ITpacoaos); 12 (ZIN),
3 Byinaxcka, 24.06.1993 (B.A. Koporses).

Asep6aitpxan. 19 (ZIN), okp. I'y6sr (= Ky6a), 1938 (Kocraubsin); 19
(ZIN), Xaumasckuit p-H, cranyua faama, 3.08.1974; lllemaxuHCKmit p-H:
1?9 (ZIN), okp. c. IMupkyan, 13.06.1986 (I.2. AaBuppsiz); 19 (ZIN), tam
xe, Aec, 29.06.1986 ([.D. AaBupbsn); 19 (ZIN), Tam e, 40°47'40.28"N /
48°37'06.02"E, 19-20.05.2014 (A.I. Kacarkun); Xanaapckmit p-H: 19
(ZIN), C3 c. Yaiikena, Bblie c. A3ap, cyOaabmmitckuil nosic, 16.06.1988
([.2. AaBupbsin); 19 (ZIN), r. Ksmas, 2.08.1984 ([.9. AaBuAbsiH).

Ipysus. 22 (ZIN), noc. Maunraucy, 8.08.1891; 19 (ZIN), Aaxapusi,
noc. Yaksu, 07.1935; 39 (ZIN), Kaxerust, Aaroaexu, 25.10.1958 (A.B. Ap-
HoAbAM); 19 (ZIN), Kaxerus, Axmera, 9.07.1961 (A.O. Yoaokosa); 19
(ZIN), oxp. Téuancu, moHacTsipb Beranus, 15.07.1964 (A.O. HoaokoBa).

Apwmenust. 39, okp. EpeBana, 14.07.1936 (A.A. Puxrep); 19 (ZIN), Ao-
purickast 06A.: 19, okp. KuposakaHa (= Banaasop), 7.07.1961 (B.A. Puxrep);
19 (ZIN), Crenanasay, 28.08.1985 (IT. Kasapsin).

Typums. 59 (ZIN, ABBM), Artvin Prov., Savsat env., forest, swipping
at night, 41°14'42.0"N / 42°21'50.4"E, 3.06.2014 (B.A. Korotyaev, L. Giiltekin,
G.E. Davidian).

TunoBoin marepuaa. 19 (SDEI), aekrorum, o603Ha4YeH 3A€Ch,
«Caucasus» (pykomucHasi), «Syntypus» (IeyaTHasi KpacHOro LiBeTa),
«O. reitteri m.» (pyxou I. llITupAnHa B ABOVIHOI paMKe (pUOAETOBOIO LiBETA).

Mopdoarornyeckne 3ameyanms. Camka. JKyku
00BIYHO KOPMYHEBOTO VIAY TEMHO-KOPUYHEBOrO 1jBeTa. [o-
AOBOTPYOKa AOBOABHO IIMPOKasi, AAMHA TOAOBOTPYOKM B
1.12 pasa 60AblLe ee MVPUHBI B CAMOJ y3Koi1 yacTu. I'aaza
KPYIIHbIE, EABA YAAVHEHHDbIE, CAETKA BBICTYIAIOT 32 KOHTYP
TOAOBBI, IIPOAOABHBIN AAMETP rAa3a IIPUOAU3UTEABHO pa-
BEH PACCTOSHMIO OT HETO A0 MeCTa MPUKPEMAEHMsI YCUKOB.
Inpuna A6a B 1.09 pasa 60Abie IPOAOABHOTO AMaMeTpa
raasa. ABa IIepBbIX YAEHMKA KXT'yTUKA YCUKOB MOYTY OAVHA-
KOBOJI AAMHBL [TepepH1e Oeapa ¢ KPYITHBIM TPEYTOABHBIM
3y0LIOM, CpeAHME U 3aAHME C IIUITOBMAHBIM 3YOYMKOM.
TTOKpOBBI TeAQ B I'YCTbHIX, CAQ0O0 TPUITOAHSTBIX KOPOTKUX
KOPMYHEBATBhIX BOAOCKAX, 00Pa3yoIX Ha MPOMEXYTKaxX
HAAKPBIAUI 4 CITyTaHHBIX PSIAQ, Y B Y3KOAQHLIETHBIX CBeT-
ABIX YelyiKax, GOpMUPYIOLINX HESICHbIE TIEPEBSI3N.

AanHa Teaa 6.9-8.2 mm, mupuHa 3.2-3.7 MM.

CamMel] HeM3BeCTEH.

l3amenunBocTb. Typenkue sK3eMIASIPbI OTAMYAIOT-
€51 OT KaBKa3CKMX CAeTKAa MeHee YAAMHEHHbBIM 2 YAEHUKOM
JKT'YTHKA YCUKOB U YIAOIIIEHHBIM AVICKOM HaAKDBIAMIAL.

CpaBuuteabnsiii pomaruos. Otiorhynchus reitteri B
noapoae Pliadonus 0THOCUTCSE K TPYIIIe BUAOB, TEAO KO-
TOPBIX MOKPBITO BOAOCKAMU U Y3KMMU CBETABIMMU Yellyli-
kamu. Ot O. decoratus oH oTAU4YaeTCss OoAee IMIMPOKOIL
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Puc. 1-4. Otiorhynchus spp., 001uit BUA.

1 - O. reitteri, camxa; 2 — O. fominykhi sp. n., camery, roaoturs; 3 — O. karasevi sp. n., camely, roaoturs; 4 — O. neslihanae sp. n., camell, TOAOTHIL
Figs 1-4. Otiorhynchus spp., habitus.

1 - O. reitteri, female; 2 — O. fominykhi sp. n., male, holotype; 3 — O. karasevi sp. n., male, holotype; 4 — O. neslihanae sp. n., male, holotype.
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Puc. 5-22. Otiorhynchus spp., CTpOeHye TeHUTAAWIL.

5-8 — O. karasevi sp. n.; 9-12 — O. fominykhi sp. n.; 13-16 — O. neslihanae sp. n.; 17-19 — O. reitteri.; 20-22 — O. frater. 5,9, 13 — spearyc, Bup CBepxy;
6, 10, 14, 17 — spiculum ventrale; 7, 11, 15, 18 — roHokoxcutsy; 8, 12, 16, 19 — ciepmaTtexa.

Figs 5-22. Otiorhynchus spp., structure of genitalia.

5-8 — O. karasevi sp. n.; 9-12 — O. fominykhi sp. n.; 13—16 — O. neslihanae sp.n.; 17-19 — O. reitteri; 20-22 — O. frater. 5,9, 13 — aedeagus, dorsal view;
6, 10, 14, 17 — spiculum ventrale; 7, 11, 15, 18 — gonocoxites; 8, 12, 16, 19 — spermatheca.

TOAOBOTPYOKOJ M O4€Hb Y3KMMMU, IOUYTU BOAOCKOBMAHBIMU  OOA€e IIMPOKO PACIPOCTPAHEHHBIN BUA NoApoaa Pliadonus,
CBETABIMMU YellyIKaMU. nsBecTHbIi ¢ CeBepHoro KaBkasa [cmanaosa, 2007], u3 Ipy-

Pacnpocrpanenue. Bup onucan no marepuasam u3  sum, Apmenuu, Asep6Oaripkana, Vpana (Toaectan, MaseH-
3akaBkasbs («Transcaucasien»). Otiorhynchus reitteri — Hau-  AepaH) [Legalov et al., 2010] u CeBepo-Bocrounon Typuym.
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Otiorhynchus fominykhi sp. n.
(Puc. 2,9-12)

Marepuaa. Toaorur, & (ZIN): Ipysus, Munrpeaus, maaro Acxu,
2100-2400 M, 18-21.06.2014 (A.A. ®omunbix). [Taparum: 19 (ZIN), cobpan
BMeCTe C TOAOTUIIOM.

VY roaoruma LIEAVIKOM yTpa4yeHa ImpaBas CPEeAHAsA HOra.

Omncanne. Camen. [Aasa yMepeHHO CUABHO BBINTYKABIE,
CA€rKa BBICTYTAIOT 32 KOHTYDP TOAOBBL [0AOBa Ha ypOBHe raas B
1.92 pasa mupe Aba u B 1.16 pasa mupe roAOBOTPYOKM Ha ypOB-
He mTepuruit. AAMHa roAoBoTpyOKM B 1.25 pasa Goablue mmpu-
HbI ee caMoi1 y3Koil yacTu. [0A0BOTpyOKa Ha ypOBHe IITEPUIMIL B
1.34 pasa mupe ee camoi1 y3Koit yacTu u B 1.19 pasa 6oablie, uem
LIMpPUHA IIepeAHero beapa BMecTe ¢ 3ybrom. CrivHKa roA0BOTpPYO-
K [I033AM SIMCTOMA C 3aMETHBIMU BAABAEHMSIMU IO OOKaM, B
OCHOBHOI1 TOAOBMHE IIPOAOABHO BBIITYKAAsI, €ABA PACIIMPSETCS K
OCHOBAHMUIO, C Y3KMM CPEAVHHBIM KuAeM. A0O B I'yCTBIX M AOBOAB-
HO IPyOBIX TOUKaX, 00pasyolmxX KoCcble MPOAOABHbIE PSIABI, OTAE-
A€H OT CIIMHKM TOAOBOTPYOKM IOTIEpEeYHbIM BAABA€HEM. Bropoit
YAEHUK JXTYTUKA YCUKOB B 1.43 pasa AAuHHee 1-r0, OAMHAKOBOI
C HUM IIMPYVHBL, B 2 pasda AAMHHee 3-T0; 3—7-11 YAeHUKN 3aMeTHO
YAAVIHEHHDbIE, TIOUTY OAMHAKOBON IIMPUHBL byraBa IIMpOKO-Be-
PEeTEHOBMAHAS, 3a0CTPeHa K BepluuHe, HanboAee umMpokast ba-
3aAbHee CePEAVHBI, ee 1-11 YA€HMK KOpOUe OCTAABHBIX YAEHUKOB,
BMeCTe B3ATbIX.

IMTepeapHecnmHKa cAabo morepevHasi, HanboAsee MIMpPOKas
rocepeArHe, CAerka CAaBAeHa C OOKOB B OCHOBHOII ITOAOBMHE, B
1.11 pasa mupe AAuHbBI U B 1.13 pasa mmpe CpeAHerpyAHOTo Cou-
AEHOBHOT'O KOABLIQ, AVICK B MAAEHBKUX I'YCTBIX 3€PHBILIKAX (BAOAD
CPEAVIHHOV AMHUYM HaCUUThIBaeTCs1 19 sepHsiiek). [IpocTepHaab-
HBIII OTPOCTOK B BMA€E ABYX KOHMYECKUX OYTOPKOB, XOPOILIO BUAEH
IIpY OCMOTPE XKyKa COOKY.

HaaKpbIAbS siiLleBMAHBIE, B 1.4 pasa AAMHHee IIVMPVHBI U B
1.49 pasa mupe nepeApHeCNMHKY, BePUIMHHbIA CKAaT OIyCKaeTCs
oA yraom npubausureabo 80°. ToueuHsie 60pO3AKM HAAKPBIAMIT
CA€rKa y>Ke IPOMEXXYTKOB, IIOCAeAHME C 1—2 CIIyTaHHBIMU PSIAAMUA
3epHBILIEK, IPYMEPHO OAHOTO pasMepa C 3ePHBIIIKaMI Ha IIepeA-
HeCITMHKe.

ITepeaHue Geapa C KPYIHBIM TPEYTOABHBIM 3yOL[OM, MEAKO
3a3yOpEHHBIM IO AMCTaAbHOMY Kpaio. CpepHne u 3apHue Geppa
C OTYETAMBBIMU LIMIIOBMAHBIMM 3yOumkamu. ITepepsHue roaeHn
[OYTH NPsIMbIE, TI0 BHYTPEHHEMY Kpako cAab0 S-06pasHO UB0THY-
TBI, B BEPIIVHHON [OAOBUHE C OTYETAUBBIMYU CKOLIEHHBIMU 3y0-
4YMKamiu, Oa3aAbHee A0 OCHOBHOII YeTBEPTH KMAEBUAHBIE. BTopoit
YAEHVK ITEPEAHUX AANOK TPEYTOABHBIN, IIOUTY OAMHAKOBOM AAM-
HbI ¥ IIMPVHBI, 3-11 YAEHUK B 2 pasa Iupe 2-To, YaCTh KOIOTKO-
BOTO YAEHMKA, BBICTYIIAIOLIAs 33 BEPIIMHY 3-TO YAE€HMKA, CAETKa
AAVIHHEe TIOCAeAHero. BTopoil YA€HMK 3aAHMX AQNOK eABA YAAU-
HEHHBII.

ABa nepBbIX abAOMUHAABHBIX BEHTPUTA B CPEAHEN YaCTU C
TTOBEPXHOCTHBIM BAAaBA€HUEM. [TAThI BEeHTPUT TpareLieBUAHBII
dopmbl, Ha BepluVHe CAerka 3aKpyraeH, B 1.93 pasa mupe AAMHBI,
OUeHb I'yCTO IyHKTVPOBaH, C TOBEPXHOCTHBIM MEAMAABHBIM BAAB-
AeHUeM IepeA BepIIMHOIL.

TeAo B MOAYIIPMAETAIOLUIMX I€TUHKOBUAHBIX KOPMYHEBATBIX
BOAOCKAX, 00pasyolux Ha TPOMEXYTKaxX 2 CIyTaHHbIX PSIAQ, U B
PaBHOMEPHO pPaCIIpeAEAEHHBIX CAerka 6oAee KPYMHBIX CBETABIX
Y3KOAQHLIETHBIX YellyrKax. AAVMHa BOAOCKOB NPUOAU3UTEABHO
paBHa AaMeTpy TOYeK B OOpO3AKaX.

AaMeAAa TIeHMCa TpamelleBUAHAs, CAerka BbIpe3aHa Ha
BepuHe. [TeHyc 3aMeTHO pacIIMpeH OT AAMeAABI K OCHOBAHUIO, B
3.12 pa3a AAMHHee IIVPYHBI, €r0 BEHTPAAbHAs CTEHKA B BePIUMH-
HOJI TIOAOBVHE SIBCTBEHHO CKAEPOTM30BaHa. AroaeMsl B 1.6 pasa
AAVHHee TeHuca. [Tapamepbl cpacTalTCs APYT C APYTOM IPUOAK-
3UTEABHO B OCHOBHON TPEeTH.

AAMHa Teaa roroTumna 6.55 MM, MMPUHA 3 MM.

Camka. lllupuna aba B 1.33 pasa 60Ablie NIPOAOABHOIO
Anamerpa raasa. IlepeaHecrnimika caabo nomnepeysasi, B 1.08 pasa
mpe AAMHBL. Hapkpoiabsa B 1.42 pasa poAMHHee WMpUHBL [TATbIN

A0AOMMHAABHBIN BEHTPUT TPEYTOABHBIN, OKPYTAEHHDII Ha Bep-
muHe, B 1.73 pasa mmpe pAauHbl. CrepMareka C CEpIIOBUAHBIM
cornu, collum 3aMETHO IIOAOTHYT, ramus KOPOTKV[I;I, IIO4YTUN B
2 pasa mupe, yeM collum. [oHOKOKCUTBI cAa60 CKAEPOTU30BaHBI,
M0-BUAVIMOMY, C TEAECKOIIMYECKOM CKAAAKOIL, B 3.5 pa3a AAMHHee
MPUHBI, CTUAYCBL Cy6aHI/IKaAbeIe, €ABa YAAUHEHHDIE. Spiculum
ventrale ¢ mo4TH KBaApPaTHON AAMEAAON, ee MaHyOpuyM mpubAu-
3UTEABHO B 4 pasa AAMHHEE AAMEAABDI.

AanHa Teaa 6.9 MM, mypuHa 3.3 MM.

CpaBHuTeAbHBIII AuarHo3. B cocrase Pliadonus
HOBBIII BUA OTHOCUTCS K TPYIIIIE BMAOB, TEAO KOTOPBIX
MOKPBITO BOAOCKAaMMU M Y3KMMM CBETABIMM YeIIyiKaMU.
Hauboaee 6ausox k O. decoratus, 0T KOTOPOTO OTAUYAET-
Cs1 OYeHb Y3KMMM, ITOYTU BOAOCKOBUAHBIMI, PABHOMEPHO
pacrpeAeAeHHBIMY Ha TIOKPOBAaX CBETABIMM YelIyiKaMIU.
Ot O. reitteri OTAMYAETCSI CTPOEHMEM TOAOBBI C boAee Ma-
A€HBKVMMMU TAa3aMH, @ TAK’)Ke pABHOMEPHBIM ITIOKPOBOM I3
CBETABIX YelllyeK Ha HAAKPBIAbSIX, 0€3 IITEH U TIepeBsI3eil.
Or O. neslihanae sp. n. Aerko oranyaercsi 6oaee y3KUMu
MEeAKMMM YelllyIIKaMy Ha TeAe, @ TAK>Ke XOPOIIO Pa3BUThIM
MPOCTEPHAABHBIM OTPOCTKOM. KpoMe Toro, oT Bcex BUAOB
XOPOIIO OTAMYAETCS MIMPOKO MPUTYIAEHHBIM Ha BepIIJHE
9A€arycom.

Pacnpocrpanenne. Ipysusa: Munrpeaus.

dTumoAorus. Bup HasBaH MMeHEM OTEeYeCTBEHHOIO
crienuaancra 1o xyxeautam (Carabidae) Amutpus Amu-
tTpueBnya OOMUHBIX, BIIepBbIe €ro coOpaBLIero.

Otiorhynchus karasevi sp. n.
(Puc. 3, 5-8)

Marepuaa. Toaotun, & (ZIN): A6xasusi, Tyaayrckuit p-H, B3bi6-
cKkuil Xp., cmyck ¢ r. Typeuxas Illanka A0 BepTOAETHON TAOLIAAKH,
o1 43°18'00.3"N / 40°44'43.9"E p0 43°17'50.1"N / 40°47'38.2"E, 1940—1590 m,
26.06.2010 (I.D. AaBupbsn). [Tapartumnst: A6xasus: 4, 89 (ZIN), cobpaHb
BMecte ¢ roaotunonm; 19 (ZIN), «Jugum Sancara, 9500, 30.08.1913»; 34,
19 (ZIN), c¢. Muapa, 23.06.1973 (A.A. Aobanos); 19 (ZIN), moc. Mioc-
cepa, 1.06.1975 (O.A. Kpbokanosckuit); 2, 29 (ZIN), Tam xe, 2.06.1975
(O.A. Kpbikanosckuit); 13 (ZIN), Mioccepckuii 3anoseannk, 11.06.1978
(B.A. Puxrep); 6, 49 (ZIN), pooanna p. Aarcra, 31.05.1985 (A.I. Kosaab);
19 (ZIN), Tam e, 400 M, 06-6.07.1985 (A.I. Kosaan); 13, 19 (ZIN), c. OT-
xapa, 29.06.1985 (A.I. Kosaas); 1 (ZIN), r. Typeuxas lllanka, 13.06.1986
(A.I. Koaan); 23 (ZIN), B r. Typeuxas lllanka, pooanxa p. Muapa, 1500 m,
6yxoBbii1 Aec, 17.07.1987 (A.I. Kosaan); 2, 19 (ZIN), oxp. c. Xyam, 850 m,
16.05-9.07.1990 (A.C. 3amoraiiaoB); 14 (ZIN), CB ckaonbl 1. Typeuxas
Illanika, 13.08.1995 (I.2. AasuabsH, F0.I. Apsanos); 23, 39 (ZIN), 5 km C
c. Auanpapa, okp. r. Typenukas Illamka, 16-18.06.2000 (YO.I. Apsanos,
TLIL ViBaues); 73, 19 (ZIN), CB ckaousl 1. Typeukas llanka, 30.06.2001
(FO.I. Apsanos); 1 (ZIN), ypounme I'ynapxsa, 19.06.2004 (FO.I. Apsa-
HoB); Cyxymcxmit p-u: 14 (ZIN), Cyxym, 04.1921 (Koao6og); 19 (ZIN),
TymmcTuHCKMi1 3anoBepHuk, 18.07.1981 (A.O. Yoaokasa); 1d, 29 (ZIN),
c. Axaamenu, 24.06.1984 (B.IT. Kapaces); 1 (ZIN), CB Cyxyma, CB c. Oau-
i, 43°07'44.4"N / 41°07'57.3"E, aec u moAsiHbl, 1450 M, 21.06.2011 (I.3. Aa-
Bupbsn); 14, 19 (ZIN), I0B r. Yymkys6a, ot 43°08'19.8"N / 41°07'54.7"E
A0 43°08'50.7"N / 41°07'39.9"E, 1704-1713 ™, 22.06.2011 (I.D. AaBupbsiH);
Tyabpurmuckuii p-H: 19 (ZIN), pooanna p. Cakenn, 15.07.1985 (A.O. Yonro-
xaBa); 14 (ZIN), Tam xe, 16.07.1985 (A.O. Yoaokasa); 39 (ZIN), pooauna
p. 2w, B ckaonsr 1. Oxaukye, 1700 M, 42°48'03"N / 41°54'16"E, 3.05.1989
(M.A. Beaoycos); 19 (ZIN), A6xasckuit xp., mpaBbii 6eper p. Axam-
maA A0 ypoumma Yamarsapa, 6.06.1989 (VM.A. Beaoycos); Tkyapuyaab-
cxuit p-H: 1 (ZIN), xp. Aku6a, pooanna p. Oxymu, Bbiue ¢. [ymypuura, aec,
~1000 M, 1.05.1989 (M1.A. Beaoycog); 3¢, 59 (ZIN), 1J, 49 (ABBM), 13 km
CB TxBapuaaa, y BepXHero Kapbepa, BbICOKOTpaBbe, 1586 M, 42°55'37.2"N /
41°47'46.1"E, 7-8.07.2011 (I.D. AaBUAbSIH).

Omnucanne. Camerr. J)Kyku 4epHOro 1jBeTa, C IIOUTU AAKOBBI-
mu baecTsimymy mokposamu. [oAoBa Ha ypoBHe raas B 2.24 pasa
mype Aba 1 eABa IIMPe TOAOBOTPYOKM HA YpOBHe mrepuruit. [oao-
BOTpybKa Ha ypoBHe mrepuruit B 1.44 pasa mmpe ee camMoi1 y3Koit
yacTi. CIMHKA TOAOBOTPYOKM C y3KMM CPEAVHHBIM KUAEM, I10-
3aAM STMUCTOMA C OTYETAMBBIMU BAABAeHUsMU 1O 6okam. Ao B
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I'YCTBIX TOYKAX, MHOIAA 0OPa3yIOLIMX KOCbIe TIPOAOABHBIE PSIABL.
['Aa3a yMepEeHHO BBIIyKAbIE, CA€IKa BBICTYIIAIOT 38 KOHTYPBI IO-
AOBBI, IIPOAOABHBIIT AUAMETP IAa3a NPUOAM3UTEABHO PaBEH MAU
caerka 6oAble mupuHel A6a. BTOpOI1 YA€HVUK XI'yTUKa YCUKOB B
1.69 pasa poauHHee 1-ro u B 2.57 pa3a AAMHHee 3-10; 3—7-i1 YA€HU-
K YAAVIHEHHDbIE, U3 HUX 3-/1 CAerKa AAMHHee OCTaAbHbIX. ByaaBa
YMEpEeHHO LIMPOKO-BEPETEHOBMAHAS, 3a0CTPEHHAS HA BEpIINHE,
HanboAee WUPOKasi 6a3aAbHee CEPEAUHBI, ee 1-11 YAEHNUK Kopoye
OCTaAbHBIX YAEHUKOB, BMECTE B3SITbIX.

IepeaHecnMHKa HamboAee LIMPOKAs INOCEPEAMHeE, CAerKa
cAaBAeHa ¢ DOKOB IepeA BepIIMHON 1 OCHOBaHueM, B 1.12 pasa
mype AAMHbBI U B 1.25 pasa mmpe CpeAHerpyAHOro COYA€HOBHOTO
KOABLIQ, AVICK BBIITYKABII, B I'YCTBIX OA€CTSIINX KPYTABIX 3€PHBILI-
Kax (BAOAb CPEAMHHOI AMHUM HACUYMTHIBAETCS OKOAO 15 3epHbl-
mek). IIpoCcTepHaABHBII OTPOCTOK B BUAE ABYX KOHMYECKUX Oy-
TOPKOB, OOBIYHO XOPOILO Pa3AMYMMbIX IIPY OCMOTPE KyKa COOKY.
HaaKpbiAbs siiilleBupHBIe, B 1.27-1.48 pa3a AAMHHee LIVMPUHBL, Y
roroTumna B 1.4 pasa. BepIMHHBIN CKaT HAAKPBIAMIA OITyCKaeTCs
TIOA YTAOM OKOAO 75°. BOpO3AKM HAAKPBIAMIT TOYEYHbIE, HEMHOTO
Y>Ke IIPOMEXYTKOB, IOCAEAHNME CO CAADO CITyTAHHBIM PSIAOM IIPU-
MAIOCHYTBIX 3€PHBILIEK, CAeIKa OOAee KPYIIHOrO pasMepa, YeM Ha
NepeAHeCIMHKe.

ITepeaHne Geapa C KPYIHBIM, 3a0CTPEHHBIM Ha BepILUMHE
TPeyroAbHbIM 3y0ILIOM, LIMpUHa Oeapa BMecTe C 3yOLOM cAerka
MeHbllle IIMPVHBI FOAOBOTPYOKM Ha ypoBHe mnrepurmit. Cpea-
Hue Geapa C OTYETAUBBIM MAaA€HBKUM, A 3aAHUE CO CAabO Hame-
YEeHHBIM IIUIIOBUAHBIM 3yOunkoMm. IlepepHMe roaeHu epBa U30-
THYTbl BHYTpPb, II0 BHYTPEHHEMY Kpaw S-00pasHO MU3OTHYTBIE,
B BEPILUMHHOI TPETY C HECKOABKMMM CKOIIEHHbIMU 3yOunKaMu, B
CpeAHeN YacTu KUAEBMAHBIE. BTOPOIT YAEHUK NepeAHMX AAIOK
B 1.15 pasza AAMHHee MMPUHBI, 3-11 YAEHUK HEMHOTO AAVIHHEe U B
1.9 pasa mmpe 2-T0, YaCTh KOrOTKOBOI'O YAEHMKA, BBICTYIAOLIAS
3a BepIIMHY 3-TO YAEHUKA, CAeTKa AAMHHee MOCAeAHero. Bropoit
YAEHVK 3aAHMX AQIIOK CAA0O YAAVMHEHHBIIL.

IToxpoBbl Teaa Oe3 uelryek, B CAADO BBIPQKEHHBIX OYeHb
TOHKMX ITPUAETAIOIIMX KOPUIHEBATHIX BOAOCKAX, PACITOAOYKEHHBIX
Ha MPOMEXXYTKaX B 1—3 HESICHBIX CITyTaHHBIX PsiAd. AAMHA BOAOC-
KOB HEMHOT'O MEHbIIIE AMlaMeTpa TOYeK B OOpO3AKax.

Aamenana spearyca TpeyroapHasi, cAabo monepeyHasi, Ha Bep-
LIVHe Y3KO 3aKpyraeHa. ITeHuC MAaBHO AYTOBMAHO M3OTHYT, IO
6oKaM eABa BBIMYKABIL. ArToAeMbI TouTH B 1.48 pasa pAAMHHee 1e-
H1ca. [Tapamepsl cpacTarTCs MEXAY 00011 B OCHOBAHUM.

Aauna Teaa 5.8—7.2 MM, mmpuHa 2.65-3.3 MM, y TOAOTHIIA
6.9 1 3.1 MM COOTBETCTBEHHO.

Camka. ITATbii abOAOMMHAABHBIN BeHTpuT B 1.78 pasa
mype AAVHBL [OHOKOKCUTBI MeMOpaHO3HblE, TEAECKOMUYEeCKNe,
C cybanmMKaAbHBIMM CA€rKa YAAMHEHHBIMU CTHMAycaMu. AameAsa
spiculum ventrale mouTH OAMHAKOBOW AAMHBI 1 LIVPVHBI, €€ Bep-
ILIMHA IPsIMO 00pe3aHa, MaHyOpuyM B 3.8 pasa AAMHHEe AaMEeAABI.
Criepmareka 00ObIYHO C 3aKPYIA€HHBIM Ha BepliyHe cornu, collum
3aMeTHO IIOAOTHYT, IBCTBEHHO )K€, YeM ramus, pacCTOSIHIE MeX-
AY HUMU IPUOAUBUTEABHO PABHO IIVPUHE ramus.

AanHa Teaa 6.35—8.5 mm, mwmpuHa 3.1-3.85 Mm.

CpaBHuTeABHBIIT AuarHo3. B moapoae Pliadonus
HOBBIIl BUA OTHOCUTCSI K I'DYIIIE BMAOB, Y KOTOPBIX T€AO
MTOKPBITO BOAOCKaMM, 6€3 y3KIX CBETABIX Yelnyek. [abury-
aabHO 1oxoX Ha O. dentitibia Reitter, 1888 u O. brachialis.
OT 1mepBoOro 13 HUX OTAMYAETCS AAKOBBIMU OAECTSILIIMU
MOKPOBAMM T€AQ, DOAe€ IMPOKUMU, IBCTBEHHO OKPYTAEH-
HBIMU IO OOKaM SIMLIEBUAHBIMU HAAKPBIABSIMU, HA AWC-
K€ B OCHOBHOII IIOAOBVMHE OTYETAMBO INPOAOABHO BbIITy-
KABIMY, Y caMLja OHM B 1.27-1.48 pasa AAMHHee IIVPUHBIL
Y O. dentitibia HaAKpBIABS Y3KO-sI/11I€eBUAHDIE, HA AVICKE B
OCHOBHOJ IIOAOBVHE €ABa IIPOAOABHO BBIITYKABIE, Y CaMLa
B 1.40-1.58 pasa panunee umpuusl. Ot O. brachialis otau-
YaeTCsl YePHBIMU, AOBOABHO CUABHO OAECTSIIIMU [TOKPO-
BaMI TeAa CO CAA00 Pa3AMYMMBIMU PEAKMMU BOAOCKAMY, &
TaKxe pOpMOI1 IIeHNCa, eABa BBITYKAOT'O 10 H0KaM.

Pacnipocrpanenne. HoBeiit Bup Haceasier Abxasuio
BocTouHee [arpckoro xpebTa Ao rpanuisl ¢ Ipysueit. OH,
0-BUAMMOMY, siBAsieTcsl Bukapuantom O. dentitibia, ape-
aA KOTOPOro oxBarbiBaeT ropel KpacHopapckoro xpas,
Appiren (Poccust) n Tarpckoro paitona Abxasuu. Berpe-
YaeTcsl MPEUMYIECTBEHHO B AECHOM IT0sICE Ha Y4acCTKax C
BBICOKOTPABbEM, TA€ OTMEYAACS] AHEM Ha AUCTbSIX OEAOKO-
neiTHUKA (Petasites sp.).

dtumoAorus. Bua HasBaH MMEHEM MOEro IOKOMHO-
ro Topapuia u koareru Baapumupa Ilerposuua Kapacésa
(Beaapych), BHeCIIEro 3aMeTHBINI BKAAA B U3ydYeHUe XKY-
KOB-AOATOHOCUKOB KaBkasa.

Otiorhynchus neslihanae sp. n.
(Puic. 4, 13-16)

Marepuaa. Toaotun, & (ZIN): NE Turkey, Artvin, Barhal Valley,
NWW of Barhal vill,, eastern slope of Karatash Mt., 40°59'15"N / 41°19'10"E,
2285 m, swipping at night, 6.07.2007 (G.E. Davidian). ITaparunst: 64, 49
(ZIN), 14, 19 (ABBM), cobpanbr BmMecTe ¢ roaoturiom; 19 (ZIN), Ipysus,
Apxapusi, KobyaeTckuit MyHULIMITAAUTET, AOAMHA P. HakBucuxaan, c. Jax-
Bucrasy, 300-1800 M, 29.06-1.07.1987 (Bopucos, Coromarusn); Turkey,
Artvin Prov.: 19 (ZIN), Cankurtaran Gegidi, between Hopa and Borgka,
~800 m, 1-2.07.1996 (A. Podlussany); 34, 79 (ZIN), Borgka Distr., SW
of Karcal Dagi, near Balc vill,, 1000 m, 24-25.06.1998 (G.E. Davidian);
24 (ZIN), Arhavi Distr, Lazistan Mt. R.,, 7 km SE of Ortacalar vill,
41°10'20.63"N / 41°25'1.71"E, 2130 m, sifting, 15.07.2003 (G.E. Davidian);
3d, 19 (ZIN), 24, 29 (ABBM), 13 km SW of Artvin, 41°06'05"N /
41°42'00"E, forest-subalpine zone, 2105 m, 21.07.2008 (G.E. Davidian); 19
(ZIN), Savsat env., 41°14'42.0"N / 42°21'50.4"E, forest, swipping at night,
3.06.2014 (B.A. Korotyaev, L. Giiltekin, G.E. Davidian).

Omnucanne. Camen. JKyku KOPUYHEBOTO MAM TEMHO-KO-
puuHeBOro 1BeTa. [Aasa cAabo BBICTYMAIOT 32 KOHTYPbI TOAOBDIL.
CrnmHKa rOAOBOTPYOKM TIPOAOABHO BBIMYKAAs], C Y3KUM CPEAMH-
HBIM KMAEM, M033aAM SMMCTOMA MOYTHU MAOCKas, 6e3 OTYETAMBBIX
yraybaenuit o 6okam. Aob B TOUYKaX, PaCIOAOKEHHDBIX KOCBIMM
MTPOAOABHBIMM PSIAAMY, MHOTAQ C TOHKVM CPEAVHHBIM KuAeM. [o-
AOBa Ha ypOBHe raas B 2.04 pasa mupe Aba u B 1.21 pasa umpe
rOAOBOTPYOKM Ha ypoBHe mTepurmit. [oroBoTpybKa Ha ypoBHE
nTepuruii B 1.33 pasa mmupe ee camMoil y3Koil yacTu. ABa IepBbIX
YAEHMKA JKI'YTMKA YCUKOB OAMHAKOBOVM IUMPMHBI, U3 HUX 2-1 B
3.81 pasa AAMHHee cBoell MMpUHBI, B 1.4 pasa pAAuHHee 1-ro u
B 2.21 pasza pauHHee 3-10; 3—7-11 yAAMHEHHbIe, U3 HUX 3-11 CaMblil
AAMHHBIN. ByAaaBa BepeTeHOBUAHAs, HanboAee mMpokas 6asaAb-
Hee CepeAuHbl, B 2.7 pa3a AAMHHee MIVPVHBIL.

[TepepHecnMHKa cAabo momepeynast, B 1.04 pasa mmpe pAAn-
Hpl 1 B 1.12 pasa mmpe CpeAHEIPYAHOTO COYA€HOBHOIO KOABLa,
AVICK B T'YCTBIX CTAQKEHHDIX 3€PHBIIIKAX (BAOAb CPEAMHHON AM-
HUY HACYUTBHIBAETCSI OKOAO 18 3epHbiiek). [IpocTepHaAbHBII OT-
POCTOK CAab0 BBIMYKADII1, €ABa PAa3AMUYMMBII TPV OCMOTpE KyKa
cOoKy.

HaAKpbIAbs siiiLieBUAHBIE, HanboAee MMPOKMEe HEMHOTO 6a-
3aAbHee cepeAMHbl, B 1.48 pa3a pAauHHee mupuHbl 1 B 1.51 pasa
mpe nepepHecnnHKM. ToueuHble GOPO3AKM OAMHAKOBOI LIMPU-
HBI C IPOMEXYTKaMI, OCA@AHVE C HEMHOTO CITyTaHHBIM PSIAOM
MPUITAIOCHYTBIX 3€pHBbIIIEK, OOAee KPYITHBIX, YeM Ha IIepepHe-
CIIMHKE.

IlepeaHue Geapa ¢ GOABIIMM TPEYTOABHBIM 3y0OLIOM, 00BIY-
HO 3a0CTPEHHBIM Ha BEPIUMHE U 3a3YOPEHHBIM [0 AUCTAABHOMY
Kpaw, WupuHa Oeppa ¢ 3yOLOM [OYTYM paBHA LUMPUHE [OAOBO-
TpybK1 Ha ypoBHe nrepuruit. CpepH1e u 3apH1e GeApa ¢ oTyeT-
AVIBBIM IIMIIOBUMAHBIM 3yOunkoM. ITepepH1e TOA€HNU MpsIMBbIe, 1O
BHYTPEHHEMY KPal0 CAerka S-00pasHO M30THYTHI, B BEPIIMHHOI
TPETU C HECKOABKVIMM CKOIIEHHBIMY 3y0UMKaMH, B CPEAHEN TPeTH
KIMAEBUAHBIE. BTOPOIT YAEHUK TTEPEAHMX AQTIOK OAVHAKOBON AAU-
HbI ¥ MPUHBL, 3-11 B 1.81 pasa mmpe 2-10, 4aCTh KOTOTKOBOI'O YAe-
HIKAa, BBICTYIAOIIAsA 32 BEPUIMHHBINA Kpail 3-T0 YA€HMKa, HEMHOTO
AAVIHHEe ITOCAEAHETO.
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IToxpoBbI Teaa B CAAOO PaBSAMYMMBIX IPUAETAMMNX UAU
TTOAYTIPMAETAIONIMX KOPUYHEBATBIX BOAOCKAX ¥ Y3KOAQHILIETHBIX
JKEATOBATBIX YeIIyIKaX, pOPMUPYIOLIMX HESICHbIE CKOIAEHUS I10
3-5 mTyk. Yeuryiiku 3aMeTHO AAMHHee BOAOCKOB, IX AAMHA IIPU-
OAM3MUTEABHO PaBHA AMAMETPY TOUEK B HOPO3AKAX.

Ilareiit  aDAOMMHAABHBII BEHTPUT TPAIELMEBUAHBIN, B
1.96 pasa mupe AAVHbI, B BEPLUIMHHOM NOAOBMHE YIIAOLIEH U CAET-
Ka BAAQBAEH.

Aamenna spearyca caabo rorepedHasi, TPeYTrOAbHasI, Ha Bep-
LIMHe Y3KO 3aKpyraeHa. boka IleHyuca IouTy HpsiMble, 3aMETHO
PacXOAATCS OT AAMEAABI K OCHOBaHMIO. AAVHA IeHuca B 2.72 pasa
60AbIIIe IMPUHBL, artoAeMbl B 1.38 pasa panHHee nieHuca. [Tapame-
PBI AOBOABHO AAMHHBIE, CPOCIIVECS B OCHOBHOJ ITOAOBMHE.

Aauna Teaa 5.65-6.9 mm, mupuHa 2.55-3.1 MM, y roAoTHIIA
6.9 1 3.1 MM COOTBETCTBEHHO.

Camxka. TlepeaHee 6eApo C 3y6LI0M CAerka y)ke rOAOBOTPY6-
KI1 Ha YpOBHe Irepurnit. ITaTpiit abAOMMHAABHDIN BEHTPUT LIMPO-
KO TPEeYTOAbHbI, 3aKPYTA€HHbIM Ha BepluuHe, B 1.87 pasa mmpe
AAVIHBL. TOHOKOKCUTBI C CyOammKaAbHBIMU CAAOO YAAMHEHHBIMMU
cruaycamu. Aameasa spiculum ventrale moutu KBappaTHasi, Ha
BEPIIHHOM Kpae CAerka BbIpe3aHa, ee MaHyOpuyM oyt B 4 pasa
AAVHHee AaMeAAbl. Cornu crepMaTeky KOPOTKO-CEPIIOBUAHBIN,
collum 1moAOrHyT, MOYTYU OAMHAKOBOJ IIMPYHBI C rAMUSs, PacCTOsI-
HUe MeXAy collum 1 ramus 3aMeTHO OOABIIIe IIVPYHBI TOCAEAHETO.

AanHa Teaa 7-8.2 mm, mpuHa 3.4—3.8 MM.

CpaBHuTeABHBIIT AuarHo3. B cocraBe Pliadonus
HOBBIII BMA OTHOCUTCS K TPYIIlEe BUAOB, TEAO KOTOPBIX
TOKPBITO BOAOCKAMM U Y3KMMU >KEATOBATbIMU 4Yellyil-
KaMH. Y3KOAQHLETHble D>KEATOBaTble YeUIyMKU II0YTU
PaBHOMEPHO TOKPBIBAIOT TE€AO, He 00pasys sSICHBIX Iepe-
Bsi3eir Ha HaAKpbIAbsIX. Ot O. reitteri, O. karasevi sp. n. u
O. fominykhi sp. n. TaK>ke XOPOIIO OTAUYAETCS [TOYTH MAO-
CKOJI I103aAM BIMCTOMA CIIMHKOI TOAOBOTPYOKM U cA200
BBIITYKABIM ITPOCTEPHAABHBIM OTPOCTKOM.

Pacnpocrpanenne. Ipysus (ABroHomHas Pecrybau-
ka Apxapus), Typuust (mpoBUHLMS APTBUH).

OTumMoaorus. Bua HasBaH MMeHeM TYPeLKOTrO 3HTO-
moaora Hecanxas I'oabrexnH (Dr Neslihan Giiltekin, Igdir
University, Turkey).

IToapoa Pocodalemes Reitter, 1912

Tunosoi Bup Otiorhynchus frivaldszkyi Rosenhauer,
1856, 110 ITepBOHAYAABHOMY 0003HAY€EHMIO.

Otiorhynchus frater Stierlin, 1861
(Puc. 20-22)

Marepuaa. Poccust. Kppim: 59, moabem ¢ AHrapckoro nepesasa Ha
Yarbip-Aar, noasina B 6ykoBoMm Aecy, 1.07.2014 (I.9. AaBupbsin); 79, Kapa-
6u-si1aa, ~1000 M, 28.06.2014 (I.3. AaBUAbSH).

Typuus. 119 (ZIN), Giimiishane Prov., basin of Soiran River,
1500-1800 m, 5-6.06.1996 (G.E. Davidian); 39 (ZIN), Ankara Prov.,
Kizilcahamam, 1635 m, 40°28'972"N / 32°46'698"E, 21.05.2009
(M.V. and S.V. Nabozhenko, B. Keskin); 19 (ZIN), Bilecik Prov.,
Pazaryeri Distr., Saridayi, 1178 m, 39°55'981"N / 29°50'782"E, 23.05.2009
(M.V. and S.V. Nabozhenko, B. Keskin); 19 (ZIN), izmit Prov., Kartepe,
Masukiye, Kuzuyayla Milli Parki, 40°38'008"N / 30°05'855"E, 1445 m,
28.05.2009 (M.V. and S.V. Nabozhenko, B. Keskin).

Tunosoii marepuar. 19 (SDEI), aAexrorum, o603HaYeH 3A€ChH,
«Ttirkei» (pyxormcHast), «coll. Stierlin» (meuyaTHast), «Syntypus» (meyaTHast
KkpacHoro userta), «O. frater m.» (pyxoii I. lllTupAnHa B ABOITHOI paMKe bu-
OAETOBOTIO LjBETA).

Mopdoarornyeckne zamevannsa. Camxa. Auck re-
PEAHECIIMHKM B TI'YCTBIX KPYTABIX 3epHbIIKax. IlepeaHe-
IPYAb CO CAQ00 BBIMYKABIM IIPOCTEPHAABHBIM OTPOCTKOM,
eABa 3aMETHBIM IIPM OCMOTpe XyKa COOKy. HaaKpbiabs

HIMPOKOOBAAbHbIE, HA BEPUIMHHOM CKaTe CAerka II0AO-
rHyTbl. HaAKpPBIABS B TOHKON HOYTU M30AMAMETPUIECKON
MUKPOCKYABIITYpe, IOIepeK MPOMEXYTKOB HaCUMTbIBA-
eTcsi A0 6 MaAeHbKUX ToueK. [lepepHue beppa ¢ 60AbIIIM
TPEYrOABHBIM 3yOLIOM, CpeAHMe DeApa C MAAEHbKUM LM~
[IOBUAHBIM 3YOUMKOM, 3aAHME OeApa C eABa HAMEYeHHBbIM
3yOunMKoM MAM 6e3 Hero. BHyTpeHHMIT Kpail IepeAHNUX ro-
A€Hell TAapAKuil, 6e3 3y0urkoB. CouAeHOBHAsI IAOIAAKA
Ha BepII/HEe TOA€Hell Y BHYTPEHHErO yraa C OTYETAUBON
mnopoit. Aameaaa spiculum ventrale ymepeHHO ray6oxo
BbIpe3aHa Ha BepIUVHE, TOHOKOKCUTbI 0e3 TeAecKomude-
ckoit ckaapku. Cornu criepmMaTeku CeproBUMAHBIN, collum
AOBOABHO AAVHHbBIN, KOHMYECKUI, HEMHOI'O IOAOTHYT,
3HAYUTEABHO KPYIIHee OYeHb MaAeHbKOIO ramus.

AanHa Teaa 5.8—8 mm, mmpuHa 3.2—4.1 MM.

CaMel] HeM3BeCTEH.

Takconomuyeckue samevdanusi. Otiorhynchus frater
ObIA MCKAOUEH 13 ToApoAd Pliadonus [AaBupbsiH, CaBuii-
kuit, 2006], oT mpeAcTaBUTEAENT KOTOPOIO OH OTAUYAETCSI
IIMPOKOOBAABHBIMM, CA€TKA IOAOTHYTBIMY Ha BEPLIVTHHOM
CKaTe HaAKDBIABSIMM, TAQAKUM, 0€3 3yOUMKOB, BHYTPEH-
HUM KpaeM IePEeAHUX TOAeHell, TAYOOKO BBIpE3aHHOI Ha
BeplIMHe AaMeAAoll spiculum ventrale, roHoxokcuTamu
0e3 TeAeCKOMYECKON CKAQAKI 1 CTPOEHMEM CIIepMaTeKu
C TIOAOTHYTBIM, CUABHO YAAMHEHHBIM KOHMYeCKUM collum,
a TaK>ke OYeHb MaAeHbKMM ramus. Ha ocHoBaHUM ykasaH-
HbIX ocobenHocTel cTpoenus O. frater IepeHOCUTCS 3A€Ch
B MOAPOA Pocodalemes Reitter, 1912, B KOTOPOM OH Hau-
60Aee OAM30K K BUAOBOI rpyme ottomanus. OT ee IpeA-
CTaBUTEAEN OTANYAETCS CACAYIOLMMM MPU3HAKAMU: SKYKU
00BIYHO 60A€e KPYIHOTO pasMmepa, AMCK MepeAHeCIVHKU
B I'YCTBIX KPYTABIX 3epHbILIKaX, collum criepmaTexn AAVH-
HBI/l Y U3OTHYTBIN, TEAO B 30AOTUCTBIX Y3KOAQHLIETHBIX
yemryiikax. CpeAu IIepeuMCAEHHBIX AMATHOCTUYECKUX
MPU3HAKOB OCOOBINI MHTEpPEeC IPEACTABAsIET CTPOeHue
BHYTPEHHEro Kpas IepeAHIX TOAeHel. DTOT BaskKHBIN MPU-
3HaK YIIOMMHAETCs TOABKO B nepBoormcanuu O. frater u B
pabore Keckuna u AskeBuka [Keskin, Cevik, 2007: 494] B
xapakrepuctuke O. frater u O. lilligi Keskin et Cevik, 2007.

Buoaorust. Boabas cepus O. frater 6p1aa cobpaHa B
Kpeimy y Bepxteit rpannusl aeca (~1000 M H.y.M.) B Beuep-
HUX CyMepKax OTpsIXMBaHMEM KYCTOB psiOuHbl Sorbus sp.
aff. aucuparia L. u 6ospbiurHuka Crataegus sp.

PacnpocTpaHenne. Bup ommucaH 1o Marepuasam
¢ octpoBa Kput u us Maaoit Asuu (Bypca). Apeaa Bupa
oxsarbiBaeT Pymbinuio, Ipenuio, Boaraputo, Kpbimckui
noAyocTpos u Typimio.

baaropapHocTu

Beipaxkaio 6aaropaprocts O.I. ApsanoBy (Pocros-
Ha-Aony, Poccus) n A.A. @omunsix (Mocksa, Poccns) 3a
MHTepecHble MaTepuaabl, cobpaHHble Ha Kaskase. Oco-
6as1 mpusHareabHOCTb B.A. KoportsieBy (ZIN) u C. Baanky
(Dr S. Blank, SDEI) 3a BO3MO>XXHOCTb M3y4YeHUS] KOAAEKLU-
OHHBIX MY3€elHbIX (POHAOB, a TAKKe pelleH3eHTaM 3a IO-
Ae3Hble 3aMeYaHNs.

YacTp MaTepnaAoB Obiaa cobpaHa B Typuuu B pamkax
npoekTa 14-04-91373, mopaep>xanHoro Poccurickum ¢HoH-
AOM (yHAAMEHTAABHBIX MCCAeAOBaHMIT 1 TypeLkum co-
BETOM II0 HAayYHBIM U TEXHOAOTMYECKUM MCCAEAOBAHUSIM
(TUBITAK).
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A new species of silverfish
of the genus Sceletolepisma Wygodzinsky, 1955
(Zygentoma: Lepismatidae) from Oman

© V.G. Kaplin

All-Russian Institute of Plant Protection, Podbelskiy Roadway, 3, St Petersburg, Pushkin 196608 Russia. E-mail: ctenolepisma@mail.ru

Abstract. A new species Sceletolepisma omanicum sp. n. from the Sultanate of Oman in West Asia on the southeastern coast
of the Arabian Peninsula is described and illustrated. The species is related to similar species S. maroccanum (Mendes, 1980),
S. picturatum (Wygodzinsky, 1955), S. weberi (Escherich, 1905) and S. kervillei (Silvestri, 1911) from Africa, Syria, Iran and
Oman, differing in body length, number of bristle combs on thoracic sterna, chaetotaxy of urosternites and the shape of
tergite X. Prosternum of S. omanicum sp. n. with 4 + 4 distal; urosternite I without, urosternites III-VIII with 1 + 1 sublateral
and II-VI with one medial bristle combs.

Key words: new taxon, Lepismatidae, Sceletolepisma, distribution, Arabian Peninsula.

HoBblil BUA e TUHOXBOCTOK poaa Sceletolepisma Wygodzinsky, 1955
(Zygentoma: Lepismatidae) n3 Omana

© B.I. Kanaun
BcepoccuiicKuit MHCTUTYT 3alUThl pacTenuit, mocce [Topbeabckoro, 3, Caukt-Tlerep6bypr, ITymxnn 196608 Poccyst. E-mail: ctenolepisma@mail.ru
Pestome. AaHbl onyucaHye U UAAKCTpALMU HOBOro Bupa Sceletolepisma omanicum sp. n. us Cyaranara OmaH. Bup 6A130k

K S. maroccanum (Mendes, 1980), S. picturatum (Wygodzinsky, 1955), S. weberi (Escherich, 1905) u S. kervillei (Silvestri,
1911) us A¢ppuxu, Cupun, Vipana u OmaHa, OT KOTOPbIX OTAMYAETCsI pa3MepaMU TeAd, XeTOTAKCUEN TPYAHBIX U GPIOLIHBIX

Caucasian Entomological Bulletin 2024

CTEPHUTOB, GPOPMOIT AECSTOrO Teprura OprolKa.

Karouespie croBa: HOBbIN TakCOH, Lepismatidae, Sceletolepisma, pacnipocrpaneHue, ApaBuiiCKuii IIOAyOCTPOB.

Introduction

The silverfish family Lepismatidae includes six
subfamilies, about 40 genera and more than 300 described
species [Mendes, 1991; Smith, 2017], with the subfamily
Ctenolepismatinae comprising 21 genera and about
195 species [Molero-Baltands et al., 2024]. The species of
the subfamily Ctenolepismatinae are characterised by the
pectinate macrochaetae and the thoracic sterna as large
plates attached only at their anterior margins. These plates
largely cover the inner anterior margins of coxae of all legs
[Smith, 2017].

About 123 species (68%) in Ctenolepismatinae belong
to two close genera Ctenolepisma Escherich, 1905 and
Sceletolepisma Wygodzinsky, 1955 [Wygodzinsky, 1955;
Irish, 1987; Smith, 2018; Molero-Baltanéds et al., 2024].
In Oman, the fauna of Ctenolepisma and Sceletolepisma
is poorly studied, with four widespread species recorded:
C. ciliatum (Dufour, 1831), C. mauritanicum (Lucas,
1846), S. wahrmani (Wygodzinsky, 1952), S. michaelseni
(Escherich, 1905), and one species known from the Middle
East (Syria, Iran, Oman), S. kervillei (Silvestri, 1911) [Irish,
1991].

Material and methods

Silverfish were stored in 70% ethanol. The holotype
(male) and one paratype (female) were dissected and
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mounted in Berlese fluid on glass microscope slides. The
drawings were made using a microscope and a drawing
tool. The type specimens of the new species are deposited
in the collection of the All-Russian Institution of Plant
Protection (Pushkin, St Petersburg, Russia).

Order Zygentoma Boérner, 1904
Family Lepismatidae Latreille, 1802
Subfamily Ctenolepismatinae Mendes, 1991
Genus Sceletolepisma Wygodzinsky, 1955
sensu Irish, 1987

Type species Lepisma lineatum Fabricius, 1775.

Sceletolepisma omanicum sp. n.
(Figs 1-22)

Material. Holotype, &: Oman, near Matrah, 23°37'N / 58°34'E, 949 m,
under stones, 6.03.2024 (V.G. Kaplin). Paratype: 19, the same data as in the
holotype.

Description. Medium-sized silverfish. Body noticeably
elongate, with thorax slightly wider than abdominal segment I.
Body length (including head): 10 mm in male, 9 mm in female;
body width 2.1 and 2.3 mm, respectively. Ratio of head length to
whole body length about 0.07 in male and female, that of thorax
to whole body about 0.37 in male and 0.34 in female, abdomen to
whole body about 0.56 and 0.59, respectively. Width of head 1.5 mm
in male and 1.4 mm in female, width of thorax 2.1 and 2.3 mm, width
of abdomen 1.9 and 2.1 mm, width of urotergite X 1.2 and 1.3 mm,
respectively. Head 2—-2.3 times as wide as long. Eyes black, well-
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Figs 1-8. Sceletolepisma omanicum sp. n., habitus and details of structure.

1-6, 8 — male, holotype; 7 — female, paratype. 1 — general view (from dorsal side); 2 — head capsule (compound eyes, frons, vertex); 3 — distal part
of mandible; 4 — distal part of maxilla (galea and lacinia); 5 — maxillary palp; 6-7 — labial palp; 8 — hind leg (tarsus, tibia, femur and trochanter). Scale bars
0.1 mm.

Puc. 1-8. Sceletolepisma omanicum sp. n., rabUTyC U A€TAAM CTPOEHUSL.

1-6, 8 — camely, FOAOTUIT; 7 — CaMKa, mapaTuil. 1 — o0wuit Bup, CBEpXY; 2 — TOAOBHAs KalCyAa (cAO>KHBIE TAa3a, A0D, BepIIHA TOAOBDIL); 3 — AMICTaAbHAS
YaCTbh BEPXHEI YEAIOCTH; 4 — AICTAABHASI YaCTb HYDKHEN YeAI0CTH (raAea M AALMHMSA); 5 — HIDKHEUEAIOCTHOM LYTNK; 6-7 — HYDKHETyOHOJT IYIINK; 8 — 3aAHSISt

Hora (Aartka, TOAeHb, 0eApo 1 BepTAyT). MacitabHble AnHeitku 0.1 MM.

developed; eye diameter about 0.18—0.2 mm (Figs 1, 2). Antennae,
cerci and median dorsal appendage damaged. Maximum length of
preserved part of antenna 6 mm, cerci 5.5 mm. Ratio of scapus
length to width about 1.4, all flagellomeres of antennae with one
transverse row of simple bristles (Fig. 22).

General colour of thorax (in ethanol) whitish, the abdomen
is yellowish with brownish-reddish pigment. Scales on upper side
of body brownish-dark gray, on lower side light brown. Scales were
not found on flagellum of antennae and terminal filaments.

Macrochaetae pectinate, bifid apically, with their large
number on the forehead opposite the bases of antennae, also two
tufts of macrochaetae on the sides of the clypeus, as well as labrum
of variable shape, rounded and suboval.

Mandible with well-developed molar and incisor areas, with
5 strong chitinized teeth: 2 smaller and 3 larger ones, of which
2 sharp and 1 wide (Fig. 3). Main part of mandible with numerous
relatively long bifid apically colourless setae. Near incisor area of
mandible there is also a lateral row including about 14 smooth,
shorter, light brown and bifid apically chaetae. Maxilla without
peculiar characters; lacinia with 3 strong teeth (2 large and
1 smaller), 7 lamellate processes and a row of 5 simple chaetae;
galea laterally with about 5-6 small and 8-10 longer chaetae
in male and in female (Fig. 4). Apical palpomere of maxillary
palp about 1.02 in male and 1.12 in female times as long as its
penultimate palpomere (Fig. 5). Labium broad; postmentum with a
row of relatively large, smooth chaetae. Labial palp well-developed;
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Figs 9—14. Sceletolepisma omanicum sp. n., details of structure.

9-10 — female, paratype; 11-14 — male, holotype. 9 — urocoxites VIII and IX with ovipositor; 10 — urotergite X; 11 — urocoxite IX with penis; 12 —
prosternum; 13 — mesosternum; 14 — metasternum. Scale bars 0.1 mm.

Puc. 9-14. Sceletolepisma omanicum sp. n., A€TAAU CTPOEHUSL.

9-10 — camxa, maparui; 11-14 — camen, roaotut. 9 — ypokokeutst VIII n IX ¢ sitiiekaapom; 10 — yporteprur X; 11 — ypoxoxenut IX ¢ menncom; 12 —
npocTepHyM™; 13 — MesocTepHyM; 14 — MeTacTepHyM. MacurabHble Anteiiku 0.1 MM.
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Figs 15—22. Sceletolepisma omanicum sp. n., details of structure.

15-21 — male, holotype; 22 — female, paratype. 15 — pronotum; 16 — mesonotum; 17 — metanotum; 18 — urotergite III; 19 — urosternite II; 20 —
urosternite VI; 21 — urosternite VII; 22 — antenna (scapus, pedicellum and flagellomeres). Scale bars 0.1 mm.

Puc. 15-22. Sceletolepisma omanicum sp. n., A€TaAU CTPOEHUSL.

15-21 — camel, roaoTu; 22 — caMKa, naparurl. 15 — nepeaHecnuka; 16 — cpeaHecrmuka; 17 — 3apHecrinika; 18 — yporeprur III; 19 — ypocrepuur 1I;
20 — ypocrepuut VI; 21 — ypoctepunt VII; 22 — ycuk (OCHOBHO YAEHMK, HOXKA M YACHMKM XKTyTHKa). MaciuTabHbie AviHerku 0.1 MM.
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Table 1. Ratios of length to width of main leg segments in Sceletolepisma omanicum sp. n.
Tabanua 1. OTHOIIEHMST AAMHBI K IIVPYHE OCHOBHBIX CETMEHTOB HOTU y Sceletolepisma omanicum sp. n.

Legs
Segments Horu
CermMeHTbI fore / mepeansis middle / cpeansis hind / sapHss
male / camerj female / camka male / camery female / camxka male / camen female / camka
Tarsus / Aanka 8.7 9.6 9.0 10.9 12.5 13.0
Tibia / Toaenb 3.2 3.6 3.8 3.7 4.4 4.3
Femur / Beapo 2.4 2.6 2.4 2.8 2.5 2.5
Coxa / Tasuk 2.1 2.0 1.8 2.0 1.9 1.8

Table 2. Numbers of pectinate macrochaetae on the main leg segments of Sceletolepisma omanicum sp. n.
Tabauua 2. KoanvecTBo onepeHHbIX MAKPOXET Ha OCHOBHBIX CerMeHTax Horu Sceletolepisma omanicum sp. n.

Legs
Segments Horu
CermeHTbl fore / nepeaHsist middle / cpepHsist hind / sapuss
male / camen female / camka male / camer female / camka male / camen female / camka
T 1 8-10 8 5 11 11 10
‘I?\fl?}??(jiinxn 2 > 6 3 > 5 U
3 2 3 0 4 1
Tibia / ToaeHb 11-12 9 9 11 11 10
Femur / Beapo 7 6 7 10 7-8 10
Coxa / Tasuk 0 0 0 0 0 0

Table 3. Number of macrochaetae per bristle comb in male and female of Sceletolepisma omanicum sp. n.
Tab6auua 3. KoAM4ecTBO MakpoOXeT B IeTMHKOBOM rpebHe y camua 1 caMku Sceletolepisma omanicum sp. n.

Urotergite Urosternite
Segment Ypoteprur YpocTepHuT
Cerment lateral sublateral submedial sublateral medial
AaTepaAbHbII cybAaTepaAbHBbIi CyOMeAMaAbHBIN cyOAaTepaAbHBbIi MeAVAABHBII
1 7 - - - -
1I 7-8 5-6 5-6 - 13
111 8 6 6 11-12 11
v 7-9 6 6 11-12 9-10
N4 8-9 6 6 11-12 9
VI 8-9 6 6-7 12-13 9
VII 9-10 6-7 6-8 12-13 -
VIII 10 6-8 - 12-13 -
IX - - -
X 8 8 - - -

apical palpomere oval, with 5 papillae in one row, ratio of its length
to width approximately 0.8—0.9 in male and 1.3-1.4 in female
(Figs 6, 7).

Legs fairly long, running. Hind legs about 1.2 times as long
as fore and 1.3 times as middle legs in male and in female (Fig. 8).
Ratios of length to width in leg segments as in Table 1. Coxae and
femora covered with scales. Middle and hind femora and coxae
most widened. Ratio of length of first tarsomere of hind tarsus to
total length of hind tarsus about 0.64 in male and 0.67 in female.
Pretarsus with lateral claws relatively long, slightly curved. Fore,
middle and hind tarsus 1.2 times as long as respective tibia in
male and 1.3 times in female. First tarsomere, tibia and femur with
5-12 well developed pectinate macrochaetae (Table 2).

Prosternum subtriangular (Fig. 12). Mesosternum (Fig. 13)
and metasternum (Fig. 14) semioval, rounded apically. Pro-, meso-
and metasternum almost reaching apex of coxae of fore, middle and
hind legs, respectively. Ratio of length to width of thoracic sterna
about 1.01-1.02, 0.92-1 and 0.87-0.88, respectively. Distal parts

of all thoracic sterna with bristle combs: they located in about 0.27
of prosternum, 0.22 of mesosternum and 0.16 of metasternum
length in male, and respectively 0.32, 0.17 and 0.12 length in
female. Distal part of prosternum with 4 + 4 bristle combs, that
of mesosternum with 3 + 3 combs, preapical part of metasternum
with 2 + 2 combs in male and in female, including 3-9, 3-8 and
8-11 large pectinate macrochaetae, respectively. All thoracic
sterna with hyaline scales.

Anterior margin of pronotum with interrupted chaetal
collar. Lateral margins of pronotum with 6 + 6, mesonotum
with 9-10 + 9-10 and metanotum with 8 + 8 bristle combs in
male and female, including 3-6, less often 2, long, pectinate,
apically bifurcate macrochaetae and with open trichobothrial
areas with 1, less often 2 thin, very long trichobothria in lateral
combs (Figs 15-17). Posterior trichobothrial areas associated
with posterior combs on all thoracic nota. Posterior margins of
pro-, meso- and metanotum with 1 + 1 sublateral bristle combs
including 3, less often 4 pectinate macrochaetae.
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Table 4. Main morphological differences between Sceletolepisma omanicum sp. n., S. kervillei, S. maroccanum, S. picturatum and S. weberi [Silvestri,

1911; Wygodzinsky, 1955; Mendes, 1980; Irish, 1991].

Tabanua 4. OcHoBHbIe MOpOAOTIUECKIe pasAdust MeXAY Sceletolepisma omanicum sp. n., S. kervillei, S. maroccanum, S. picturatum n S. weberi

[Silvestri, 1911; Wygodzinsky, 1955; Mendes, 1980; Irish, 1991].

Number of bristle
Bristle combs | combs on thoracic
on urosternites / sternites /
HJeTnHKOBBIE Koanyectso Trapezium of tergite X
rpebHn LIETMHKOBBIX Tpamneuus X Teprura 6prouxa
Ha OpPIOLIHBIX rpebHenn
CTepHUTaX Ha TPYAHBIX
CTepHUTaX
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, Oman 3+3,
S. omanicum sp. n. 9-10 | III-VIII | II-VI 4+ 4 2.5 0.5 1.3
OmaH 2+2
a1 Syria, Iran, Oman
S. kervillei Y 8 III-VII | I1I-VI ? ? ? ? ?
Cupus, Vipan, Oman
Morocco
S. maroccanum 6.2 |II-VII| II-VI 2+2 2+2 2.2 0.3 0.7
Mapokko
. South Africa
S. picturatum 12 | II-VII| II-VII 3+3 2+2 1.9 0.8 1.6
OsxHast Adpuka
. South Africa
S. weberi 11 | II-VII| II-VI 1+1 1+1 1.8 0.7 1.2
OsxHast Adpuxa

Numbers of macrochaetae in abdominal bristle combs as
in Table 3. Urotergite IX without bristle combs. Urotergite X
trapezoidal (Fig. 10). Ratio width of anterior to posterior bases
of its trapezium about 2.5, length to width of anterior and
posterior bases 0.5 and 1.3, respectively. Urotergites I and X with
1 + 1 lateral, VIII with 2 + 2 lateral and sublateral and II-VII
with 3 + 3 lateral, sublateral and submedial bristle combs (Fig. 18),
including 6-10, less often 5 pectinate macrochaetae (Table 3),
respectively. Abdominal segments with one pair of broken styli
(urostyli) on urocoxites IX. Urosternite I without bristle combs.
Urosternites III-VIII with 1 + 1 sublateral and II-VI with one
medial bristle combs of 9—13 pectinate macrochaetae (Figs 19-21).

Penis typical for the genus Sceletolepisma. Male
parameres absent (Fig. 11). Ovipositor long, about 3.3 mm with
42-44 divisions, its apex surpassing the tip of the inner process of
coxite IX by about 2 times its length. Ratio lengths of ovipositor to
body about 0.37 (Fig. 9).

Comparison. Sceletolepisma omanicum sp. n. is the
species of the genus Sceletolepisma with 1 + 1 bristle combs
on urotergite I, 3 + 3 bristle combs on urotergites II-VII,
2+2 on urotergite VIII; urosternite I without bristle
combs, urosternites II[[-VIII with 1+ 1 sublateral and
II-VI with one medial bristle combs; apical palpomere of
labial palps with five sensory papillae in one row; in both
sexes of the new species one pairs of styli on urocoxites IX.
The indicated morphological features are characteristic
of a few related species of this genus from North

Africa (S. maroccanum (Mendes, 1980)), South Africa
(S. picturatum (Wygodzinsky, 1955), S. weberi (Escherich,
1905)), from Syria, Iran and Oman (S. kervillei (Silvestri,
1911)) [Silvestri, 1911; Wygodzinsky, 1955; Mendes, 1980;
Irish, 1987, 1991]. The main differences between these
species (body length, number of bristle combs on thoracic
sterna, chaetotaxy of urosternites, the shape of tergite X)
are given in Table 4.
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Description of a new Ornithomya Latreille, 1802 species
(Diptera: Hippoboscidae) from Simushir Island, Russia
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Abstract. Louse flies from the genus Ornithomya Latreille, 1802 (Diptera: Hippoboscidae) inhabit mainly the middle latitudes
of the Old World. The fauna of this genus is fairly extensive. Despite the continued interest of researchers in this group, the
knowledge of the fauna of this genus in Russia remains insufficient. A new species of the genus Ornithomya, O. nazarovi Yatsuk,
Matyukhin et Nartshuk, sp. n., is described from Simushir Island (Sakhalin Region of Russia). The new species differs from
other Ornithomya species inhabiting Russia and Japan in its combined length of head and thorax, length of the wings, number
and morphology of setae on the scutellum, arrangement of microtrichia on the wings and colour of the dorsal and ventral sides
of the thorax.

Key words: Diptera, Hippoboscidae, Ornithomya, louse flies, new species, Russia, Kuril Islands.

Onucanne HOBOro Bupa popa Ornithomya Latreille, 1802 (Diptera: Hippoboscidae)
c octposa Cumymup, Poccus

© A.A. Auyk!, 2.IL. Hapuyx?, SI.A. Peppkun®*, IL.A. Cmupsos®, A.B. MaTioxun'

MucturyT npobaem sxosornu u ssoaloyyu um. A.H. CeBepijoBa Poccniickoit akapeMun Hayk, AeHMHCKMIT pocrekT, 33, Mocksa 119071
Poccust. E-mail: sasha_djedi@mail.ru, amatyukhin53@mail.ru

2300A0rMYECKUIT MHCTUTYT POCCHMIICKOI aKaAeMuM Hayk, YHuBepcurterckas HaGepexHas, 1, Caukr-ITerepbypr 199034 Poccust. E-mail:
chlorops@zin.ru

*300A0rnyeckuit Myseit MOCKOBCKOTO rOCYAQpCTBEHHOro yHusepcutera uM. M.B. AomonocoBa, yA. Boapmas Hukurckas, 2, Mocksa 125009
Poccus

‘MHcTUTYT 6MOAOIMYECKMX PO6AEM KPUOAUTO30HBI Cnbupckoro oraeAenns Poccniickoit akapemun Hayk, np. Aexnna, 41, SIkyrck 677000
Poccust. E-mail: dryocopus@rambler.ru

Pestome. Myxu-kpoBococku poaa Ornithomya Latreille, 1802 (Diptera: Hippoboscidae) HaceAsitor B OCHOBHOM CpepHUe
mporsl Craporo Cpera. PayHa 5TOro poaa AOBOABHO obmMpHa. HecMOTpsl Ha IOCTOSIHHBIN MHTepeC MCCAeAOBATeAel K
9TOII IPYIIIE, U3Y4EHHOCTD (hayHbI 3TOro poaa B Poccun ocraercst HepocTaTrouHoit. OmnucaH HOBbIM BuA poaa Ornithomya —
O. nazarovi Yatsuk, Matyukhin et Nartshuk, sp. n. — ¢ ocrpoBa Cumyump (Caxaaunckasi obaactp, Poccust). HoBbii1 Bup
OTAMYAETCSI OT APYIMX BUAOB poaa Ornithomya, naceastomux Poccuio u SnoHuio, 06beAMHEHHOI AAVHOI TOAOBBI U IPYAH,
AAVHOJ KPbIAbEB, KOAMYECTBOM LIETVHOK Ha LIMTKe, PACHOAOXKeHMeM MUKPOTPUXMIT Ha KPBIABSX, OKPACKOI AOPCAABHOI 1
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BEHTPAABHOI CTOPOH I'PYAU.

Karueswee carosa: Diptera, Hippoboscidae, Ornithomya, myxu-KpoBococku, HoBbI1 Bua, Poccus, Kypuabckue octposa.

Introduction

The family Hippoboscidae Samouelle, 1819 includes
approximately 213 species [Dick, 2018; Obona et al., 2019].
They feed on the blood of their hosts — mammals and birds
[Hutson, 1984]. Hippoboscidae flies are of great veterinary
importance for birds and mammals as the vectors of many
dangerous pathogens [Bequaert, 1954; Doszhanov, 1980,
2003; Gancz et al., 2004; Farajollahi et al., 2005; Khametova
et al.,, 2018; Pefia-Espinoza et al., 2023; Wawman, 2023] and
additionally, as a transport for other parasites — phoretic
mites [Fain, 1965a, b; Hill et al., 1967; Philips, Fain, 1991]
and feather lice [De Moya, 2019; Lee et al., 2022].

Louse flies from the genus Ornithomya Latreille,
1802 inhabit mainly the middle latitudes of the Old World
[Hutson, 1984]. The fauna of this genus is fairly extensive.

Research Article / Hayunas cTaTbst
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It includes 31 living species [Dick, 2018; Nartshuk et al.,
2022; Matyukhin et al., 2023; Yatsuk et al., 2023] and one
fossil species [Maa, 1966]. To date, eight species from this
genus have been discovered on the territory of Russia,
Kazakhstan, Uzbekistan and Kyrgyzstan: O. avicularia
(Linnaeus, 1758), O. biloba (Dufour, 1827), O. chloropus
(Bergroth, 1901), O. comosa (Austen, 1930), O. fringillina
(Curtis, 1836), O. strigilis Nartshuk, Yatsuk et Matyukhin,
2022, O. triselevae Matyukhin, Yatsuk et Nartshuk, 2023
and O. krivolutskii Yatsuk, Matyukhin et Nartshuk, 2023.
All  Ornithomya species are parasites of birds,
especially of birds of prey [Maa, 1969a; Doszhanov, 1980,
2003]. These birds have large body sizes, a predatory beak,
dense plumage, large legs with large claws, and do not
clean themselves very well. They feed on meat, without
using small insects as food, which makes them attractive

ZooBank Article LSID: urn:lsid:zoobank.org:pub:5503ECC0-CBB1-408A-A954-96362779F140
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to parasites. Some small non-predatory birds also lack the
ability to effectively clean their plumage and catch parasites
in it [Matyukhin, Yatsuk, 2021].

Despite the continued interest of researchers in this
group, the knowledge of the fauna of this genus in Russia
remains insufficient. For example, data on the existence of
several more unknown species from the genus Ornithomya
are given for the Russian Far East [Meifiner et al., 2020]. The
aim of the present work is to describe a new Ornithomya
species from Sakhalin Region of Russia.

Material and methods

Ya.A. Red’kin and P.A. Smirnov collected birds and
its parasites flies in the Kuril Islands as part of the study
of birds fauna. During the study on Simushir Island from
July to August, 2023, about 300 birds from 58 species were
viewed. Of these, 76 birds from 20 species were caught
or found dead, including the pine grosbeak Pinicola
enucleator urupensis Buturlin, 1915 from which a new
species of Ornithomya was collected. The range of this
bird subspecies includes the Kuril Islands and, possibly,
the northern part of Japan. It is common and numerous on
Simushir Island. The bird is sedentary; in winter it can stay
in the same places, but part of the population migrates to
more southern islands.

The louse flies material is fixed in 96% ethanol.
Morphological terminology follows Maa [1967] and
Hutson [1984].

Order Diptera Linnaeus, 1758
Family Hippoboscidae Samouelle, 1819
Subfamily Ornithomyinae Bigot, 1853
Genus Oruithomya Latreille, 1802
Ornithomya nazarovi
Yatsuk, Matyukhin et Nartshuk, sp. n.
(Figs 1-4)

Material. Holotype, &' (Zoological Institute of the Russian Academy
of Sciences (St Petersburg, Russia), inventory number INS_DIP_0001109):
Russia, Sakhalin Region, Kuril Urban District, Simushir Island, collected
from pine grosbeak Pinicola enucleator urupensis Buturlin, 1915, 5.07.2023
(Ya.A. Red’kin).

Description. Head and thorax length combined 2.5 mm.

Head with posterior part located between humeral tubercles
and slightly covering anterior margin of thorax. Eye one-quarter
as wide as head. Ocelli separated from each other by two width of
ocellus. Inner orbits slightly widened posteriorly. Width of inner
orbit almost equal to one-half of mediovertex width. Length of
mediovertex equal to half of head length. 4 black and 4 thin light
orbital setae present in the center and 8 black — near antennae.
Posterior margin of lunula rounded. Lunula horns located between
antennae, clearly separated from lunula. Anterior margin of lunula
horns notched. Palpus equal in length to 2" antennal segment.
Antennae bicolour with basal brown and apical light parts. Ventral
side of head light.

Mesonotum light brown. Humeral tubercles approximately
cone-shaped, protruding anterolaterally. Longitudinal, transversal
and scuto-scutellar sutures clearly visible. Transversal suture
interrupted in middle; longitudinal suture not reaching scuto-
scutellar suture. Setae of mesonotum: 1 long humeral seta in
center, 2 long and approximately 8 short humeral setae close to
anterior margin, 9 black mesopleural setae, 1 of them long, 1 long
and 2 short black notopleural setae, 1 strong and 2 thin postalar

setae, 1 prescutellar seta. Setae of scutellum: thin light setae
forming fringes on its anterior and posterior margins; 6 long black
setae forming transverse row along posterior margin of scutellum;
group of light setae present in center of scutellum. Ventral side of
thorax light.

Wing length 5 mm. Wing with full venation, with 3 transverse
and 7 longitudinal veins. Costa interrupted before juncture
with Sc; longitudinal veins R, R, ,and R, , connecting with costa
at acute angle. Section on costa between juncture of R, and R, ,
almost equal to section between juncture of R, ,and R, .. The
transverse vein between cells 2bc and 1m mostly unpigmented.
Costa and basicosta covered with hairs. Microtrichia covering
most of cells 3r, excepting lacuna without microtrichia in cell base,
and 1m, excepting lacuna without microtrichia in cell base and
stripe along vein M, ,. Microtrichia slightly cover distal corner
near vein M, in cell 2m. Wing membrane light and transparent.

Legs light. Femora strong. Claws bifid. Empodium and paired
pulvilli not reduced.

Abdomen covered with short setae. Tergites 1 + 2 with
straight posterior margin. Tergites 3 and 4 approximately one third
as wide as abdomen, tergite 5 almost reaches abdomen edges.
Tergite 5 with 2 strong black setae at each lateral edge. Tergite 6
divided into two oval sclerites, each with 4 strong black setae and
2 less strong setae.

Comparison. Ornithomya chloropus is closest in
species morphological features to O. nazarovi Yatsuk,
Matyukhin et Nartshuk, sp. n. Two of its subspecies,
O. chloropus chloropus (Bergroth, 1901) and O. chloropus
extensa Maa, 1967, differ from the new species in colour
of the dorsal side of the thorax (dark brown), in the colour of
the ventral side of the thorax (presence of diamond-
shaped dark spots on the basisternum) and in the colour
of the head ventral side (distinctly dark triangles, extending
forward to vibrissal area) [Maa, 1967; Doszhanov, 1980,
2003]. In addition, O. chloropus chloropus differs in the
number of setae at each lateral edge of the tergite 5 (3—4)
[Doszhanov, 1980, 2003]. In O. chloropus montivaga Maa,
1975 dark markings of the head and thorax are very poorly
developed, but the colour of the dorsal side of the thorax
is brown. Additionally, there are 2 strong setae on the
tergite 6 [Maa, 1975]. All subspecies differ in arrangement
of wing microtrichia: in O. chloropus chloropus microtrichia
not so tightly cover cell 1m [Doszhanov, 1980, 2003], in
O. chloropus extensa microtrichia form a strip in cell 2m
[Maa, 1967], in O. chloropus montivaga cell 1m with
3 microtrichiate stripes [Maa, 1975].

Other Ornithomya species inhabiting Russia and
Far East islands differ from the new one in the following
features:

—O. avicularia in the head and thorax length
combined (3-3.5 mm), wing length (5.5-7 mm), the ratio
of section of costa between junctions of R, and R, ,to
section between the junctions of R, ,and R, . (2 times) and
eye width (one-third as wide as head);

—O. biloba in the palpus length (palpus longer
than antennae), number of prescutellar setae (4—5) and
arrangement of wing microtrichia (microtrichia cover
almost entirely cells 3r and 1m and almost half of cell 2m);

— O. candida Maa, 1967 in arrangement of microtrichia
(microtrichia form 3 stripes in cell 1m), number of long
scutellum setae (4) and the ratio of section of costa between
junctions of R, and R, . to section between the junctions
of R, ,and R, (1.5 times);

— O. comosa in the colour of the ventral side of the
head (dark brown), eye width (one-third as wide as head),
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Figs 1-4. Ornithomya nazarovi Yatsuk, Matyukhin et Nartshuk, sp. n., male, holotype.

1 — general view, dorsal side; 2 — head, thorax and abdomen, ventral side; 3 — head, thorax and abdomen, dorsal side; 4 — wing drawing. Scale bars
0.5 mm. Photographs by S.A. Shchedrin.

Puc. 1-4. Ornithomya nazarovi Yatsuk, Matyukhin et Nartshuk, sp. n., camer, rorotur.

1 — 06wmIt BUA, AOPCAABHO; 2 — TOAOBA, IPYAD U OPIOIIKO, BEHTPAABHO; 3 — FTOAOBA, TPYAD U OPIOIIKO, AOPCAABHO; 4 — PUCYHOK KpbIAa. MacuiTabHbie
auneiiku 0.5 mm. @ororpadun C.A. llleppuna.

number of long scutellum setae (10-12) and arrangement
of wing microtrichia (microtrichia cover all wing cells);

— O. fringillina in the wing length (3.5-4.5 mm), eye
width (one-third as wide as head), number of scutellar and
humeral setae (4 long scutellar setae and 2 humeral setae)
and arrangement of wing microtrichia (microtrichia form
stripe in cell 2m) [Doszhanov, 1980, 2003];

— O. krivolutskii in the number of scutellar setae
(presence of 4 black long setae above 6 strong setae row
along posterior margin of scutellum), the ratio of section of
costa between junctions of R and R, ,to section between
the junctions of R, ,and R, , (2 times), the head and
thorax length combined (3 mm), wing length (4 mm) and
arrangement of wing microtrichia (microtrichia cover most
of cells 3r, Im and distal part of cell 2m) [Yatsuk et al., 2023];

— O. strigilis in the head and thorax length combined
(4.3 mm), wing length (7.5-8 mm) and eye width (one-
third as wide as head) [Nartshuk et al., 2022];

— O. triselevae in the ratio of section of costa between
junctions of R and R, . to section between the junctions
of R, ,and R, , (2 times), wing length (5.8-6 mm), eye
width (one-third as wide as head) and number of long
scutellar setae (4) [Matyukhin et al., 2023].

The arrangement of microtrichia on the wings is close
to O. bequaerti Maa, 1969 [Maa, 1969b], O. ambigua Lutz,
1915 [Maa, 1964] and O. rupes Hutson, 1981 [Hutson,
1981]. But in O. bequaerti and O. rupes microctrichia form
stripe in cell 2m, and in O. ambigua cover almost half of
cell 2m. Additionally, in O. ambigua scutellum with many
long and short setae, those near scuto-scutellar suture in
irregular row [Maa, 1964], in O. rupes wing membrane with
slight brownish tinge [Hutson, 1981}, in O. bequaerti 4 long
setae of scutellum [Maa, 1969b].

Hosts. The new species was collected from the pine
grosbeak Pinicola enucleator urupensis.

Etymology. The new species is named in honour of
Yuriy Nikolaevich Nazarov, professor at the Far Eastern
Federal University, who studied birds and their parasites, in
particular Hippoboscidae flies.
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A new species of Sibianor Logunov, 2001
(Arachnida: Aranei: Salticidae) from the Caucasus

© D.V. Logunov

Zoological Institute of the Russian Academy of Sciences, Universitetskaya Embankment, 1, St Petersburg 199034 Russia. E-mail: Dmitry.Logunov@zin.ru

Abstract. A new species of spiders Sibianor caucasicus sp. n. from the Republic of North Ossetia—Alania, Russia (Sunzhenskiy
and Zmeyskiy Mt. ranges; elevations 426—1850 m a.s.l.) is diagnosed, illustrated and described based on males and females. The
new species is most similar to Sibianor tantulus (Simon, 1868) and S. aemulus (Gertsch, 1934), but can be distinguished from
both by the notably shorter embolus (barely extending beyond the apical end of the tegulum) in the males, and the presence of
a distinctive 90-degree bend of insemination ducts (but no first loop) in the females. The distribution of species of the genus in
the Caucasus is discussed.

Key words: Araneae, jumping spiders, diagnosis, taxonomy, distribution, fauna.

Hosbtit Bup, Sibianor Logunov, 2001 (Arachnida: Aranei: Salticidae) ¢ Kakasa

© A.B. Aorynos
300A0rMYeCKIiT MHCTUTYT POCCUIICKON akapeMuyt HayK, YHuBepcnreTckast Hab., 1, Caukr-TTetepbypr 199034 Poccust. E-mail: Dmitry.Logunov@zin.ru

Pestome. Hosblit Bup naykos Sibianor caucasicus sp. n. us Pecriybauxu Ceseprast Ocerust — Aaannsi, Poccust (CyHxeHCKuit
u 3Mmeiickuit Xpe6Thl, 426—1850 M H.y.M.) AMAarHOCTMPOBAH, UAAIOCTPMPOBAH ¥ OIMCAH IO caMmuaM 1 camkam. HoBblit Bup
HauboAee 1oxoxX Ha Sibianor tantulus (Simon, 1868) u S. aemulus (Gertsch, 1934), HO OTAMYAETCSA OT HUX 3aMETHO OoAee
KOPOTKMM 3MOOAIOCOM (€ABA BBIXOASIIVM 32 allMKAABHBIN KOHEL] TETYAIOMa) Y CAMLIOB M HAAMYMEM XapaKTePHOIO MPSIMOIo
usruba 0ceMeHNTEAbHBIX IIPOTOKOB (HO 6e3 mepBoit meTan) y camok. O6cy)xaaeTcst pacrpocTpaHeH1e BUAOB poaa Ha KaBkase.

Caucasian Entomological Bulletin 2024

Karuesoie crosa: Araneae, TMAyKM-CKaKyHYMKH, AVAarHO3, TAKCOHOMM S, paclipoCTpaHEeHMe, Q)ayHa‘

Introduction

Sibianor Logunov, 2001 is a small genus of jumping
spiders, currently comprising 16 valid species [World
Spider Catalog, 2024] distributed mainly in the Palaearctic
and Afrotropical Regions, with one species being also
known from the Nearctic. To date, three Sibianor species
have been recorded/described from the Caucasus [Otto,
2024], including the cis-Caucasia [Ponomarev, 2022].
According to Maddison [2015], Sibianor belongs to the
subtribe Harmochirina of the tribe Plexippini in the
subfamily Salticinae, but see Azevedo et al. [2024].

Yet, Sibianor belongs to one of the most difficult
Harmochirina genera. Although it has been revised in the
scope of the Palaearctic and Afrotropical faunas [Logunov,
2001, 2009], some regional records of Sibianor species
still need to be validated through the re-examination
of relevant materials. This holds true for the records of
S. tantulus (Simon, 1868) from the cis- and trans-Caucasia
[Logunov, 2001; Ponomarev, Komarov, 2013, 2015; Otto,
Japoshvili, 2018]. As it turned out, most of these records
were based on misidentifications and actually belong to a
yet undescribed new species.

The aim of the present paper is twofold: (1) to
describe a new Sibianor species from the Republic of
North Ossetia—Alania, Russia; and (2) to briefly discuss the
current state of knowledge of the genus in the Caucasus.

Research Article / Hayunas craTbs
DO https://doi.org/10.5281/zenodo.14414826

Material and methods

The type specimens of the new Sibianor species have
been shared between the Zoological Institute of the Russian
Academy of Sciences (ZISP, St Petersburg, Russia; curator:
D.V. Logunov) and Zoological Museum of the Moscow
State University (ZMMU, Moscow, Russia; curator:
K.G. Mikhailov). Comparative materials were borrowed
from the Manchester Museum, University of Manchester
(MMUE, Manchester, UK; curator: Diana Arzuza Buelvas).

Digital photographs were made at the Manchester
Museum, using an Olympus SZX16 stereo microscope
with a DP27 Digital Colour Camera, and Helicon
Focus 7.7.2 as the processing software. Distributional
maps were produced by using the online mapping software
SimpleMappr [Shorthouse, 2010].

Format of descriptions follows Logunov [2001]. In
the following descriptions, leg podomeres are abbreviated
as follows: Fm — femur, Pt — patella, Tb — tibia, Mt —
metatarsus, Tr — tarsus. Position of leg spines: d — dorsal,
pr — prolateral, rt — retrolateral, v — ventral. For the leg
spination the system adopted is that used by Ono [1988].
The term ‘spine’ is used to describe pointed, rigid and
usually articulating macrosetae on legs, the term ‘vulva’
is used for internal structures of female copulatory
organs, and the term ‘receptacle’ is used as a synonym of
‘spermatheca’ [Jocqué, Dippenaar-Schoeman, 2006: 25].

ZooBank Article LSID: urn:lsid:zoobank.org:pub:29A05948-E671-4081-B331-0BC8064B71F3
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The sequence of leg podomeres in measurement data is
as follows: femur + patella + tibia + metatarsus + tarsus
(total). All measurements are in mm.

Genus Sibianor Logunov, 2001

Type species Heliophanus aurocinctus Ohlert, 1865,
by original designation.

Sibianor caucasicus sp. n.
(Figs 1-24, 26)

Material. Holotype, @ (ZISP, ARA_ARA_0000820): Russia, Republic
of North Ossetia—Alania, Kirovskiy Distr., Sunzhenskiy Mt. Range, left side of
Kardzhin Gully, 43°17'29.4"N / 44°18'21.2"E, 510 m a.s.l, herb meadow,
10.09.2013 (Yu.E. Komarov). Paratypes: 19 (ZISP, ARA_ARA_0000821),
Russia, Republic of North Ossetia—Alania, Digora Distr, Tersko-
Sunzhenskaya Upland, Zmeyskiy Mt. Range, c. 800 m SW of Dur-Dur
River mouth, 43°15'46.7"N / 44°13'44.1"E, 650 m a.s.l., 30° S slope exposure,
overgrazed Andropogon steppe, 24.08.1986 (S.K. Alekseev); 1J (ZISP,
ARA_ARA_0000817), same republic, Alagir Distr., North Ossetian Reserve,
Uiltsa tract, 4.5 km S of Buron Vil,, Kassarskoe Canyon, 42°45'27.5"N /
43°59'18.5"E, 1600 m a.s.l, meadow, 1.09.1988 (N.A. Shevchenko); 19
(ZMMU, Ta-8494), same republic, Pravoberezhny Distr.,, nr Brut Vil,, an
ancient burial mound, 43°17'32.1"N / 44°25'24.8"E, 426 m a.s.l, motley
meadow, 13.05.2012 (Yu.E. Komarov); 13 (ZISP, ARA_ARA_0000818), same
republic, Kirovskiy Distr, 1.5 km N of Kardzhin, right slope of Kardzhin
Gully, 43°17'21.1"N / 44°17'45.5"E, meadow with shrubs, 25.08.2013
(YwE. Komarov); 1d' (ZISP, ARA_ARA_0000819), same republic, Alagir
Distr., Tsey Gorge, between Verkhniy Tsey and Nizhniy Tsey villages,
42°48'12.9"N / 43°56'29.7"E, 1850 m a.s.l, lower subalpine belt, 31.05.2014:
(M.Yu. Bakanov); 13 (ZMMU, Ta-8493), same republic, Alagir Distr., ruins
of Tbet Vil,, southern slope of Nar Canyon, 42°41'05.7"N / 43°59'32.9"E,
1730 m a.s.l., forb meadow, 7.10.2015 (Yu.E. Komarov).

Comparative material. Sibianor aemulus (Gertsch, 1934): Russia:
19 (MMUE, G7253.391), NE Siberia, Magadan Region, the upper reaches
of Kulu River, Kontakt field station, 61°51'N / 147°40'E, summer 1999
(S.P. Bukhkalo); 13 (MMUE, G7253.370), NE Siberia, 29 km N of Magadan,
Dukcha River valley, 59°43'N / 151°00'E, summers 1999-2000 (S.P. Bukhkalo,
Bragina); 19 (MMUE, G7254.149), NE Siberia, Magadan Region, c¢. 3km S
of Magadan, Marchekan Sopka Mt., 59°31'N / 150°49'E, 250-400 m a.s.L,
pine-alder-birch association, in litter, 5.08.2002 (D.V. Logunov).

Diagnosis. The new species is most similar to the
European-Siberian S. tantulus and the Siberio-American
S. aemulus. In the conformation of male palps, the males
of these species are poorly distinguishable (cf. Figs 13, 21
and figs 336, 337 in Logunov [2001] and fig. 48 in Logunov
and Marusik [1991]: sub Bianor aemulus). There are only
two weak differences, as follows: the brown distal halves of
Tbl in S. caucasicus sp. n. (usually absent in S. aemulus;
cf. Figs 4, 20 with figs le—x in Logunov and Marusik
[1991]: sub Bianor aemulus), and the comparatively shorter
embolus in S. caucasicus sp. n., barely extending beyond
the apical end of the tegulum (arrowed in Figs 13, 21; longer
and prominent in both related species, cf. fig. 4 in Logunov
and Marusik [1991]: sub Bianor aemulus and fig. 336 in
Logunov [2001]).

The females of all three species can be easily
distinguished by the conformation of vulva: viz., those
of S. caucasicus sp. n. have a distinctive 90-degree
bend of insemination ducts (but no first loop) which is
absent in both related species (arrowed in Figs 22, 23;
cf. figs 330-334 in Logunov [2001] and fig. 2r in
Logunov and Marusik [1991]: sub Bianor a.). Besides, the
insemination ducts of B. aemulus are twice as short as
those in S. caucasicus sp. n. and S. tantulus; plus, al least
north-American females of B. aemulus have a distinct

colour pattern of longitudinal brown stripes on PtI and TbI
(see Logunov and Marusik [1991]: figs 1le—x, sub Bianor
aemulus), which are absent from two other species.

Finally, some (but not all) females of S. caucasicus sp. n.
show a unique reticulate pattern on the abdomen (Figs 6, 7);
to date, a similar body pattern has been known only in the
males of S. annae Logunov, 2001 from China [Logunov,
2001: fig. 269]. In two of the three studied females of
S. caucasicus sp. n., the dorsum colouration consists of a
transverse yellow/white stripe on a brownish background
(Figs 10, 11), which could also be observed in the males of
S. caucasicus sp. n. (Figs 18, 19) and some other Sibianor
species (see Metzner [2024] for comparative illustrations).

Description. Female (holotype, Figs 10-12, 17, 24). Carapace
1.7 long, 1.28 wide, 0.68 high at PLE. Ocular area 0.93 long,
1.08 wide anteriorly and 1.28 wide posteriorly. Diameter of
AME 0.38. Abdomen 1.9 long, 1.45 wide. Cheliceral length 0.45.
Clypeal height 0.05. Length of leg segments: I 0.83 + 0.50 +
+0.53 + 0.48 + 0.38 (2.72); 11 0.7 + 0.45 + 0.38 + 0.38 + 0.33 (2.24);
III 0.83 + 0.45 + 0.4 + 0.45 + 0.33 (2.46); IV 0.9 + 043 + 0.5 +
+ 0.53 + 0.3 (2.66). Leg formula: I, IV, III, II. Leg spination:
L: Tb pr 0-1, v 1-1; Mt v 2-2ap. II: Tb pr 0-1, v 1-1ap; Mt v 2-2ap.
IIL: Tb pr and rt 0-1; Mt pr, rt and v 2ap. IV: Mt pr 2ap, rt lap.
Colouration (in alcohol; Figs 6-12) as in the male, but lighter and
differs as follows: leg I less strong, its Fm yellowish brown, Tb dark
brown, Pt, Mt and Tr light yellow; remaining legs light yellow.
Palps yellow. Epigyne and vulva as in Figs 17, 22—24; epigyne flat,
with a pair of fossae facing antero-mediad and separated by deep,
central blind-ending pocket; copulatory openings hidden beneath
atrical lips; insemination ducts without the first loop, but with a
distinctive 90-degree bend (arrowed in Figs 22, 23); fertilization
ducts prominent, situated at medio-anterior sides of receptacles
and directed forward.

Male (paratype, ZISP, ARA_ARA_0000819). Carapace
1.8 long, 1.35 wide, 0.78 high at PLE. Ocular area 0.98 long,
1.05 wide anteriorly and 1.2 wide posteriorly. Diameter of
AME 0.38. Abdomen 1.68 long, 1.28 wide. Cheliceral length 0.53.
Clypeal height 0.1. Length of leg segments: I 1.18 + 0.63 + 0.9 +
+ 0.63 + 0.4 (3.74); I1 0.75 + 043 + 045 + 0.5 + 0.33 (2.46);
I 0.9 + 043 + 0.45 + 0.5 + 0.33 (2.61); IV 0.93 + 0.45 + 0.55 +
+ 0.6 + 0.38 (2.91). Leg formula: I, IV, III, II. Leg spination:
I: Tb pr 0-1; Mt v 2-2ap. II: Fm d 0-1-2ap; Tb v 1-1; Mt v 2-2ap.
III: Fm d 0-1-2ap; Tb pr 0-1, rt 1-1; Mt pr and rt 2ap, v 1-0-2ap.
IV: Fm d 0-1-2ap; Tb rt and v lap; Mt pr and rt 2ap. Colouration
(in alcohol; Figs 1-5, 18—20). Carapace fine-punctuated, orange,
with brown eye field and black around eyes. Clypeus russet,
hairless. Sternum yellow, with brown mottled pattern. Endites and
labium orange, with white apexes. Chelicerae orange. Abdomen
brownish grey, dorsum with a transverse white stripe in its
anterior third and with white anterior edge. Book-lung covers
light yellow. Spinnerets yellow, tinged with brown. Leg I stronger
and longer than others; its Fm dark brown, Pt orange, Tb orange
with brown distal third, Mt and Tr yellow. Legs II-IV light yellow.
Palps orange-yellow. Palpal structure as in Figs 13, 14, 21: tibia
short, 3-3.4 times shorter than cymbium; retrolateral tibial
apophysis as long as tibium, pointed and directed apicad, about
3.5 times shorter than cymbium; cymbium simple, elongated,
1.4-1.5 times longer than wide, without processes or projections;
tegulum oval, with a tegulum knob situated at its proximal end;
embolus thin and relatively short, only slightly extending beyond
the apical edge of tegulum; sperm duct without a retrolateral loop.

Distribution. Several close lovalities in the Republic
of North Ossetia—Alania (Fig. 26), particularly from
Sunzhenskiy and Zmeyskiy Mt. Ranges, at the elevations
426-1850 m a.s.l. However, the species is likely to be more
widespread across the Caucasus.
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Figs 1-12. Sibianor caucasicus sp. n., general appearance.

1-5 — male, paratype (ZMMU, Ta-8493); 6-9 — female, paratype (ZISP, ARA_ARA_0000821); 10-12 — female, holotype (ZISP, ARA_ARA_0000820).
1-3,6-8 — body: 1, 7 — dorsal view, 2, 6 — lateral view, 3, 8 — ventral view; 4—5, 9 — carapace: 4 — lateral view, 5, 9 — front view; 10-12 — abdomen: 10 — lateral
view, 11 — dorsal view, 12 — ventral view. Scale bars 0.5 mm.

Puc. 1-12. Sibianor caucasicus sp. n., 001ui1 BUA.

1-5 - camew, mapatun (ZMMU, Ta-8493); 6-9 — camka, naparun (ZISP, ARA_ARA_0000821); 10-12 — camxa, roarotun (ZISP, ARA_ARA_0000820).
1-3, 6-8 — TeAo: 1, 7 — BUA CBepXY, 2, 6 — BUA COOKY, 3, 8 — BUA CHUBY; 4—5, 9 — rOAOBOTrPyAb: 4 — BUA COOKY, 5, 9 — BuA criepeay; 10—12 — 6promko: 10 — Bua
cOoKy, 11 — Bua cBepxy, 12 — Bua cHusy. MacurrabHbie aneiku 0.5 MM.
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Figs 13—25. Species of the genus Sibianor, copulatory organs and general appearance.

13-24 - S. caucasicus sp. n.; 25 — S. aemulus. 13—14 — male, paratype (ZISP, ARA_ARA_0000818); 15—-16 — male, paratype (ZISP, ARA_ARA_0000817);
17, 24 — female, holotype (ZISP, ARA_ARA_0000820); 18—21 — male, paratype (ZISP, ARA_ARA_0000819); 22 — female, paratype (ZMMU, Ta-8494);
23 — female, paratype (ZISP, ARA_ARA_0000821); 25 — female (MMUE, G7254.149). 13-14, 21 — male palp: 13, 21 — ventral view, 14 — retrolateral view;
15-16 — male abdomen: 15 —lateral view, 16 — dorsal view; 17 — epigyne, ventral view; 18-19 — male body: 18 — lateral view, 19 — dorsal view; 20 — male
right leg I, lateral view; 22—25 — vulva, dorsal view. Arrows indicate the position of the embolic tip in males (13, 21) and the diagnostic 90-degree bend of the
insemination ducts in females (22, 23). Scale bars: 13-14, 17, 21-25 — 0.1 mm; 15-16, 18-20 — 0.5 mm.

Puc. 13-25. IpeacTaBuTeAn popa Sibianor, KOMyAsTUBHbIE OPIaHBI M OOIMIT BUA,.

13-24 — S. caucasicus sp. n.; 25 — S. aemulus. 13—14 — cameu;, naparuin (ZISP, ARA_ARA_0000818); 15-16 — camew, maparumn (ZISP, ARA_ARA_0000817);
17, 24 — camka, roarorun (ZISP, ARA_ARA_0000820); 18-21 — camew, maparun (ZISP, ARA_ARA_0000819); 22 — camka, napatun (ZMMU, Ta-8494);
23 — camka, maparun (ZISP, ARA_ARA_0000821); 25 — camxa (MMUE, G7254.149). 13-14, 21 — nmaabna camua: 13, 21 — Bup cHu3y, 14 — Bua cO60Ky-csaan;
15-16 — 6promko camija: 15 — Bup c60KY, 16 — Bup cBepxy; 17 — anmruHa, Bua cHusy; 18-19 — teao camua: 18 — Bup c60oky, 19 — Bua cepxy; 20 — npasas
Hora I cam1ia, Bup c60Ky; 22—25 — ByAbBa, BuA cBepXy. CTpeAKH yKasbIBaIOT Ha MO3MLIMIO KOHYMKa aMboAIoca y camioB (13, 21) n AvarHocTuyHbiin 90-rpaayc-
HbIIT M3r1nb 0CEMEHNTEAbHBIX TPOTOKOB Y CaMOK (22, 23). MaciuTabHble AnHeiku: 13—14, 17, 21-25 — 0.1 mm; 15-16, 18-20 — 0.5 mm.
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Fig. 26. Collecting localities of three Sibianor species. Numbered localities are explained in ‘Discussion’
Puc. 26. Touku c60poB Tpex BUAOB Sibainor. [IpoHyMepOBaHHbIE TOUKM 0OCY)KAQIOTCS B pasaeae «Discussion».

Habitat. Based on label data, the new species can
be found in the overgrazed Andropogon steppe, different
types of meadows (e.g., herb, shrubby, forb and motley
meadows), up to the lower subalpine belt.

Etymology. The species epithet is an adjective
indicating the Caucasian distribution of the new species.

Discussion

The genus Sibianor seems to be relatively well-
studied, comprising 17 valid species described to date
([World Spider Catalog, 2024], present data), of which four
have been reported from the Caucasus and cis-Caucasia
([Ponomarev, 2022; Otto, 2024], present data) (Fig. 26):
viz., S. aurocinctus (Ohlert, 1865), S. caucasicus sp. n.,
S. tantulus and S. turkestanicus Logunov, 2001. Of these
four species, some Caucasian records of S. aurocinctus and
S. tantulus are still in need of verification.

The records of S. aurocinctus from the cis-Caucasia
[Ponomarev, 2022] cause no doubts, as they lie within
the known species range [Logunov, 2001]. Yet, at least
some of its records from the Caucasus Major and trans-
Caucasia [Mkheidze, 1997; Logunov, 2001; Otto, Japoshvili,
2018] may be questionable. Mkheidze [1997: sub Bianor
aenescens] reported S. aurocinctus from Letshkumi,
Georgia (Fig. 26: locality no. 1) from a single female.
Based on the illustration provided [Mkheidze, 1997:
fig. 130], the female studied has the well-developed first
loop of the insemination ducts and hence may belong to
S. aurocinctus (cf. figs 276-289 in Logunov [2001]). The
male from North Ossetia—Alania (Ardon River) reported
by Logunov [2001: 267] as S. aurocinctus, is to be assigned
to S. caucasicus sp. n. The record of S. aurocinctus from
Lagodekhi Reserve (Fig. 26: locality no. 2) was based on a
single female with a “conspicuous first loop of insemination
ducts” [Otto, Japoshvili, 2018: 382], but, as the authors

themselves correctly emphasized, this female may also
belong to S. turkestanicus, known from the eastern
Caucasus (Fig. 26). Incidentally, some of the early records
of S. aurocinctus from Azerbaijan (e.g. Logunov [1991]: sub
Bianor inexploratus] later turned out to actually belong to
S. turkestanicus [Logunov, 2001]. These two species are
better distinguished by the males.

The Caucasian records of S. tantulus are more
problematic. As is evident from the results of this paper,
all earlier records of S. tantulus from the Republic of North
Ossetia—Alania [Logunov, 2001; Ponomarev, Komarov,
2013] are to be assigned to S. caucasicus sp. n. Yet, there
are two more doubtful records of S. tantulus, each based
on a single female. These records have not been included in
Fig. 26, as to date I have had no chance to re-examine the
pertinent material: viz., from South Ossetia (Atsriskhevi,
42°17'42.0"N / 44°14'45.3"E) [Ponomarev, Komarov, 2015]
and eastern Georgia (Lagodekhi Reserve, 41°48'44.1"N /
46°18'35.1"E) [Otto, Japoshvili, 2018]. Judging from the
illustrations provided [Otto, Japoshvili, 2018: figs 32, 33], it
can be assumed that these authors may have actually dealt
with S. caucasicus sp. n., but the quality of the illustrations
does not allow one to be 100% sure. The matter requires a
special attention in the future.

In conclusion, to date, three Sibianor species have
been reliably recorded from the Caucasus: S. aurocinctus,
S. caucasicus sp. n. and S. turkestanicus. The available
regional records of S. tantulus are probably based on
misidentifications and should be assigned to one of these
three species.
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New data on the biology and natural regulation
of the population of the ant parasitoid
Menozziola tanaitica Shevchenko, Dubovikoff et Disney, 2024
(Diptera: Phoridae)
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Abstract. The paper provides new data on the distribution and possible ways of natural population regulation of the little-
studied scuttle fly Menozziola tanaitica Shevchenko, Dubovikoff et Disney, 2024, which parasitizes ants Camponotus vagus
(Scopoli, 1763), by another species of ants and mold fungi. Additional information about the life cycle of the parasitoid and
ways of infection of ants is provided.

Key words: Phoridae, Menozziola, life cycle, parasitization, ant’s infection.

HoBble AaHHbIE 0 G1I0OAOTMY VI IPUPOAHON PEryASIUN YUCACHHOCTH
Menozziola tanaitica Shevchenko, Dubovikoff et Disney, 2024 (Diptera: Phoridae) —
MapasuTonuAa MypaBbeB
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Pe3srome. TIpuBeAeHbI HOBblE AQHHbBIE O PACIPOCTPAHEHUN M BO3MOXKHBIX CIIOCOOAX €CTECTBEHHO PETyASILINM YMCAEHHOCTY
MAAOM3YYEHHOI'O BUAA MyX-Topbatok Menozziola tanaitica Shevchenko, Dubovikoff et Disney, 2024, napasutupyouiero Ha
mypaBbsix Camponotus vagus (Scopoli, 1763), TOCPeACTBOM APYIMX BUAOB MypPaBbeB U NMAECHEBBIX IpuOOB. TIpeacTaBAeHbI

Caucasian Entomological Bulletin 2024

AOIIOAHUTEAbHbIE CBEACHIA O )KMI3BHEHHOM LIMKA€ ITapasUTOMAA U O IIYTAX 3apa’KeHN MypPaBbeB.

Karoueswie crosa: Phoridae, Menozziola, )Ku3HeHHbIIT LKA, ITAPasUTU3M, 3apa)kKeHNe MypPaBbeB.

Introduction

Information about the biology and symbiotic
relationships of scuttle flies (Diptera: Phoridae) with ants
remains fragmentary. In 2019, Camponotus vagus (Scopoli,
1763) females infected with phorids were detected for the
first time in the lower reaches of the Don River [Shevchenko
et al.,, 2024].

The paper provides additional information on the
findings of Menozziola tanaitica Shevchenko, Dubovikoft
et Disney, 2024 in the territory of the Lower Don basin and
the natural population regulation of the parasitoid.

Material and methods

The collection of females and workers of Camponotus
vagus was carried out in 2019-2024 in the period from
the third decade of April to the first decade of June in the
territory of the Rostov urban agglomeration (lower reaches
of the Don River, near the cities of Rostov-on-Don and
Novocherkassk, Russia). The collected females were divided
into two groups. The first group included individuals found
on the trunks and branches of fallen trees (or near them on
the grass) immediately after the nuptial flight and began to

Short Communication / Kpatkoe coob1eHne
DOI: https://doi.org/10.5281/zenodo.14509450

search for shelter. The second group included individuals
that have already chosen appropriate shelters under the
bark and have begun to arrange a nesting chamber. In
total, more than 300 females were collected (173 of them
were assigned to the first group, 127 to the second). The
predominant part of the females was collected in April
2024 (82 individuals from the first group and 32 from the
second). Workers (more than 50) were collected from tree
trunks and branches, as well as from nests, which were
usually located in rotting trunks.

Allants were placed in individual test tubes (Fig. 1). Test
tubes were kept in a dark room at temperature 24-27 °C.
The dead females remained in incubators for 15-20 days.
In the case of fly larvae emerging from them, the incubation
process was completed after the transformation of the larvae
into imago. During the laboratory maintenance of ants,
the time indicators of the observed changes were carefully
recorded (the presence of live ants in incubators, the time
of the deaths of females, the time of the larvae emerging
from dead ants, the time of passing through all stages of
metamorphosis). Some of the scuttle flies in different stages
of metamorphosis were preserved in 70% ethanol. Specimens
of preserved flies are kept at the Zoological Institute of the
Russian Academy of Sciences (St Petersburg, Russia) and in
the personal collection of D.M. Shevchenko.
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Figs 1-6. Infected Camponotus vagus females and some life cycle stages of Menozziola tanaitica.

1 — Camponotus vagus females in test tube incubators; 2 — Phoridae larvae emerging from the abdomen of C. vagus female, which was took out of the
poplar trunk in the vicinity of Bagaevskaya Cossak village; 3 — C. vagus female abdomen 1 hour before releasing of the Phoridae larvae; 4 — C. vagus female
abdomen in the moment of opening of the tergites; 5 — C. vagus female abdomen in the moment of releasing of Phoridae larvae; 6 — Phoridae pupae and the
body of C. vagus female in the test tube incubator.

Puc. 1-6. 3apaxeHHsle caMky Camponotus vagus i HEKOTOPble CTAAUM XU3HEHHOTO LMKAa Menozziola tanaitica.

1 - C. vagus B unKybaropax; 2 — anurHku Phoridae, Bbixopsinme 13 6piomika camxu C. vagus, NBBA€IEHHOI U3 CTBOAA TOIIOASI B OKPECTHOCTSIX CTaHM-
11 Baraesckoit; 3 — 6promko camku C. vagus 3a 1 yac Ao Bbixopa AnunHok Phoridae; 4 — 6promko camku C. vagus B MOMEHT PaCKpbITUs TePIUTOB; 5 — Oproli-
Ko camku C. vagus B MOMEHT BbIxopa AndnHoK Phoridae; 6 — kykoaxu Phoridae u Teao camxu C. vagus B uHKky6aTope.

Results The new locality with parasitoid phorids was found

on April 30, 2024 in the floodplain of the Grushevka River

To date, no worker ants infected with Phoridae larvae  (the basin of the Lower Don, near the Verkhnegrushevskiy
have been found in the surveyed territory. Infected males  settlement, Oktyabrskiy District of Rostov Region,
were also not found, since males were not collected. 47°35'49.4"N / 40°9'12.1"E). This coastal area was occupied
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by plantations of holly maple Acer platanoides L., which
in recent years have remained without proper forestry
maintenance. Here, three females of Camponotus vagus
were caught in old decaying tree trunks lying at a distance
of 30 m from the water’s edge. The females were kept in
individual test tubes and deprived of top dressing. One
of them was infected with scuttle flies. The next day its
abdomen was literally fell apart and phorid larvae came out
of it. In total, about 60 larvae emerged from its abdomen.
All imagoes obtained from these larvae belonged to the
species Menozziola tanaitica.

The main information about the biological features
of M. tanaitica was obtained as a result of observations
of phorids and ants inhabiting the site in the vicinity
of Bagaevskaya Cossack village. Here, C. vagus females
infected with scuttle flies were detected annually,
throughout the entire observation period (2019-2024).
In April 2024, when examining tree trunks, a large number
of dead females were found (for example, under the bark of
a fallen fragment of a poplar trunk 1 m long, with a diameter
of about 50 cm, in addition to numerous live females, there
were more than 10 dead individuals). Most of the dead ants
had a swollen abdomen. With light pressure on it, it burst
and phorid larvae began to crawl out of it. They moved fast
enough and tried to hide in the folds of the bark or crawl
under it, avoiding the sunlight falling on the tree trunk
(Fig. 2). It was found that Tetramorium sp. (ferox-complex)
workers, whose nests are located in the same trunk where
the C. vagus females were found, actively hunt the phorid
larvae.

The live females found here were placed in test tubes
and were initially deprived of top dressing. 20-30 hours
after capture, the abdomen of some of them noticeably
increased in size and became similar to the abdomen of
“overfed” physogastric individuals. After 15-20 hours, lying
on their side, they began to make convulsive movements
with their legs and head and died (Fig. 3). 20-25 hours after
death, their abdomen was torn between the first and second
tergites and the first larvae appeared from it (Figs 4, 5).
At the same time, the main part of the larvae continued
to remain in the abdomen for 5-10 hours, probably eating
out its contents. In total, the abdomen of infected C. vagus
females contained from 49 to 63 larvae. Two days after
the larvae were released, the first pupae were found in the
incubators (Fig. 6). 16 days after pupation, the first imagoes
appeared in incubators. The main part of the flies came out
on the 18" day after pupation.

It was found that females collected immediately
after the end of the nuptial flight (173 specimens) and
females engaged in shelter equipment or having already
completed this process and located under the bark and
inside the trunks of fallen trees (127 specimens) show
different degrees of infection with phorid larvae. Among
the females captured immediately after the nuptial flight,
the number of infected individuals never exceeded 5%.
In the second group of C. vagus females, the number of
infected ants in some years reached 80%. The different
degree of infection by scuttle flies in females of the first
and second groups is obviously associated with the greater
vulnerability of individuals engaged in shelter equipment.
The results of observations of C. vagus females in vivo

Fig. 7. Menozziola tanaitica puparium infected with mold fungi. Scale
bar 1 mm.

Puc. 7. Iynapuit Menozziola tanaitica, 3apaKeHHbIN MAECHEBBIMU
rpubamu. MacurrabHast AuHerika 1 M.

confirm this statement. Ants moving in search of shelter
actively react to attacking flies. They tend to scare away
parasitoids with sharp attacks and do not linger on open
spaces for a long time. Females of C. vagus, gnawing
through passages in wood with the help of mandibles,
are more accessible to infection by scuttle flies. In this
position, their head is under the wood, and they are unable
to detect the attack of the parasitoid. Therefore, flies are
able to lay eggs almost unhindered in the unprotected
abdomen of such females. Obviously, the vast majority of
C. vagus become infected with parasitoids during invasion
into tree trunks.

Observations of the metamorphosis of scuttle flies
under artificial conditions allowed us to establish that the
viability of their larvae and pupae is significantly reduced
if mold fungi enter the incubators. For example, in 2023,
mold often appeared in many test tubes. That year, only
8% of the larvae that emerged from the female’s abdomen
have successfully completed their metamorphosis. Most
of the pupae were covered with mold and the flies inside
them died (Fig. 7). It should be noted that in 2023, the
females were extracted from waterlogged rotting wood
and, obviously, could carry a significant number of mold
spores. Probably, in natural conditions, phorid pupae are
also exposed to mold fungi.

Discussion

Probably, scuttle flies specializing in a specific host
inhabit mainly intrazonal floodplain forests and artificial
plantings in floodplains of rivers in Rostov Region, where
C vagus families often settle in old wood.

The percentage of females infected with flies varies
greatly from year to year in one local area, which may
indicate population waves of these parasitoids in changing
conditions.

The data accumulated over five years of collection
of these flies allows us to say that the full life cycle of M.
tanaitica from an egg laid in the body of an ant to the
release of an imago is on average 24-25 days. Obviously,
subsequent generations of scuttle flies have to parasitize
workers, which is less profitable, since they have a much
smaller fat reserve, which means that the number of
imagoes that have emerged from the worker ant will be less
than from the female. This is evidenced by the observations
of Quirvin and co-authors [Quirvin et al., 2009].
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A review of the tribe Podagrionini Ashmead, 1904
(Chalcidoidea: Torymidae) of the fauna of Russia
and adjacent countries, with descriptions of two new species
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Abstract. Species of the tribe Podagrionini Ashmead, 1904 of the subfamily Podagrioninae Ashmead, 1904 (Hymenoptera:
Torymidae) are reviewed. Four species from the Mediterranean Basin, Iridophaga lichtensteini (Picard, 1933), comb. rev.,
L korsakowi (Picard, 1936), comb. rev., I eremiaphilae (Doganlar et Doganlar, 2008), comb. n. and I konyaensis
(Doganlar et Doganlar, 2008), comb. n., are transferred from Podagrionella Girault, 1913 to Iridophaga Picard, 1933.
Iridophagoides petiolatus Erdos, 1964, comb. rev. and I tatianae Boucek, 1976, comb. rev. are transferred back to the
genus Iridophagoides Exdés, 1964 from Podagrionella. Two new species, Podagrion kondarensis Tyulina, sp. n. from Russia
and Tajikistan and Podagrion murgabensis Tyulina, sp. n. from Turkmenistan and Tajikistan, are described and illustrated.
The female of P libycum Masi, 1929 is described and illustrated for the first time. New distribution records are reported:
Iridophagoides tatianae in Armenia and Azerbaijan; Podagrion gibbum Bernard, 1938 in Russia, Armenia, Azerbaijan,
Kazakhstan, Turkmenistan, Uzbekistan, Tajikistan and Kyrgyzstan; P libycum Masi, 1929 in Russia, Turkmenistan and
Tajikistan; P minus Strand, 1911 in Armenia and Kazakhstan; P pachymerum (Walker, 1833) in Abkhazia and Tajikistan;
P splendens Spinola, 1811 in Kazakhstan, Turkmenistan, Tajikistan and Mongolia. An identification key to females of the
species of Podagrionini of the fauna of Russia and adjacent countries is provided.

Key words: Chalcidoidea, Torymidae, Podagrionini, parasitoids of mantids, new species, key, distribution.

0630p Tpu6sI Podagrionini Ashmead, 1904 (Chalcidoidea: Torymidae)
daynbt Poccun u conpeaeAbHbIX CTPaH C ONMCAHUEM ABYX HOBBIX BUAOB

© C.B. Tioauna!, )K. AeabBap?
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Pesrome. Aan 0630p Buaos Tpubsr Podagrionini Ashmead, 1904 mopcemericta Podagrioninae Ashmead, 1904 (Hymenoptera:
Torymidae). Yersipe Bupa us CpeanusemHomopckoro baccenna, Iridophaga lichtensteini (Picard, 1933), comb. rev.,
L korsakowi (Picard, 1936), comb. rev., I. eremiaphilae (Doganlar et Doganlar, 2008), comb. n. u I konyaensis (Doganlar et
Doganlar, 2008), comb. n. nepeHecens! us popa Podagrionella Girault, 1913 B pop Iridophaga Picard, 1933. Iridophagoides
petiolatus Erdos, 1964, comb. rev. u I tatianae Boucek, 1976, comb. rev. BosBpaiienst B pop Iridophagoides Erdos, 1964
u3 Podagrionella. OnyicaHpl U IPOUAAIOCTPUPOBAHBI ABa HOBBIX Bupa: Podagrion kondarensis Tyulina, sp. n. us Poccun
u Tapxukucrana u Podagrion murgabensis Tyulina, sp. n. us Typkmenucrana u Tapxuxucrana. Briepsbie omucana u
[IPOMAAICTPUPOBaHa caMka Bupa P libycum Masi, 1929. TIpuBeaeHbI CAEAYIOLIVIE HOBbIE AQHHBIE O PACIIPOCTPAHEHNN BUAOB:
Iridophagoides tatianae B Apmernu n Asepbariaxaune; Podagrion gibbum Bernard, 1938 B Poccun, Apmenun, Asepbaitpxate,
Kasaxcrane, TypkmeHucrane, Ysbexucrane, Tapxukucrare u Keipreiscraue; P libycum Masi, 1929 B Poccuu, TypkMeHucTase
n Tapxukucrane; P minus Strand, 1911 B Apmennu u Kasaxcrane; P, pachymerum (Walker, 1833) B A6xasnu u TapxukucTaHe;
P splendens Spinola, 1811 B Kasaxcrane, TypkmenucTaHe, Tapxukucrase 1 MoHroaun. AaHa onpeaeAnTeAbHasi TaOANLA AAST
camoK Tpu6bbl Podagrionini dayHsr Poccun u corpeAeAbHBIX CTPaH.

Karoueswee crosa: Chalcidoidea, Torymidae, Podagrionini, mapasutonabl 60roMoA0B, HOBbIE BUABL, KAIOY, PACIIPOCTPAHEHNeE.
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Introduction

In the past, taxonomic rank of Podagrioninae
(Hymenoptera: Torymidae) often changed from the family
to the tribe level. Nowadays, it is considered a subfamily of
Torymidae. Podagrioninae include the tribe Podagrionini
Ashmead, 1904 and its sister group, Palachiini Boucek,
1976 [Jansta et al., 2018]. Three genera of Podagrionini are
known in the Palaearctic region, i.e. Podagrion Spinola,
1811, Iridophaga Picard, 1933 and Iridophagoides Erdos,
1964. Iridophaga was synonymized with Podagrionella
Girault, 1913 and Iridophagoides by Boucek [1988] and

Research Article / Hayunas craTps
DOL: https://doi.org/10.5281/zenodo.14509475

Grissell [1995] respectively. The two latter genera were
revalidated by Jansta et al. [2018] after the phylogenomic
study of the Torymidae. Based on this study as well as on the
examination of type material by one of the authors (Gerard
Delvare), we transfer four species from the Mediterranean
Basin, namely, Iridophaga lichtensteini  (Picard,
1933), comb. rev., . korsakowi (Picard, 1936), comb. rev.,
L. eremiaphilae (Doganlar et Doganlar, 2008), comb. n.
and L konyaensis (Doganlar et Doganlar, 2008), comb. n.,
from Podagrionella to Iridophaga. We also transfer
Iridophagoides petiolatus Erdds, 1964, comb. rev. and
I tatianae Boucek, 1976, comb. rev. back to Iridophagoides.

ZooBank Article LSID: urn:lsid:zoobank.org:pub:F8D3AA58-F81C-45CA-A9FA-4FC264A6C249
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The genus Podagrion contains 10 species in the
Palaearctic region: P. bouceki Delvare, 2005, P. breviveinus
Zhao, Huang et Xiao, 2007, P. gibbum Bernard, 1938,
P klugianum (Westwood, 1847), P libycum Masi, 1929,
P minus Strand, 1911, P nipponicum Habu, 1962,
P. okinawense Habu, 1962, P. pachymerum (Walker, 1833)
and P. splendens Spinola, 1811. Podagrion philippinense
Crawford, 1910 and P sinense (Walker, 1852) are the
mostly Oriental species with marginal distribution in the
Palaearctic region [Grissell, 1995; Noyes, 2019]. Up to
now, only two species, i.e. P pachymerum and P. splendens,
were recorded from Russia [Zerova, Seryogina, 1999;
Kostjukov et al., 2004], whereas P. mantis Ashmead, 1886
was incorrectly reported from the northern part of the
European Russia (Arkhangelsk Region) [Grissell, 1995;
Noyes, 2019; Tselikh et al., 2019].

All Podagrioninae are solitary parasitoids of mantid
(Mantodea) egg cases ([Grissell, 1995; Delvare, 2005],
Gerard Delvare and Irina Zonstein, personal observations).
Species of Iridophagoides and Iridophaga were reared from
several members of the genus Ameles Burmeister, 1838.
In addition, Iridophaga was also reared from Iris oratoria
(Linnaeus, 1758) and Blepharopsis mendica (Fabricius,
1775) [Picard, 1933, 1936a].

The aim of this work is to describe two new species
of Podagrion from Russia and Central Asia, together with
the newly discovered female of P libycum. New records
of Podagrionini species from Russia and neighboring
countries are also listed. An identification key to females
of Podagrionini from Russia and adjacent countries is
provided.

Material and methods

Examined specimens, including holotypes and
paratypes of new species, are deposited in the collection
of the Zoological Institute of the Russian Academy of
Sciences (ZISP, Saint Petersburg, Russia). Type material
of other species of Iridophagoides and Podagrion is
deposited in Natural History Museum (BMNH, London,
UK), Muséum national d’Histoire naturelle (MNHN, Paris,
France), Museo Civico di Storia Naturale (MCSN, Genova,
Italy), Universitd degli Studi di Napoli (Portici, Italy) and
Museum fiir Naturkunde — Leibniz-Institut fiir Evolutions-
und Biodiversitéitsforschung (MNLIL, Berlin, Germany).

Morphological terminology, including sculpture
and wing venation nomenclature, follows Gibson [1997]
and Delvare [2005]. Pedicel is measured in lateral view.
Following abbreviations are used: Fu—Fu, - funicular
segments; OOL — ocello-ocular line, minimum distance
between lateral ocellus and compound eye; LOD — lateral
ocellar diameter; POL — postocellar line.

Specimens were examined using MSP-2, Leica MZ95
and Keyence VHX-5000 multiple-focus imaging system
stereomicroscopes. Photographs were taken using Canon
EOS 70D digital camera mounted on an Olympus SZX10
microscope in  ZISP and Keyence VHX-5000
stereomicroscope in Centre for Population Biology and
Management (Montpellier, France).

Known information on the geographical distribution
and hosts of Podagrionini is given according to Grissell

[1995], Zerova, Seryogina [1999], Kostjukov et al. [2004],
Delvare [2005] and Noyes [2019].

New species records for countries and territories are
marked with an asterisk (*¥).

Family Torymidae Walker, 1833
Subfamily Podagrioninae Ashmead, 1904
Tribe Podagrionini Ashmead, 1904
Genus Iridophagoides Exdos, 1964

Iridophagoides Exrdos, 1964: 93 (type species Iridophagoides
petiolatus Erdos, 1964, by monotypy).

Podagrionella  Girault, 1913a: 96 (type species
Podagrionella bella Girault, 1913, by monotypy). Synonymy
by Grissell [1995: 152]. Status restored by Jansta et al. [2018: 627,
635, 645].

Iridophagoides petiolatus Erdos, 1964, comb. rev.

Iridophagoides petiolatus Erdos, 1964: 93. Holotype female
(MNHN, not examined).

Podagrionella petiolatus (Erdos, 1964). New combination by
Grissell [1995: 250]. Combination restored by Jansta et al. [2018:
627, 635, 645].

Biology. Unknown.

Distribution. Algeria.

Iridophagoides tatianae Boucek, 1976, comb. rev.
(Figs 1-7)

Iridophagoides tatianae Boucek, 1976: 182-183. Holotype
female (BMNH, not examined).

Podagrionella tatianae (Boucek, 1976). New combination by
Grissell [1995: 250]. Combination restored by Jansta et al. [2018:
627, 635, 645].

Material. Armenia. 19, Yerevan, 11.05.1957 (V.A. Trjapitzin).

Azerbaijan. 1, Nakhichevan Autonomous Republic,
Norashen vill., 16.10.1955 (E. Arens).

Biology. Parasitoid of mantids, Ameles sp. and Ameles
spallanzania (Rossi, 1792) (Mantidae) (Gerard Delvare,
personal observation).

Distribution. Spain, Armenia*, Azerbaijan*, Greece*
(Gerard Delvare, personal observation).

Ulya

Genus Podagrion Spinola, 1811

Podagrion Spinola, 1811: 147 (type species Podagrion
splendens Spinola, 1811, by monotypy).

Priomerus Woalker, 1833: 116 (type species Priomerus
pachymerus Walker, 1833, by original designation). Synonymy by
Grissell [1995: 161, 234].

Palmon Westwood, 1847: 260 (type species Palmon klugianus
Westwood, 1847, by original designation). Synonymy by Grissell
[1995: 161, 163, 234].

Bactyrischion Costa, 1857: 223 (type species Bactyrischion
bicoloratum Costa, 1857, by original designation). Synonymy by
Grissell [1995: 161, 234].

Blephonira Holmgren, 1868: 438 (type species Blephonira
fulvipes Holmgren, 1868, by original designation). Synonymy by
Grissell [1995: 161, 234].

Cleptimorpha Walker, 1872: 84 (type species Cleptimorpha
binotata Walker, 1872, by original designation). Synonymy by
Grissell [1995: 161, 234].

Cyanostola Saussure, 1890: pl. XV, fig. 30 (type species
Cyanostola coerulea Saussure, 1890 by original designation).
Synonymy by Grissell [1995: 161, 163, 234].
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Figs 1-7. Iridophagoides tatianae, female, details of structure.

1 — propodeum, dorsal view; 2 — hind tibia (arrow shows spine of apex of hind tibia); 3 — antenna; 4 — wings; 5, 7 — habitus, lateral view; 6 — habitus,
dorsal view.

Puc. 1-7. Iridophagoides tatianae, camka, A€TaAU CTPOEHMSL.

1 — IPOMEXXYTOYHBIIT CETMEHT, AOPCAABHO; 2 — 3aAHSISI TOAEHD (CTPEAKOV ITOKA3aH LUVIT BEPIUVHbI 3aAHEI FOAEHN); 3 — YCUK; 4 — KPBIAbSE; 5, 7 — rabuTyc,
AQTEPAABHO; 6 — rabUTYC, AOPCAABHO.
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18

Figs 8—18. Podagrion gibbum, female.

8 — habitus, dorsal view; 9 — scutellum, dorsal view; 10 — axilla, dorso-lateral view (arrow shows axillar groove); 11 — mesoscutum, dorsal view (arrow
shows notaulus); 12 — forewing, basal part; 13 — head, dorsal view (arrow shows frons); 14 — wings; 15, 17 — habitus, lateral view; 16 — antenna; 18 —
propodeum, dorsal view (arrow shows median carina of propodeum).

Puc. 8-18. Podagrion gibbum, camka.

8 — rabuTyc, AOPCaAbHO; 9 — IIUTOK, AOPCAABHO; 10 — aKCHMAAQ, AOPCO-AATEPAABHO (CTPEAKOI ITOKa3aHa aKCUAASIpHas 60po3aa); 11 — cpepHecnHKa,
AOPCAABHO (CTPEAKON TOKa3aHa MaparncuaaAbHas 60po3aa); 12 — nmepeaHee KpbIAO, 6asaAbHas 4acTb; 13 — roAOBa, AOPCAABHO (CTPEAKOIT 1oKasaH A00);
14 — xpbiAbs; 15, 17 — rabuTyc, AaTepasbHO; 16 — ycHK; 18 — IPOMEKYTOUHBIN CErMEHT, AOPCAABHO (CTPEAKON TOKa3aH MEAMAAbHbII KMAb IIPOMEXYTOYHOTO
CerMeHTa).
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Pachytomoidella  Girault, 1913b: 40 (type species
Pachytomoidella magniclavus Girault, 1913, by original designation).
Synonymy by Grissell [1995: 161, 163, 234].

Propodagrion Girault, 1915: 287 (type species Propodagrion
worcesteri Girault, 1915, by original designation). Synonymy by
Grissell [1995: 161, 234].

Coquereliana Gahan et Fagan, 1923: 38. Synonymy by Grissell
[1995: 161, 163, 234].

Podagrion gibbum Bernard, 1938
(Figs 8-18)

Podagrion pachymerum gibba Bernard, 1938: 42. Lectotype
female (MNHN) designated by Delvare [2005: 72].

Podagrion gibbum Bernard, 1938: Delvare, 2005: 72—75 (new
status).

Material. Russia. Rostov Region: 1¢&, Orlovskiy Distr,
Kurgan vill,, sand place, 3.08.2020 (O.V. Kosheleva). Volgograd Region:
19, Sarepta vill, 1.06.1917 (N.N. Kuznetsov-Ugamsky); 79, 1, Elton
Lake, mantid eggs, 2.05.1951 (Burnasheva). Kalmykia: 39, 14, 20 km SE
Tsagan-Aman vill,, 21.05.1986 (D.R. Kasparyan); 1<, Davsna Sands, 20 km
E Khulhuta vill,, 46°17'31.2"N / 46°40'19.2"E, on Peganum harmala L.,
16.06.2018 (K.I. Fadeev). Astrakhan Region: 19, Aktobe Distr., 5 km W
Baskunchak Lake, 23.05.1986 (D.R. Kasparyan). Stavropol Region: 1%,
Podkumok vill., 26.05.1929 (Smolyannikov). Orenburg Region: 19, Orsk,
mantid eggs, 06.1936 (I.A. Chetyrkina). Crimean Peninsula: 19, Kerch Distr.,
Kazantip Cape, 4.06.1927 (E.A. Kuznetsova, V.A. Kuznetsov); 39, 1,
Kerch Distr., Lis’ya Bay, ootheca of Iris sp., 11-13.06.2021 (K.I. Fadeev).

Armenia. Syunik Region: 13, Shurnukh vill, Vorotan Gorge,
14.09.1956 (V.A. Trjapitzin); 19, Goris, 19.09.1956 (V.A. Trjapitzin).

Azerbaijan. 1, Baku, Karadagh Distr., Caspian Sea coast, 20 km S
Alyat vill,, 6.06.1985 (V.I. Tobias).

Kazakhstan. West Kazakhstan Region: 39, Akzhaik Distr., Kharkinovill.
(= Shabdarzhap), Ural River, 13.05.1951, 1.06.1951, 12.06.1951 (V.P. Rudolf);
19, same locality, 13.06.1951 (L.V. Arnoldi); 4%, Burlinsk Distr,, 10 km
SE Mirgorodka vill., 30.05.1986 (D.R. Kasparyan). Turkestan Region: 19,
Karzhantau Ridge, steppe with umbelliferous plants and cereals, 4.07.1937
(Obukhova); 19, Karzhantau Ridge, tugay vegetation near Bogu-chalpak
Gorge (= Boguchalpak), 13.07.1938 (Obukhova); 19, “Xp. Kapsxanray,
Apes. pasHoTp. Tyras Cy-cunrana” [Karzhantau Ridge, woody herbs of tugai
Su-singan], 1.08.1938 (Obukhova); 19, “Xp. Kapxauray, AUCTB. AeC yCTbsi
Cy-cunrana” [Karzhantau Ridge, deciduous forest of mouth of Su-singan],
11.08.1938 (Obukhova); 29, Karzhantau Ridge, Kyzyl-Tal vill., wheatgrass
steppe, 12.08.1938 (Obukhova); 19, Karzhantau Ridge, tugay vegetation
near Bogu-chalpak Gorge (= Boguchalpak), 13.08.1938 (Obukhova); 12,
Karzhantau Ridge, subalpine meadow, north, 3.07.1939 (Obukhova). Almaty
Region: 19, Talgar Distr., Karatau Mts., Boyaldyr River Valley, 15 km SSW
Mynzhylky Mt., 9-10.07.1981 (M.G. Volkovitsh). East Kazakhstan Region:
14, 45 km ENE Tarbagatai Mts., 21.07.1983 (A.N. Alekseev).

Turkmenistan. Balkan Region: 19, Magtymguly Distr., Kopetdag Mts.,
Upper Ay-Dere Gorge, 9.05.1980 (N.A. Storozheva); 1, Magtymguly Distr.,
Kopetdag Mts., 950 m from Ay-dere vill., 30.04.1986 (E. Budrys); 1%,
Magtymguly Distr., Kopetdag Mts., 3 km E Ay-dere vill,, 6.05.1986 (E. Budrys).

Uzbekistan. 19, Navoiy Region, Khatyrchi Distr, Karatau Mts.,
Gumbaz Tract, 20 km WSW Langar vill., 27.05.1984 (M.G. Volkovitsh).

Tajikistan. 17, Stalinabad (= Dushanbe), foothill, 27.06.1935
(V.V. Gussakovskij).

Kyrgyzstan. Chui Region: 29, Kemin Distr., 20 km SE Kemin, 1350 m,
mouth of Chon-Kemin River, steppe slopes and semi-desert, 13.07.1979
(D.R. Kasparyan). Osh Region: 19, “CoBerckuit paitoH, 5 km OB kuwa.
Tepex (Kpizpia-Kust)” [Sovetskiy Distr.,, 5 km SE of Terek village (Kyzyl-
Kiya)], 17.08.1985 (E. Budrys).

Biology. Parasitoid of mantids, Ameles
decolor (Charpentier, 1825), A. spallanzania, Iris oratoria,
Mantis religiosa (Linnaeus, 1758) (Mantidae) and Empusa
pennata (Thunberg, 1815) (Empusidae).

Distribution. Spain, France, Romania, Greece, Russia®,
Armenia*, Azerbaijan*, Kazakhstan*, Turkmenistan®,
Uzbekistan®, Tajikistan*, Kyrgyzstan®.

Podagrion kondarensis Tyulina, sp. n.
(Figs 19-30)

Material. Holotype, @ (ZISP): Tajikistan, «yur. Konaapa, c. Bap3o6,
1100 m» [Kondara Gorge, Varzobyvill., 1100m], 18.07.1938 (V.V. Gussakovskij).

Paratype: 19 (ZISP), Russia, Kalmykia, Ketchenery Distr, 30 km NNW
Sarpa vill., Tsagan-Nur Lake (= Sarpa Lake), 20.05.1986 (D.R. Kasparyan).

Diagnosis. Flagellomeres relatively short with
combined length of pedicel and flagellum 1.85 times as long
as width of head and Fu, 1.5-1.6 times as long as broad.
Head 1.9-2.2 times as broad as long in dorsal view. Fronto-
vertex as long as eye height. Ocelli relatively large, OOL less
than LOD. Notauli complete, shallow posteriorly. Axillar
grooves homogeneous, not crenulate. Axillae squamose.
Frenum smooth. Propodeal lateral carinae forming an
inverted V, propodeum reticulate between them; spiracle
of propodeum as long as its distance to posterior margin of
dorsellum. Forewing with cubital fold bare along basal cell.
Ovipositor sheaths about as long as body.

Description. Female. Body length 3.2-4 mm; forewing
length 2.2-2.6 mm.

Combined length of pedicel and flagellum 1.85 times as
long as width of head. Fu, 1.5-1.6 times as long as broad and
0.8-0.9 times as long as pedicel. Fu, 0.68 times as long as wide,
clava 1.22 times as long as scape. Frons moderately convex.
Head 1.9-2.2 times wider than maximum length in dorsal view,
2.2-2.4 times wider than minimum length in dorsal view and
1.2-1.3 times as broad as high in frontal view. Vertex 0.95 times as
broad as frons in dorsal view; 1.9-2 times as broad as eye in dorsal
view; 2.19-2.28 times as broad as POL. POL 2.92-3.1 times as long
as OOL; OOL 0.8-0.9 times as long as LOD. Fronto-vertex as
long as eye height, malar space 0.4—0.5 times as long as eye height
and 0.7-0.8 times as long as oral fossa. Distance between lower
edge of antennal toruli and ventral margin of clypeus as long as
scape.

Mesosoma 1.3-1.4 times as long as wide; mesoscutum
0.65-0.75 times as long as broad; scutellum slightly longer than
wide; frenum 0.2-0.3 times as long as scutellum; notauli complete,
shallow posteriorly; axillar grooves homogeneous. Median carina
of propodeum absent; lateral carinae straight, curving outwards
posteriorly, forming an inverted V, with acute angle between
them (60-70°); spiracles elongated, 1.14—1.28 times as long as
its distance to posterior margin of dorsellum; spiracular grooves
obviously deep, long and broad.

Legs. Metacoxa 2.3-2.4 times as long as wide; metafemur
2 times as long as broad, with 7-8 teeth, two last teeth enlarged
and partly fused.

Forewing 2.6-2.8 times as long as maximum width. Cubital
fold completely bare along basal cell; costal cell 1.1-1.2 times as
long as width of forewing; basal fold with 4—7 hairs. Marginal
vein 0.4—0.43 times as long as costal cell, 2.74—3.68 times as long
as postmarginal vein, 6.09-6.36 times as long as stigmal vein;
postmarginal vein 1.8—1.9 times as long as stigmal vein.

Ovipositor sheaths as long as body.

Colouration. Head and mesosoma metallic green with diffuse
coppery reflection. Antenna with scape and pedicel yellowish-
brown, funicle yellow, clava brown. Forecoxae and mesocoxae
brown with metallic green reflection; metacoxae metallic green;
foretibiae and mesotibiae yellow; metatibiae brown; all femora
brown with metallic green reflection; all tarsi yellow. Wings
hyaline; submarginal, marginal, postmarginal and stigmal veins
of forewing brown, other veins hyaline. Metasoma metallic green
with light spot dorsally, brown ventrally; ovipositor sheaths brown.

Sculpture. Head squamose. Pronotum and mid lobe of
mesoscutum reticulate, lateral lobes squamose-reticulate.
Scutellum reticulate, axilla squamose, frenum smooth, dorsellum
smooth. Propodeal surface with reticulate to rugulose-reticulate
sculpture. Metasoma alutaceous.

Male unknown.

Comparison. Females of this species are close to
P splendens in having OOL shorter than LOD; head
globose in dorsal view, frons moderately convex and
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reticulate; Fu, 0.8—0.9 times as long as pedicel; propodeum
with carinae forming an inverted V, angle between lateral
carinae acute; cubital fold bare. Differences between these
species are given in the key.

This species is also similar to P. murgabensis
Tyulina, sp. n. by the head being 1.2—1.3 times as broad as high
in frontal view; axilla squamose; axillar grooves homogeneous;
frenum 0.2-0.3 times as long as scutellum; spiracle grooves
long, wide and deep; metafemora with 7-8 teeth, two last
teeth partly fused. However, P. kondarensis Tyulina, sp. n.
differs from P. murgabensis Tyulina, sp. n. by POL
2.92-3.1 times as long as OOL (vs 3.67—4.1 times); frons
moderately convex (vs frons obviously convex); notauli
complete, shallow posteriorly (vs incomplete); mesosoma
1.3-1.4 times as long as wide (vs 1.7-1.9 times); propodeum
with carinae forming an inverted V (vs propodeum with
carinae forming an inverted Y); ovipositor sheaths as long as
body (vs 1.55—1.7 times longer than body).

Biology. Unknown.

Distribution. Russia, Tajikistan.

Etymology. The species is named after the type
locality, Kondara Gorge in Tajikistan.

Podagrion libycum Masi, 1929
(Figs 31-42)

Podagrion libycumm Masi, 1929: 221. Holotype female
(MCSN). The holotype was identified as male by Delvar [2005: 79].

Material. Russia. Voronezh Region: 89, «Xomepck. 3ar., baaaur. 00a.,
stija 6oromoaar» [Khoperskiy Reserve, mantid eggs], 1948 (S.I. Malyshev).
Rostov Region: 19, Pokrovskoe vill, 5.08.2020 (E.V. Tselikh). Krasnodar
Region: 1d, Sochi, Lazarevskoe, 27.05.1974 (V.. Tobias); 19, Sochi,
Lazarevskoe, 22.07.1974 (V.1. Tobias); 99, Sochi, Adler, arboretum, mantid
ootheca on cereal stalk, 9.03.2007 (collection date), 04.2007 (date of insect
emergence) (P.N. Petrov); 19, Sochi, Lazarevskoe, power line, sweeping,
31.07.2020 (O.V. Kosheleva). Dagestan: 149, 97, Magaramkent Distr.,
Samur vill,, mantid ootheca, 26-27.05.2023 (S.A. Basov); 89, 16, same
locality, mantid ootheca, 27.05.2023 (S.A. Basov); 169, 42, same locality,
28.05.2023 (S.A. Basov); 1939, 57, same locality, 28.05-5.07.2023
(S.A. Basov); 909, 207, Dagestan Reserve, “Samur Delta” cordon,
41°52'1"N / 48°33'22"E, Malaise trap, mantid ootheca, 26-29.05.2023
(S.A. Basov); 29, Samur Reserve, 44°51'49"N / 48°33'20"E, Malaise trap,
26.05-25.06.2023 (E.V. Iljina); 899, 10, Dagestan Reserve, “Samur Delta”
cordon, 30.05.2023 (S.A. Basov); 929, 19, Magaramkent Distr., Samur vill.,
mantid ootheca, 1.06.2023 (S.A. Basov).

Turkmenistan. Balkan Region: 1, “Kapa-Kaaa, Typxm., cas BVIP”
[Magtymguly Distr., Kara-Kala (= Magtymguly), Garden of All-Union
Institute of Plant Growing], 11.04.1953 (Gornovskaya); 2d, same locality,
26.05.1953 (Gornovskaya); 19, same locality, 29.05.1953 (D.M. Steinberg);
19, same locality, 06.1953 (G.H. Shaposhnikov); 19, Kopetdag Mts., 3 km
E Ay-dere vill,, 5.05.1986 (E. Budrys). Lebap Region: 19, Kerki, Amu-Darya
River, 17.05.1934 (E.P. Luppova); 239, 31, Halach Distr., Halach, left bank
of the Amu-Darya River, below Kerki, 25-26.05.1934 (E.P. Luppova); 12,
14, Chardjou (= Turkmenabad), mantid eggs, 9.05.1958 (Nadezhdina);
19,18, Chardzhev Distr., 30 km NW Farab (= Farap), tugay vegetation, pier,
14.06.1981 (M.G. Volkovitsh). Mary Region: 19, Yoleten Distr., Krasnoe
Znamya vill,, 50 km S Yoleten, floodplain of the Murgab River, 4.06.1981
(M.G. Volkovitsh).

Tajikistan. Varzob Region: 199, 3, Kondara Gorge, Varzob vill., 1100
m, 24.06.1937, 5.07.1937, 15.06.1938, 22.06.1938, 12.07.1938, 14.07.1938,
15.07.1938, 18.07.1938, 25.07.1938, 26.07.1938, 1.08.1938, 19.08.1938,
6.09.1938, 15.09.1938, 17.09.1938, 22.09.1938 (V.V. Gussakovskij); 6%, 124,
Kondara Gorge, eggs of Hierodula tenuidentata Saussure, 1869, 15-16.06.1939
(V.V. Gussakovskij); 49, Kondara Gorge, 16.06.1939 (V.V. Gussakovskij); 29,
Kondara Gorge, Kondara, 23-24.08.1946 (V.V. Gussakovskij); 19, Kondara
Gorge, Varzob River, 7.09.1946 (V.P. Rudolf). Stalinabad (= Dushanbe): 15,
1-4.06.1932 (N.L Fursov); 2@, 07.1943 (M.N. Nikolskaya). Khatlon Region:
19, old pier close to Jilikul, Vakhsh River, 5.07.1944 (V.V. Gussakovskij).

Diagnosis. Flagellomeres relatively short, combined
length of pedicel and flagellum 1.4-1.5 times as long as

width of head and Fu, 1.25-1.5 times as long as broad.
Head 1.8-2 times as broad as long in dorsal view. Width
of frontovertex equal to eye height. OOL 0.7-1 times as
long as LOD. Notauli complete. Axillar grooves relatively
heterogeneous and crenulate. Frenum alutaceous.
Propodeal lateral carinae forming an inverted Y, median
carina short, lateral carinae straight, basally forming
slightly acute or almost right angle; spiracle elongate,
1.32-2.12 times as long as its distance to posterior margin
of dorsellum. Cubital fold of forewing with 2—8 setae along
basal cell. Ovipositor sheaths 1.1-1.2 times as long as body.

Description. Female. Body length 3.3-3.8 mm; forewing
length 2.6-2.8 mm.

Combined length of pedicel and flagellum 1.4-1.5 times as
long as width of head. Fu, 1.25-1.5 times as long as broad and
0.8—1 times as long as pedicel. Fu, 0.6—0.8 times as long as wide,
clava 1.2-1.3 times as long as scape. Head 1.8-2 times wider
than maximum length in dorsal view, 2.36-2.55 times wider than
minimum length in dorsal view and 1.1-1.3 times as broad
as high in frontal view. Vertex 0.9-0.98 times as broad as frons
in dorsal view; 2.45-2.95 times as broad as eye in dorsal view;
2.33-2.6 times as broad as POL. POL 2.44-3 times as long
as OOL; OOL 0.7-1 times as long as LOD. Length of frontovertex
equal to eye height, malar space 0.4—0.6 times as long as eye height
and 0.5-0.8 times longer than oral fossa. Distance between lower
edge of antennal toruli and ventral margin of clypeus 1-1.3 times
as long as scape. Frons obviously convex.

Mesosoma 1.7-1.9 times as long as wide; mesoscutum
respectively 0.5-0.65 times as long as wide; scutellum as long as
broad or slightly longer; frenum 0.2—0.3 times as long as scutellum;
notauli complete; axillar grooves relatively heterogeneous. Median
carina of propodeum short; lateral carinae straight, forming an
inverted Y, with somewhat acute or almost right angle between
them; spiracle elongate, 1.32—2.12 times longer than its distance
to posterior margin of dorsellum; spiracular grooves shallow, long,
generally broad, sometimes narrow posteriorly.

Legs. Metacoxa 2-2.1 times as long as wide. Metafemur
1.9-2.2 times as long as broad, with 68 teeth, penultimate tooth
partly fused with terminal one, last tooth broadened.

Forewing 2.75-2.9 times as long as maximum width. Cubital
fold with 2—8 setae along basal cell; length of costal cell equal
to width of forewing; basal fold has 7-11 setae. Marginal vein
0.5-0.6 times as long as costal cell or slightly longer, 3.24—4.31 times
as long as postmarginal vein, 7-8.9 times as long as stigmal vein;
postmarginal vein 1.8-2.3 times as long as stigmal vein.

Ovipositor sheaths 1.1-1.2 times longer than body.

Colouration. Head and mesosoma metallic green with
diffuse coppery reflection. Antenna with scape, pedicel and funicle
yellowish-brown, clava dark brown. Forecoxae and mesocoxae dark
brown with metallic green reflection; metacoxae metallic green;
all femora yellowish-brown; foretibiae and mesotibiae yellow;
metatibiae brown; all tarsi yellow. Wings hyaline; submarginal,
marginal, postmarginal and stigmal veins of forewing brown,
other veins hyaline. Metasoma metallic green with diffuse bluish-
coppery reflection dorsally, brown ventrally; ovipositor sheaths
brown.

Sculpture. Head squamose-reticulate. Pronotum and mid
lobe of mesoscutum reticulate, lateral lobes squamose-reticulate,
reticulate near notauli. Scutellum reticulate apically, axilla, frenum
and dorsellum alutaceous, frenum almost smooth. Mid part of
propodeum delicately reticulate, with strong and long rugulae
from lateral carinae, lateral parts reticulate to rugulose-reticulate.
Metasoma alutaceous.

Male. Body length 2.8-3.8 mm; forewing length 2.35-2.8 mm.
Antennae with Fu, 1.2-1.3 times as long as broad; clava as long
as scape or slightly shorter. Mesosoma 1.9-2.04 times as long as
broad. Spiracles elongated, 2—5 times longer than its distance to
posterior margin of dorsellum; spiracular grooves long and broad,
especially deep near spiracles. Marginal vein 5.78-7.92 times
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Figs 19-30. Podagrion kondarensis Tyulina, sp. n., female, holotype.

19 - head and thorax, dorsal view; 20, 23 — habitus, lateral view; 21-22 — head: 21 — dorsal view (arrow shows frons), 22 — frontal view; 24 — axilla,
dorso-lateral view (arrow shows axillar groove); 25 — wings; 26 — antenna; 27 — forewing, basal part; 28 — mesoscutum, dorsal view (arrow shows notaulus);
29 — scutellum, dorsal view; 30 — propodeum, dorsal view (arrow shows junction of lateral carinae of propodeum).

Puc. 19-30. Podagrion kondarensis Tyulina, sp. n., caMka, TOAOTHIL

19 — roaoBa u rpyab, A0pcaabHo; 20, 23 — rabuTyc, AaTepasbHo; 21-22 — roaoBa: 21 — AOPCAABHO (CTPEAKOIT ITOKa3aH A00), 22 — GPOHTAABHO; 24 — aK-
CHMAAQ, AOPCO-AQTEPAABHO (CTPEAKOIT [OKa3aHa aKCUAASIPHAst 60p03Aa); 25 — KpbIAbsT; 26 — yCuK; 27 — IepeaHee KPBIAO, 6a3aAbHasI YacTh; 28 — CpeAHECIINH-
Ka, AOPCAABHO (CTPEAKOIT TOKa3aHa apancuAaAbHas 60po3aa); 29 — MUTOK, AOPCaAbHO; 30 — IIPOMEXYTOUHBI CEIMEHT, AOPCAABHO (CTPEAKOIT ITOKa3aHa
TOYKA COAMHEHMS AAT€PAABHBIX KIAEI IPOMEXXYTOUHOTO CETMEHTA).
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Figs 31-42. Podagrion libycum, female.

31-32, 35 — habitus: 31 — dorsal view, 32, 35 — lateral view; 33—34 — head: 33 — frontal view, 34 — dorsal view (arrow shows frons); 36 — antenna; 37 —
forewing, basal part; 38 — forewing; 39 — propodeum, dorsal view (arrow shows median carina of propodeum); 40 — mesoscutum, dorsal view (arrow shows
notaulus); 41 — scutellum, dorsal view; 42 — axilla, dorso-lateral view (arrow shows axillar groove).

Puc. 31-42. Podagrion libycum, camxa.

31-32, 35 — raburyc: 31 — AoopcaabHo, 32, 35 — AaTepaabHO; 33—34 — roaoBa: 33 — GPOHTAABHO, 34 — AOPCAABHO (CTPEAKOIL ITOKa3aH A06); 36 — YCUK;
37 — nmepeaHee KpbIAo, 6azaAbHas 4acThb; 38 — mepeaHee KPbIAo; 39 — MPOMEXYTOUHbIN CEIMEHT, AOPCAABHO (CTPEAKOIT II0Ka3aH MEAMAABHBII KUAb [PO-
MEXYTOUHOro cermeHTa); 40 — CpeAHeCIMHKA, AOPCAAbHO (CTPEAKOII [OKa3aHa MaparncuAaAbHas 60posaa); 41 — WUTOK, AOPCAABHO; 42 — aKCUAAQ, AOPCO-
AaTepaAbHO (CTPEAKOV II0Ka3aHa aKCUAAAPHAs 60P03AQ).
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Figs 43—51. Podagrion minus, female.

43, 50-51 — habitus: 43, 51 — lateral view, 50 — dorsal view; 44 — scutellum, dorsal view; 45 — hind tibia (arrow shows spine of apex of hind tibia); 46 —
propodeum, dorsal view (arrow shows median carina of propodeum); 47 — mesoscutum, dorsal view (arrow shows notaulus); 48 — head, dorsal view (arrow
shows frons); 49 — wings.

Puc. 43-51. Podagrion minus, camMka.

43, 50-51 — raburyc: 43, 51 — AaTepaabHO, 50 — AOPCAABHO; 44 — IUTOK, AOPCAABHO; 45 — 3aAHSISI TOAEHD (CTPEAKOV MOKa3aH LUINIT BEPLIVHBI 3aAHeN
roaeHn); 46 — IPOMEKYTOUHbI CETMEHT, AOPCAABHO (CTPEAKOI [IOKa3aH MEAVAABHBIN KMAb IIPOMEXYTOYHOIO CEIMEHTA); 47 — CPEAHECIIMHKA, AOPCAABHO
(cTpeAKoli MOKa3aHa maparncuaaAbHas 60posaa); 48 — roAoBa, AOPCaAbHO (CTPEAKON MOKa3aH A06); 49 — KPBIABSI.
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Figs 52-62. Podagrion murgabensis Tyulina, sp. n., females.
52-53, 56, 58, 60—62 — holotype; 54-55, 57, 59 — paratylpe. 52 — forewing, basal part; 53—54, 56 — habitus: 53, 56 — lateral view, 54 — dorsal

view; 55 — antenna; 57,59 — head: 57 — frontal view, 59 — dorsal view (arrow shows frons); 58 — forewing; 60 — mesoscutum, dorsal view (arrow shows
notaulus); 61 — scutellum, dorsal view; 62 — propodeum, dorsal view (arrow shows median carina of propodeum).

Puc. 52-62. Podagrion murgabensis Tyulina, sp. n., caMKu.

52-53, 56, 58, 60—62 — roaotumn; 54-55, 57, 59 — maparum. 52 — mepepHee KPbIAO, OasaAbHas 4acTh; 53—54, 56 — raburyc: 53, 56 — AaTepaAbHO,
54 — AOpcaAbHO; 55 — ycuk; 57, 59 — roaosa: 57 — ppOHTAABHO, 59 — AOPCAaABHO (CTPEAKOIT IOKasaH A06); 58 — mepepHee Kpblao; 60 — CpeAHECIIMHKa,
AOPCaAbHO, (CTPEeAKOII NOKasaHa IapancupaAbHas 00posaa); 61 — IMTOK, AOPCAABHO; 62 — MPOMEXYTOUYHBII CETMEHT, AOPCAABHO (CTPEAKON MOKa3aH
MEAV[aAbeH;l KHUAD IIPOMEXYTOYHOTO CeI‘MEHTa).



Review of the tribe Podagrionini 279

as long as stigmal vein; postmarginal vein 1.7-1.95 times as long as
stigmal vein. Metacoxa 1.7-1.9 times as long as wide; metafemora
has 4-6 teeth, penultimate one separated from last widened tooth.
Metasoma light brown, apex darker. Lateral propodeal parts
reticulate. Otherwise similar to female.

Comparison. Females of this species are similar
to P gibbum due to head being 1.8-2 times as broad as
long in dorsal view; notauli complete; axillar grooves
heterogeneous; propodeal median carina short; spiracular
grooves shallow; ovipositor sheaths slightly longer than
body. However, P libycum differs from P. gibbum by the
frons obviously convex (vs frons not convex); vertex
dorsally 2.33-2.6 times as broad as POL (vs 2.15-2.3 times
as broad as POL); OOL 0.7-1 times as long as LOD
(vs OOL 1.2-1.4 times as long as LOD); axillae alutaceous
(vs squamose); frenum alutaceous, separated from
sculpture of lateral parts of scutellum (vs frenum smooth,
fused with sculpture of lateral parts of scutellum); mid part
of propodeum delicately reticulate, with strong and long
rugulae from lateral branches (vs reticulate or rugulose-
reticulate).

This species is also similar to P pachymerum in
having the vertex 0.9-0.98 times as broad as frons dorsally;
2.33-2.6 times as broad as POL in dorsal view; OOL shorter
than LOD; notauli complete; propodeum with carinae
forming an inverted Y, propodeal lateral carinae straight,
with acute angle between them. However, P. libycum differs
from P. pachymerum by the head being 2.36—2.55 times wider
than minimum length in dorsal view (vs 2.13-2.33 times);
frons obviously convex (vs frons moderately convex);
combined length of pedicel and flagellum 1.4-1.5 times
as long as head width (vs 1.55-1.65 times as long as
head width); Fu, 1.25-1.5 times longer than wide
(vs 1.6-1.95 times); axillae alutaceous (vs squamose);
axillar grooves heterogeneous (vs homogeneous axillar
grooves); frenum separated from sculpture of lateral parts
of scutellum (vs frenum fused with sculpture of lateral
parts of scutellum); mid part of propodeum delicately
reticulate, with strong and long rugulae from lateral carinae
(vs rugulose-reticulate); spiracle 1.4—1.7 times longer than
distance to posterior margin of dorsellum (vs spiracle
as long as distance to posterior margin of dorsellum);
spiracular grooves shallow (vs deep); cubital fold with
2-8 setae (vs 11-20 setae); ovipositor sheaths 1.1-1.2 times
as long as body (vs 1.27-1.4 times longer than body).

Biology. Parasitoid of mantids, Hierodula
tenuidentata Saussure, 1869 and H. transcaucasica
Brunner von Wattenwyl, 1878.

Distribution.  Libya,
Tajikistan®.

Russia®*,  Turkmenistan?®,

Podagrion minus Strand, 1911
(Figs 43-51)

Podagrion minus Strand, 1911: 158—159. Holotype (MNLI).

Material. Crimean Peninsula: 19, Yalta Distr., Alupka, South Coast of
Crimea, 14.07.1899 (N.Ya. Kuznetsov); 39, Feodosia Distr., Karadag Reserve,
Malaise trap, 20-31.05.2019, 14-21.06.2019, 4-11.09.2019 (K.I. Shorenko).

Armenia. 159, 24, Aragatsotn Region, AR22-06, 2.9 km
SE Byurakan vill, 40°18'28.4"N / 44°17'14.5"E, 1102 m, 3.08.2022
(M.Yu. Dolgovskaya).

Kazakhstan. 27, Almaty Region, Rivetina syriaca (Saussure, 1869),
10.07.1953 (P.I. Marikovsky).

Biology. Parasitoid of mantids, Sphodromantis viridis
Forskal, 1775, Rivetina syriaca. Presumably develops in
oothecae of mantids of the subfamily Amelinae.

Distribution. Morocco, Spain, Italy,
Peninsula®*, Armenia*, Kazakhstan*.

Crimean

Podagrion murgabensis Tyulina, sp. n.
(Figs 52-62)

Material. Holotype, @ (ZISP): Turkmenistan, Mary Region, Merv
oasis, “Mypr. Toc. Vm., VIL.1912, K. AemokuaoB” [the Sovereign’s Estate on
Murghab, 07.1912, K. Demokidov]. Paratypes: 59, 14 (ZISP), same data as
for holotype; 19 (ZISP), Turkmenistan, Lebap Region, Chardzhev Distr.,
Farab (= Farap), 12.05.1929 (Shestakova); 19 (ZISP), Turkmenistan, Yarty-
kala vill. on the Chandyr River, Kopetdag Mts., 19.08.1934 (V.V. Popov); 29,
2 (ZISP), Tajikistan, Vahdat Distr., Romit Gorge, Ramit Reserve (= Romit
Reserve), southern slopes of the Hissar Mts., 70 km from Dushanbe, ootheca
of Iris sp., 17.11.1960 (I. Malyavin).

Diagnosis. Flagellomeres short, with combined
length of pedicel and flagellum 1.45 times as long as width
of head and Fu, 1.3-1.5 times as long as broad. Head
not especially transverse, 1.7-2 times as broad as long
in dorsal view. Frontovertex 0.7-0.8 times shorter than
eye height. OOL as long as LOD. Notauli incomplete.
Axillar grooves homogeneous. Axillae alutaceous. Frenum
smooth or alutaceous. Propodeal lateral carinae forming
an inverted Y, with a median carina short; lateral carinae
mostly straight, enclosing an acute angle, slightly curving
outwards posteriorly. Forewing with cubital fold bearing
only a few setae (0-6) along basal cell. Ovipositor sheaths
1-1.65 times longer than body.

Description. Female. Body length 2.6-3.7 mm; forewing
length 1.95-2.6 mm.

Combined length of pedicel and flagellum 1.45 times as long
as width of head. Fu, 1.3-1.5 times as long as broad and 0.8—1 times
as long as pedicel. Fu, 0.76 times as long as wide, clava as long as
scape. Head 1.7-2 times wider than maximum length in dorsal
view, 2.3-2.62 times wider than minimum length in dorsal view
and 1.2—1.3 times as broad as high in frontal view. Vertex dorsally
0.89-0.95 times as broad as frons; 2—2.37 times as broad as eye in
dorsal view; 2.05-2.18 times as broad as POL. POL 3.67—4.1 times
as long as OOL; OOL 0.94-1 times as long as LOD. Frontovertex
0.7-0.8 times as long as eye height, malar space 0.4-0.6 times as
long as eyes. Distance between lower edge of antennal toruli and
ventral margin of clypeus as long as scape or slightly longer. Head
ellipsoid in dorsal view, frons obviously convex.

Mesosoma 1.7-1.9 times as long as wide; mesoscutum
0.5-0.6 times as long as wide; scutellum as long as broad; frenum
0.2-0.3 times as long as scutellum; notauli incomplete; axillar
grooves homogeneous. Median carina of propodeum short; lateral
carinae straight, forming an inverted Y, with acute angle between
them; spiracle 0.94—1.38 times longer than its distance to posterior
margin of dorsellum; spiracular grooves obviously deep, long and
broad.

Legs. Metacoxa 2.3-2.5 times as long as wide. Metafemur
2-2.15 times as long as broad or slightly longer, with 7-8 teeth,
penultimate one partly fused with last tooth.

Forewing 2.7-2.9 times as long as maximum width. Cubital
fold with 0-4, rarely 6 setae along basal cell; costal cell slightly
longer than forewing width; basal fold with 6-9 hairs. Marginal
vein 0.4-0.5 times as long as costal cell, 3.05-4.05 times as long
as postmarginal vein, 6.2-7.15 times as long as stigmal vein;
postmarginal vein 1.6—1.8 times longer than stigmal vein.

Ovipositor sheaths 1-1.65 times as long as body.

Colouration. Head metallic green with diffuse coppery
reflection. Mesosoma metallic green with diffuse bluish reflection.
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Antennae with scape, pedicel and funicle yellowish-brown, clava
brown. Forecoxae and mesocoxae brown with metallic green
reflection; metacoxae metallic green; all femora yellowish-brown;
all tibiae and all tarsi yellow. Wings hyaline; submarginal, marginal,
postmarginal and stigmal veins of forewing brown, other veins
hyaline. Metasoma metallic green with light spot dorsally, brown
ventrally; ovipositor sheaths brown.

Sculpture. Head squamose-reticulate. Pronotum and mid
lobe of mesoscutum reticulate, lateral lobes squamose-reticulate.
Scutellum reticulate, axilla alutaceous, frenum smooth or
alutaceous, dorsellum smooth. Propodeal surface reticulate to
rugulose-reticulate. Metasoma alutaceous.

Male. Body length 2.05 mm; forewing length 1.8 mm. Gena
and vertex slightly bluish laterally. Propodeal lateral carinae
straight, median carina short. Forewing 2.25 times as long as broad;
cubital fold with 4-5 setae along basal cell; costal cell 0.86 times
forewing width; marginal vein 5.9 times as long as stigmal vein.
Metacoxa 1.73 times as long as wide; metafemora with 6 teeth,
penultimate tooth partly fused with terminal one. Metafemora
light brown. Frons finely reticulate; notauli incomplete, sometimes
visible in sculptured part of mesoscutum; frenum delicately
reticulate; propodeum reticulate, with weak and short rugulae
from lateral carinae and adpetiole. Otherwise similar to female.

Comparison. Females of this species are related to
P minus in having the vertex 0.89-0.95 times as broad as
frons in dorsal view; head ellipsoid in dorsal view; notauli
incomplete; axillar grooves homogeneous; propodeum
with carinae forming an inverted Y with short median
carina; propodeal median carina short, lateral propodeal
carinae straight or slightly curving outwards posteriorly.
Differences between these species are given in the key.

This species is also similar to P kondarensis
Tyulina, sp. n. by head being 1.2-1.3 times as broad as
high in frontal view; axilla squamose; axillar grooves
homogeneous; frenum 0.2-0.3 times as long as scutellum;
spiracle grooves long, wide and deep; metafemora
with 7-8 teeth, two distal teeth partly fused. However,
P murgabensis Tyulina, sp. n. differs from P. kondarensis
Tyulina, sp. n. by the POL 3.67-4.1 times as long as OOL
(vs 2.92-3.1 times); frons obviously convex (vs frons of
moderately convex); notauli incomplete (vs complete,
shallow posteriorly); mesosoma 1.7-1.9 times as long as
wide (vs 1.3—1.4 times); propodeum with carinae forming
an inverted Y (vs propodeum with carinae forming an
inverted V).

Biology. Unknown.

Distribution. Turkmenistan, Tajikistan.

Etymology. The species is named after the type
locality, the sovereig’s estate on the Murghab River in the
Merv oasis in Turkmenistan.

Podagrion pachymerum (Walker, 1833)
(Figs 62-73)

Priomerus pachymerus Walker, 1833: 118. Lectotype, female
(BMNH), designated by Eady [1959: 270].

Palmon religiosus Westwood, 1847: 259 (no country quoted
in original description). Apparently synonymized by Mayr [1874:
63]).

Palmon pachymerus rufiventris Giraud, 1863: 1311. Lectotype
female (MNHN). Lectotype designation and synonymy by Delvare
[2005: 80].

Cleptimorpha binotata Walker, 1872: 85. Neotype female
(BMNH). Neotype designation and synonymy by Delvare [2005:
80].

Podagrion bellator Nikol'skaya, 1952: Delvare, 2005: 80
(misidentification).

Material. Russia. Krasnodar Region: 3, Chernomorsk Distr.,
Novorossiysk, eggs of Mantis religiosa, 26.04.1928 (PN. Nowicki);
19, Novorossiysk, eggs of Mantis religiosa, 26.04.1928 (Mashkova); 109,
23, Sochi, Lazarevskoe, 10-11.05.1971, 17.05.1974, 23.05.1974, 27.05.1974,
10.06.1974,17.05.1977,5-6.05.1979,18-19.06.1979, 22.06.1979 (V.. Tobias);
29, same locality, 12.05.1983 (V.I. Tobias); 3%, Golovinskiy Hunting Reserve,
3.05.1988, 5.05.1988, 11.05.1988 (V.L. Tobias); 19, Aderbievka vill,, hills with
forb meadows, 26.07.2020 (O.V. Kosheleva); 19, same locality, 26.07.2020
(E.V. Tselikh). Dagestan: 1%, Samur Reserve, 44°51'49"N / 48°33'20"E, Malaise
trap, 1-26.05.2023 (E.V. Iljina); 1, Samur Reserve, 44°51'49"N / 48°33'20"E,
Malaise trap, 26.05-25.06.2023 (E.V. Iljina). Orenburg Region: 152, 2J,
Orsk, mantid eggs, 06.1936 (L.A. Chetyrkina). Primorskiy Region: 139,
23, Khasan Distr., Khasan Lake, mantid ootheca, 5.08.1962 (O.V. Kovalev);
29, Shkotov Distr., Anisimovka vill,, 7.06.1993 (S.A. Belokobylskij); 19,
Khanka Distr, Novokachalinsk vill, 22.07.1995 (S.A. Belokobylskij);
19, Khanka Distr, Khanka Lake, 25.07.1995 (S.A. Belokobylskij); 2%,
Spassk Distr., 11.08.1995 (S.A. Belokobylskij). Crimean Peninsula: 19,
Kerch Distr., Kazantip Cape, 4.06.1927 (E.A. Kuznetsova, V.A. Kuznetsov);
19, Bakhchisaray Distr., Tabachnoe vill., 29.08.1989 (V.A. Trjapitzin); 29,
Feodosia Distr, Karadag Mts., 4.06.1990, 9.06.1990 (D.R. Kasparyan);
1d, Simferopol Distr., Perevalnoe vill., 44°51'37"N / 34°19'57.2"E, forest,
meadow, 20-22.07.2020 (E.V. Tselikh); 79, Simferopol Distr., Kizil-
Koba Caves, Perevalnoe vill., 22.07.2020 (E.V. Tselikh); 29, Simferopol Distr.,
Perevalnoe vill., plateau, 22.07.2020 (O.V. Kosheleva).

Abkhazia. 49, 74, Sukhum, mantid eggs,
(M.N. Nikolskaya); 19, same locality, 1933 (R. Wasser).

Kazakhstan. 1, Jambyl Region, Aksu-Zhabagly Reserve, 3 km S
of Novonikolaevka vill. (= Zhabagly), steppe slopes, ravine with shrubs,
29.06.1979 (D.R. Kasparyan).

Tajikistan. Varzob Region: 19, Kondara Gorge, Varzob River valley,
8.09.1946 (V.V. Gussakovskij). Stalinabad (= Dushanbe): 12, foothill,
19.07.1934 (V.V. Gussakovskij). Khatlon Region: 499, 77, Parkhar Distr.,
Parkhar vill., 3.05.1956 (1. Linyat).

Distribution. Algeria, Madeira, Spain, France,
Germany, Czech Republic, Austria, Italy, Slovenia, Croatia,
Poland, Slovakia, Hungary, Ukraine, Moldova, Romania,
Bulgaria, Russia, Abkhazia* Syria, Iran, Kazakhstan,
Tajikistan®, India.

Biology. Parasitoid of mantids, almost exclusively of
Mantis religiosa and Iris oratoria.

15-25.04.1932

Podagrion splendens Spinola, 1811
(Figs 74-83)

Podagrion splendens Spinola, 1811: 147. Neotype female
(BMNH) designated by Delvare [2005: 85].

Podagrion splendidum Spinola, 1811: Walker, 1871: 19
(unjustified emendation).

Material. Russia. 59, Kalmykia, 20 km SE Tsagan-Aman vill,
21.05.1986 (D.R. Kasparyan). Crimean Peninsula: 19, Feodosia Distr.,
Karadag Mts., 4.06.1990 (D.R. Kasparyan); 19, Feodosia Distr., Karadag Mts.,
Kurortny vill,, sweeping, 17.07.2020 (O.V. Kosheleva).

Kazakhstan. 39, Jambyl Region, Ryskulov Distr, Akyr-tobe vill,
Muyun-kum Desert, 26.07.1931 (P.A. Veltishchev).

Turkmenistan. Akhal Region: 19, Archabil Distr, Firyuza vill,
16.08.1969 (V.A. Trjapitzin). Transcaspian Region (= Mary Region): 69,
6, Bayram-Ali, eggs of Mantis sp., 30.04.1907 (K.E. Demokidov); 269, 47,
Bayram-Ali, mantid ootheca on pomegranate, 9.04.1974 (M.L Ishankuliev).
Lebap Region: 19, 1, Halach Distr., Halach, left bank of the Amu-Darya
River, below Kerki, 25-26.05.1934 (E.P. Luppova).

Tajikistan. Varzob Region: 19, Kondara Gorge, Varzob vill.,, 1100 m,
9.07.1937 (V.V. Gussakovskij); 29, southern slopes of the Hissar Mts.,
Khoja-obi-garm vill,, 4.08.1944 (M.N. Nikolskaya); 29, Kondara Gorge,
1-2.08.1946 (V.V. Gussakovskij). Khatlon Region: 49, Parkhar Distr,
Parkhar vill., 3.05.1956 (I. Linyat).

Mongolia. Khovd Region: 19, Altan-Khuhei Mts., 60 km N Myangad,
4.08.1970 (.M. Kerzhner).

Biology. Parasitoid of mantids, mostly of Empusa
pennata (Empusidae) and Mantis religiosa, much less
frequently of Iris oratoria (Mantidae) and Empusa
fasciata Brullé, 1832 (Empusidae).
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Figs 63—73. Podagrion pachymerum, female.

63, 71, 73 — habitus: 63 — dorsal view, 71, 73 — lateral view; 64 — scutellum, dorsal view; 65 — mesoscutum, dorsal view (arrow shows notaulus); 66 —
axilla, dorso-lateral view (arrow shows axillar groove); 67 — propodeum, dorsal view (arrow shows median carina of propodeum); 68 — wings; 69 — head,
dorsal view (arrow shows frons); 70 — forewing, basal part; 72 — antenna.

Puc. 63-73. Podagrion pachymerum, cavmka.

63,71, 73 — raburyc: 63 — A0pcaabHoO, 71, 73 — AaTepaAbHO; 64 — LINTOK, AOPCAABHO; 65 — CPEAHECIIVIHKA, AOPCAABHO (CTPEAKONI II0Ka3aHa Maparncu-
AaabHast 60po3Aa); 66 — aKCUAAA, AOPCO-AATEPAABHO (CTPEAKOII TOKa3aHa AKCUAAsIPHasl 60P0O3AQ); 67 — IIPOMEXYTOUHBI CETMEHT, AOPCAABHO (CTPEAKON
[TOKAa3aH MEAVAABHbII KAD IPOMEXYTOYHOTO CEMEHTA); 68 — KPBIAbSI; 69 — TOAOBA, AOPCAABHO (CTPEAKON TOKasaH A00); 70 — repeaHee KpbIAO, 6asaAbHast
YacTh; 72 — YCUK.
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Figs 74—83. Podagrion splendens, female.

74-75, 78 — habitus: 74 — dorsal view, 75, 78 — lateral view; 76 — forewing, basal part; 77 — axilla, dorso-lateral view (arrow shows axillar groove); 79 —
forewing; 80 — scutellum, dorsal view; 81 — head, dorsal view (arrow shows frons); 82 — mesoscutum, dorsal view (arrow shows notaulus); 83 — propodeum,
dorsal view (arrow shows median carina of propodeum).

Puc. 74-83. Podagrion splendens, camka.

74~75,78 — rabuTyc: 74 — AOPCAABHO, 75, 78 — AaTepaAbHBIIl BUA; 76 — IlepeAHee KPBIAO, 0a3aAbHAs! YaCTh; 77 — AKCUAAA, AOPCO-AATEPAABHO (CTPEAKO IOKasa-
Ha aKCUAASIpHasi 60po3Aa); 79 — repeaHee KpbIao; 80 — LLIMTOK, AOPCAABHO; 81 — TOAOBA, AOPCAABHO (CTPEAKON IIOKa3aH A06); 82 — CPEAHECTIVIHKA, AOPCAABHO (CTpeA-
KOV ITOKa3aHa MaparncupaAbHas 60po3aa); 83 — IPOMEKYTOUHBII CErMEHT, AOPCAABHO (CTPEAKOIT IOKA3aH MEAMAABHBIN KUAb IPOMEXYTOYHOTO CErMEHTa).
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Distribution. Morocco, Spain, France, Italy, Czech
Republic, Slovakia, Croatia, Hungary, Bosnia and
Hercegovina, Bulgaria, Greece, Turkey, Russia, Georgia,
Azerbaijan, Kazakhstan*, Turkmenistan®, Tajikistan®,
Mongolia*.

Key to females of the tribe Podagrionini
of the fauna of Russia and adjacent countries

1. Propodeum without carinae (Fig. 1). Apex of metatibia
extending as a long, curved spine 2.7 times as long as
breadth of tibia at tarsal insertion (Fig. 2) ....cccccceuueeeee.
............................................................ Iridophagoides spp.

— Propodeum with carinae (Figs 18, 30, 39, 46, 62, 67, 83).
Apex of metatibia extending as a short, triangle spine
at most about 1.5 times as long as breadth of tibia at
tarsal insertion (Fig. 45) ....ccoceeuevrereuuennee Podagrion spp.

2. Notauli complete and well visible throughout (Figs 11,
W) W 3

— Notauli incomplete (Figs 47, 60, 82) or shallow posteriorly
G W 5

3. Mid part of propodeum delicately reticulate, with strong
and long rugulae from oblique carinae (Fig. 39). Frons
obviously convex (Fig. 34) ....cccceevevevercrecnnnee P libycum

— Mid part of propodeum reticulate to rugulose-reticulate
(Figs 18, 67). Frons moderately convex or not convex
(FIGS 13, 69) vrvoeereeerseeeesceee e 4

4. Flagellomeres relatively long; pedicel plus flagellum
1.55-1.65 times as long as width of head;
Fu, 1.6-1.95 times as long as wide (Fig. 72).
OOL 0.85-1 times as long as LOD (Fig. 69). Axillar
grooves homogeneous (Fig. 66). Spiracular grooves
deep (Fig. 67). Cubital fold of fore wing with
11-20 setae along basal cell; basal fold with 9-14 setae

(052070 ) RO P. pachymerum
— Flagellomeres ~ shorter; pedicel plus flagellum
1.25-14 times as long as width of head;

Fu, 1.3-1.5 times as long as wide (Fig. 16). OOL 1.2-1.4
times as long as LOD (Fig. 13). Axillar grooves
heterogeneous (Fig. 10). Spiracular grooves shallow
(Fig. 18). Cubital fold with 5-10 setae along basal cell;
basal fold with 5-9 setae (Fig. 12) ...........cc..... P. gibbum
5.Propodeum with carinae forming an inverted V
G R N 6
—Propodeum with carinae forming an inverted Y
(FIGS 46, 62) eceeevrrnieicrereierieveiserierseeseriesisesesassasesesasses 7
6. Ovipositor sheaths 0.97-1.07 times as long as body
(Fig. 23). Axillar grooves homogeneous (Fig. 24).
Frenum smooth (Fig. 29). Vertex dorsally 1.9-2 times
as broad as eye in dorsal view (Fig. 21). Spiracular
grooves deep (Fig. 30). Basal fold of forewing with
4-7 setae (Fig. 27) ............ P. kondarensis Tyulina, sp. n.
— Ovipositor sheaths 1.25-1.4 times longer than body
(Fig. 78). Axillar grooves heterogeneous (Fig. 77).
Frenum delicately reticulate (Fig. 80). Vertex dorsally
2.13-2.83 times as broad as eye in dorsal view (Fig. 81).
Spiracular grooves shallow (Fig. 83). Basal fold with
9-13 setae (Fig. 76) ..ccceuevverevmrrerereverrercreninnes P, splendens
7. Ovipositor sheaths 1-1.65 times as long as body (Fig. 53).
Frons obviously convex; vertex 2—2.37 times as broad
as width of eye in dorsal view; POL 3.67-4.1 times

as long as OOL; OOL 0.94-1 times as long as LOD
(Fig. 59). Frenum smooth to alutaceous (Fig. 61).
Spiracular grooves deep (Fig. 62) .....ccocvevrevereverrereenecee
P. murgabensis Tyulina, sp. n.
— Ovipositorsheaths 1.1-1.26 timesaslongasbody (Fig. 43).
Frons moderately convex; vertex 2.55-2.9 times as
broad as eye in dorsal view; POL 2.3-2.67 times as long
as OOL; OOL 1.2-1.3 times as long as LOD (Fig. 48).
Frenum delicately reticulate (Fig. 44). Spiracular
grooves shallow (Fig. 46) .......cccceuvvveverencucunne P minus

Discussion

Distribution of Podagrionini and their hosts
(praying mantids) in Russia and adjacent countries.
Distribution of the praying mantids in Northern Eurasia
shows that they are present only in the southernmost
regions of Russia, i.e. Astrakhan, Volgograd, Krasnodar,
Primorskiy Regions, Republic of Dagestan and neighboring
countries [Jacobson, Bianchi, 1905; Mistshenko, 1949,
1951, 1956, 1967; Lindt, 1953, 1968, 1985; Pravdin, 1969;
Storozhenko, 1987; Chogsomzhav, 1989; Battiston, Massa,
2008; Stolyarov, 2009; Chelpakova et al., 2011; Shcherbakov
et al, 2013; Kazenas, 2014; Shcherbakov, Savitsky, 2015;
Akhmedov, Kholmatov, 2019; Shcherbakov, Battiston,
2020a, b; Shcherbakov, Govorov, 2021]. Diversity of
mantids is also higher in these regions, and distribution of
Podagrionini perfectly matches that of their mantid hosts.

Bionomic characteristics of mantids and their
parasitoids. Although a mantid egg case is a valuable
source of nutrients, which may contain a few dozen to
several hundred host eggs, it is inaccessible to parasitoids
during certain times of the year. Thus, life cycles of these
parasitoids and their hosts must be synchronized. However,
in the Western Palaearctic, females of most mantid species,
e.g. Mantis religiosa, lay eggs at the end of summer to the
beginning of autumn. This could mean that these oothecae
can be attacked by parasitoids until the end of next spring,
when first-instar larvae of the hosts emerge. Nevertheless,
adult Podagrionini appear far in advance of the new
generation of adult mantids, at least in Western Europe
(Gerard Delvare, personal observation), and this, in turn,
effectively means that these parasitoids have to survive
during the summer. For example, Podagrion pachymerum
is a single member of its genus specialized on M. religiosa
in Western and Central Europe (e.g. including Poland
[Delvare, 2005]) and Primorskiy Region of Russia. This
parasitoid is apparently univoltine, but it probably attacks
host oothecae in April to the beginning of May and thus
develops another generation during the spring according to
Chopard [1922]. This author observed ovipositing females,
who seemingly attacked the same egg case from which they
had previously emerged. However, this appeared to be an
apparent artifact, since careful laboratory experiments
demonstrated that emerging females quickly left their
egg cases after copulation (Gerard Delvare, personal
observation). Moreover, reports of P. pachymerum females
associated with egg cases of M. religiosa in the spring
obviously involved already oviposited parasitoids, which
then guarded the oothecae to prevent oviposition by
other females. In fact, laboratory observations confirmed
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that females can compete and even fight between each
other, if confined with a single fresh ootheca of the host.
After oviposition, every female remained on the egg case,
guarding it for several days or even weeks from other
parasitoids (Gerard Delvare, personal observation). In
southern Europe, adults of P pachymerum mostly appear
in June, soon after emergence of the host larvae, and the
parasitoids therefore must wait for the next generation of
M. religiosa. Laboratory observations showed that female
longevity was essential for the survival of the species, since
most females remained alive at least for a month after
emergence, and a few parasitoids survived up to 110 days
(Gerard Delvare, personal observation). Similar results
were obtained by Iwasaki [2000], who studied Podagrion
nipponicum.

Empusidae, i.e. Empusa spp. and Blepharopsis
mendica, demonstrate an alternative type of the life
cycle. Specifically, females of these species appear in the
end of spring and lay their eggs in summer, and these
eggs are therefore available for parasitization during
summertime. In Western Europe, this can be observed in
Podagrion bouceki [Delvare, 2005] and to a lesser extent,
in P. gibbum. This apparently means that these parasitoids
can successfully develop in the summer, thus escaping the
above-mentioned constraint.

Implications of morphology of mantid eggs and
egg cases for parasitoid biology. In the oothecae, mantid
eggs are often surrounded by a spongy cover [Gerling,
1965: figs 1-3]. This cover apparently protects the eggs
from both extremely high and low temperatures and also
represents a serious obstacle for ovipositing parasitoid
females. For example, egg cases of Empusa pennata lack
the spongy layer, and, indeed, they are strongly parasitized
by Podagrion bouceki in southern France (Gerard Delvare,
personal observation). Examination of ovipositor length in
Podagrion or other podagrionine genera, e.g. Iridophaga or
Mantiphaga Ferriere, 1955, showed that the total length of
the ovipositor is correlated with the presence/absence and
thickness of the oothecal cover of the hosts. Thus, Podagrion
klugianum, which is widely distributed in the West
Palaearctic and Afrotropical regions [Delvare, 2005], has the
longest ovipositor among other members of this genus. It is
therefore not surprising that this species is able to parasitize
oothecae of Sphrodomantis spp. and Tenodera spp., which
have the thickest spongy covers in the above-mentioned
regions. On the other hand, both Podagrion pachymerum
and P, splendens have ovipositors of medium length. They
can successfully attack egg cases of Mantis religiosa and
Blepharopsis mendica in the lab (Gerard Delvare, personal
observation) and are able to parasitize Hierodula spp. as
well. This may also be true for the new species, Podagrion
murgabensis Tyulina, sp. n., which hosts are still unknown.
The host range of Podagrioninae with short ovipositors,
such as Iridophaga lichtensteini, Iridophagoides tatianae
and Podagrion minus is therefore limited to mantid egg
cases with a thin or completely absent spongy cover, as, for
example, in Amelinae and Iris spp.

The egg size represents another constraint for
potential parasitoids. It is often correlated with the size of
the ootheca and/or the presence of the spongy cover. The
largest egg size, measured through transverse sections

of the egg cases, was found in Empusa spp. Members of
this genus are therefore easily accessible for parasitoids,
because they contain large eggs, have no spongy cover
and are available during summertime. However, these egg
cases are often dispersed and contain relatively few eggs,
which substantially reduces the parasitism rate. On the
other hand, eggs of Mantis religiosa, Blepharopsis mendica
and Hierodula spp. are somewhat smaller than those of
Empusa spp., but are nevertheless parasitized by Podagrion
pachymerum, P. splendens, P. gibbum, P. libycum as well
as by the two new species described in the present paper,
which are all about the same size. Finally, Amelinae and
Iris spp., i.e. mantids with the smallest eggs, are attacked
only by Iridophagoides spp., Iridophaga lichtensteini and
Podagrion minus, since no other species were reared from
these hosts.

Conclusions and perspectives

The present study significantly adds to our knowledge
of Podagrionini of Russia, the Caucasus and Central Asia
by providing descriptions of two new Podagrion species
together with the species key. The known distribution of
Iridophagoides tatianae is extended eastwards. Moreover,
distributions of Podagrion gibbum, P. libycum and
P splendens are also extended eastwards to Central Asia
and Mongolia. Nevertheless, many records of Podagrionini
are outdated, and the number of identified hosts is also low.
To improve the situation, extensive sampling of mantid egg
cases in the southern regions of Russia is apparently needed.
This sampling will provide new distribution data for the
already registered species, and, moreover, will undoubtedly
reveal new taxa, especially in the genera Microdontomerus
Crawford, 1907, Iridophaga and Palachia Boucek, 1969,
which are presently known only from the neighboring
countries [Mirzaee et al., 2022]. Finally, it will also discover
new bionomic and ecological data for both hosts and their
parasitoids.
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Tipula (Savtshenkia) pilipenkoi sp. n. —
HOBBII BIA KOMapoOB-A0ATOHOKeK (Diptera: Tipulidae)
¢ AaabHero Bocroka Poccuu

© B.J. AeBsaATKOB

Anrarickuit  GUAMAA TOBAPMIECTBA C OrPAHMYEHHON OTBETCTBEHHOCTHIO «Hay4yHO-IIPOM3BOACTBEHHBIN LEHTP PBIOHOTO XO3sICTBA»,
yA. ITporosauosa, 83, Ycrp-Kamenoropck 070004 Kasaxcran. E-mail: devyatkovvi@inbox.ru

Pestome. TIpuBeA€HO NAAIOCTPUPOBAHHOE OIIMICAHVE HOBOTO BUAA KOMapOB-AOATOHOXeK Tipula (Savtshenkia) pilipenkoi sp. n.
(Diptera: Tipulidae) ¢ ocrpoBa Kynaump, poccuitckuit Aaapuuit Bocrok, mo umaro camua. HoBbii1 Bups Hanboasee 6A130K
K simoHckomy Tipula (Savtshenkia) mohriana Alexander, 1954, oTAMYaeTCs OT HEro CTPOEHMEM TIMIIONUIVSI, OCOOEHHO
CTpOeHVeM Teprura 9 U BHYTPEHHEro roHoctuas. Bmepsobie aast Kypuabckux octpoBoB ormeueH Tipula (Savtshenkia)
kiushiuensis Alexander, 1925.

Karoueswie crosa: Diptera, Tipulidae, Tipula, Savtshenkia, noBbiit Bup, octpos Kynaump, Poccus.

Tipula (Savtshenkia) pilipenkoi sp. n., a new cranefly species
of Tipulidae (Diptera) from the Russian Far East

© V.I. Devyatkov

Altai Branch of the Limited Liability Partnership “Scientific and Production Center for Fisheries’, Protozanov Street, 83, Ust-Kamenogorsk
070004 Kazakhstan. E-mail: devyatkovvi@inbox.ru

Abstract. A new cranefly species from Kunashir Island (Russian Far East), Tipula (Savtshenkia) pilipenkoi sp. n. (Diptera:
Tipulidae), is described and illustrated based on the male imago. The new species is closest to the Japanese species
T. (Savtshenkia) mohriana Alexander, 1954, and differs by the structure of hypopygium, especially by the structure of tergite 9
and inner gonostylus. Tipula (Savtshenkia) kiushiuensis Alexander, 1925 is recorded from the Kuril Islands for the first time.
Diagnosis of Tipula (Savtshenkia) pilipenkoi sp. n. Medium-sized yellow-brown species. Scape and pedicel yellow, flagellomere
dark brown. Prescutum with four dark brown longitudinal stripes, pleura without brown longitudinal stripe. Wings light
brownish, with a very obscure brownish pattern and a brown stigma. Abdomen yellow with a brown apex. Sternite 9 without an
unpaired projection in the proximal part. Tergite 9 divided along the middle into two separate lobes, connected by a translucent
membrane. Sternite 8 moderately elongated posteriorly; its apex with a deep and wide notch, and its posterolateral projections
with long strong setae. Outer gonostylus rod-shaped, with a small darkened tooth at the base. Inner gonostylus with a large
semi-membranous dorsal crest strongly curved outwards; the outer basal lobe in the form of a plate sharply bent outward and
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forward.

Key words: Diptera, Tipulidae, Tipula, Savtshenkia, new species, Kunashir Island, Russia.

BBeaeHue

IToapop Savtshenkia Alexander, 1965 poaa Tipula
Linnaeus, 1758 BkarouyaeT 91 BUA U IIOABUA, 13 HUX 68 Bl-
AOB 1 TIOABMAOB 3aperucTpmupoBaHo B [TaaeapkTuke; ¢ Tep-
purtopuu Poccun ussectro 24 Bupa [Oosterbroek, 2024], B
TOM YMCA€ CPAaBHUTEABHO HEAQBHO OIMMCAHHBIN ¢ YyKOTKM
Tipula (Savtshenkia) anadyrensis Pilipenko, 2011. Ha roro-
BOCTOKe poccuiickoro AaapHero Boctoxa (ITpumopckuin
kpait, Caxaann, Kamuarka, Kypuabckue ocrpoBa) obHa-
PY>K€HO 6 BMAOB KOMapOB-AOATOHOXXEK, OTHOCSIIUXCS K
noapoay Savtshenkia [CaBuenko, 1961, 1968; Oosterbroek,
2024]. C KypuABCKUX OCTPOBOB AO CUX ITOP OBIA U3BECTEH
oavH Bup — Tipula (Savtshenkia) tofina Alexander, 1945 ¢
ocrposa Vrypyn [CaBuenko, 1961].

B Hos10pe 2023 roaa mpu uccaeaoBaHuM ayHbl Ha-
cekoMbIX ocTpoBa KyHaump (3anoBeaHMK «KypuAbCKmin»)
COTPYAHUKM VIHCTUTYTA CUCTEMATUKM Y DKOAOTUM SKUBOT-
HbiX CHOMPCKOro oTaeAeHus: POCCUIICKON aKapeMuu HayK
(MCu2X CO PAH, HoBocubupck, Poccusi) otaoBman
camiua u3 popa Tipula, KoTOpbI He OBIA ACCOLMMPOBAH

Hayunas cratbs / Research Article
DOI: https://doi.org/10.5281/zenodo.14509499

C USBECTHBIMU BUAAMU. AeTaAbHOE M3ydeHME BHEIIHEro
CTPOEHMSI U CTPOEHVSI TEHUTAAMI TTOKA3aA0, YTO MTOVIMaH-
HBII1 9K3EeMIIASID OTHOCUTCSI K HOBOMY AASI HAyKU BUAY U3
noapopa Savtshenkia. Huke TIpUBOAUTCS MAAIOCTPUPO-
BaHHOE OIMCaHKe HOBOTO BUAA.

MartepuaA 1 MeTOABI

Camel; HOBOro BUAQ ObIA OTAOBAEH Ha CBET AAMIIBI
APM, zaduxcrpoBat B 70%-M 3TaHOAE.

O6paboTKy MHpPOBOAMAM C IIOMOILBI0 OMHOKYASpa
MBC-10, pucyHKM TOATOTOBAEHBI C UICITOAb30BaHMEM OKY-
asip-mukpomerpa. Qortorpadum Kpbira U Besuku (sperm
pump) caeAaHsl ¢ momouibio 1ndposoit kKamepsl ToupCam,
YCTaHOBAEHHOJI Ha TOM )K€ IIPeNnapoBaAbHOM MUKPOCKOIIE.

B crarpe mpuHATa TEPMMHOAOTMS 1O AAEKCaHAEPY
u Baitepcy [Alexander, Byers, 1981] ¢ AomoAHEHUSIMK TIO
Ae Vionry [de Jong, 1994], Ha pycckom si3bike o CaBueHKo
[1983].

ToaoTuI HOBOTO BUAQ OYAET IepeaaH B KOAAEKLIO
Cubupckoro 3ooaoruyeckoro mysesi VICu3>K CO PAH.

ZooBank Article LSID: urn:Isid:zoobank.org:pub:63BC09F2-0037-496D-8494-06A1212923C7
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Tipula (Savtshenkia) pilipenkoi Devyatkov, sp. n.
(Puc. 1-11)

Marepuaa. Toaorur, &+ Poccusa, CaxaamHckas 06AacTb, O. Kyna-
mmp, 3anoBeAHMK «Kypuabckuit», xoppon AHppeeBckuit, 43°53'18"N /
145°37'30"E, 8 m, 1-17.11.2023 (B.B. Ay6aroaos, B.K. 3unueHxo).

AmnarHos. JKeATo-KOpUYHEBBINI BUA CpPEAHETO pas-
Mmepa. CKarch " MMEAVLIEAAYM JKEATDbIC, YACHUKU JKI'yTUKa
Oypsie. IIpeckyTyMm C 4 TEMHO-KOPUYHEBBIMI TIPOAOABHBI-
MU TOAOCaMU, 60Ka IpyAr 0e3 KOPUYHEBOI TPOAOABHOI
ITOAOCBI. KprAbH CBETAO-KOpMYHEBaTbl€, C OYE€Hb HEAC-
HbIM KOPMYHEBATbIM PUCYHKOM U KOPMYHEBBIM T'Aa3KOM.
Dpromiko eaToe ¢ KopuyHeBoU BepiinHoil. CTepHuT 9 B
MIPOKCUMAaABHOIT YacTy Oe3 HemapHoro BeicTyna. Teprut 9
pa3sAeAeH BAOAb CEPEAMHBbI Ha ABe 000CODAEHHBIE AOAM,
COeAVHEHHbIe TIOAYIIPO3payHON mNepernoHkoi. CTepHuT 8
YMEPEHHO BBITAHYT Ha3aA; €ro BeplinHa C FAYGOKOIV/I " -
pOKO];I BbIeMKOi[, 3aAHe6OKOBbIe BBICTYIIbI C AAVHHBIMU
KpENnKMMmn I1eTUHKaMU. BHelllHMe TOHOCTUAU CTEp>KHE-
BUAHBIE, C HE6OAb].LU/IM 3aT€MHEHHbIM 3Y6L[0M IIp OCHO-
BaHUUM C3aAN. BHyTpeHHI/Ie TOHOCTUAUN C KPYITHBIM IIOAY-
IIepernoH4YaTbIM AOPCAaAbHbBIM FPE6H6M, CUABHO 3arHyTbIM
HapyXy; Hapy’>XHasa 6aSaAbHa5{ AOIIACTb B BUAE ITAACTUHBI,
PEe3KO 3arHyTOll Hapy’Ky U BIIepeA.

Omucanne. Camey (puc. 1-11). O6miast okpacka >XeA-
TO-KOpMYHeBasi. AAMHA Teaa OKOAO 14 MM, AAMHA KpPBIAbEB
15.2-15.3 Mmm.

ToroBa cBepXy KOpMYHEBO-UepHasl, CHM3Y TeMHO-KOpUYHe-
Bas. [opAO C3aAM CMABHO CY’>KEHO, PAacCTOSIHME MEXKAY rAasaMu
C3aAM IIPUMEPHO B 3 pasa KOpoue 3TOT0 PAaCCTOSHUS B CpeAHeN
YacTU TOAOBBL. POCTPYM >KEATOBATO-KOPUYHEBBIN, OOKOBOE MPO-
AOABHOE BAABAEHNE >KEATOBATOe; HOC AAVHHBIN, KOPUYHEBATBHIN,
C AOBOABHO AAVHHBIMM ILIJeTMHKaMM Ha BepllVHe; 3 MPOKCUMAAb-
HBIX YACHMKA LIJYIIMKOB TEMHO-KOPUYHEBbI€, AICTAAbHBIN YACHUK
CBETAO-KOPUYHEBBIIL.

VYCuku 4acTUYHO OTAOMAHbI, 002 OCHOBHBIX YAEHMKA JKEA-
Thle, 1—6-i1 YAeHUKM XryTuka Oypore. CKaIyc yMepeHHOI AAVHBI,
B 3 pa3a AAMHHee MaKCMMAAbHOI HIVMPUHbI; NEAULIEAAYM KOPOT-
KWL, TIOYTU OKPYTABIN. IlepBblil YACHUK >KI'YTMKA LIMAMHApUYE-
CKMI1, HEMHOTO AAVHHee CKamyca; 2—6-71 YA€HUKM NPUMEPHO B
1.5 pasa xopoue 1-ro YAEHMKA XXI'YTMKA, IIPM OCHOBAHUM YYTh
YTOALEHBI, @ CHU3Y OYeHb CAADO0 BbIPE3aHbl; CAMbIE AAVHHBIE IIje-
TUHKU B PO3eTKaxX KOpoue, paBHbI AU PEAKO AAVHHEe COOTBeT-
CTBYIOLIMX YAEHUKOB.

Ipyab. [lepeaHecHKa B CPeAHEI YaCTU KOPUYHeBasi, 1o 60-
KaM — )KeATO-KopuuHeBarasi. [IpeckyTyM TeMHO-Oypblit B AETKOM
cepoBaTo-6eAOM HaAeTe, C 4 TeMHO-KOPUYHEBBIMU CAA00 OAeCTsI-
LIVIMU IPOAOABHBIMM OAOCAaMMU. AOAYM CKYTYMa TEMHO-KOPUYHe-
Bble (TPOAOAKEHME MPECKYTAABHBIX ITOAOC), X OOKOBBIE MOAS C
AETrKVMIM CepoBaThIM omnbiAeHneM. CKYTeAAYM B IlepeAHell IIOAOBU-
He TeMHO-KOPMYHEBbII1, B 3aAHell — KOpUYHeBaTO->KeATbIl. [TocT-
CKYTYM 4YepPHOBATO-KOPUYHEBBIN. [TepeAHsIst 4acTb HOYKOB IpyAn
KOPUYHEBO-)KEeATasl, SIIUCTEPHBI I MEPOHBI TEMHO-KOPUYHEBDIE,
SIMMEPOHBI I AATEPOTEPIUTHI KOPUUHEBBIE AU CBETAO-KOPUYHE-
Bble. DIMCTEPHBI TOABIE, 0€3 e TUHOK.

Puc. 1. Tipula (Savtshenkia) pilipenkoi sp. n., mpaBoe KpbIAO.
Fig. 1. Tipula (Savtshenkia) pilipenkoi sp. n., right wing.

Horn. ITepeaHue u cpepHue TasuKy B OCHOBAaHUY KOPUYHE-
BbI€, B BEPILUHHO YaCTV )XEATOBATbIE; 3aAHIME TA3UKY TIOUTH TTOA-
HOCTBIO JKEATbIE, AULIb BAOAb IIEPEAHETO KPasi C KOPUYHEBOI 10~
Aocoit. BepTtayru sxeatbie. beppa )KeATble C TeMHO-KOPUYHEBBIMM
BepIUVHAMU. [OA€HU JKeATOBaTble ¢ KOPUYHEBBIMY BePLIMHAMMU.
®opmyaa mmop 1-2-2. IlepBbIil YAGHMK AANOK >KEATOBATBINA C
3aTeMHEHHOJ KOPUYHEBATON BEPUIMHON (TeMHeeT IIOCTEIEHHO),
BTOPOJ1 YAEHUK CBETAO-KOPUYHEBBII C 3aTeMHEHHON KOPUYHEBO
BEPIUIMHOM, YACHUKM 3—5 KOPUYHEBbIe MAM TE€MHO-KOPUYHeBbIe.
KoroTku npu 0CHOBaHUM C 3yOUUKOM.

Kppiabst (puc. 1) mpakTuueckyt OAHOLIBETHbIE, CBETAO-KOPUY-
HeBaTble, C OY€Hb HESICHBIM KOPUYHEBATBIM PUCYHKOM, KOpUYHe-
BBIM I'AQ3KOM ¥ KOPMYHEBATbIMU Ka€MKaMU Ha KOPA€E 1 Ha XKMAKaX
Cu u A,. JKuakoBanue 06bIYHOE AAS MTOAPOAQ; AMCKOMAAAbHAS
Ayerika dm He6oAbIIasA, MATUYTOAbHAS, AYeiika M, KOPOTKOCTe-
6eapuaras. AyHka saxoput B sueiiku dm u m,. XKuaku C, Sc, R,
Rs u R, eATble AU >KEATOBaTbie, OCTAAbHbIE KMAKUM — CBETAO-
KOpUYHEBbIe MAU KOpuuHeBble. BeTBu R 1 M ¢ MakpoTpuxusMu.
KpsiaoBast vemryrika 6e3 meTuHoK. YKysxkaablia )XeAToBaTo-beae-
Cchle.

BpIoIIKo B MPOKCUMAABHON YacTy (cerMeHTsl 1-4) 5KeAToe,
B AVICTAABHOI1 YaCTU (CerMeHTbl 6—8) KOpMYHEBOE MAM TEMHO-KO-
pu4HeBOe, 6e3 AOPCAABHOI MAM AQTEPAABHBIX TOAOC; CPEAVHHBDII
CerMeHT 5 )KeATO-KOPUYHEBBIIA.

Ivnonuruit (puc. 2) yTOAIEHHbIN, TEMHO-KOPUYHEBDIIT, Me-
CcTaMM KOPUYHEBATO->KEATBIIT; TOHOKOKCUTBI BAOAD 3aAHETO Kpast
C KPYIHBIM HPUOAUBUTEABHO OBAABHBIM HECKAEPOTM30BAHHBIM
«OKHOM», 3aTSIHYTBIM CBETAOI mepenoHkoil. Teprur 9 (puc. 3)
pasAeAeH BAOAb CEPEAMHBI IIOAYIIPO3PAYHON IIEPEIIOHKOI Ha ABE
000coOAEHHDBIE AOAM; €TO TMepeAHeOOKOBbIe YTABI CUABHO BbITS-
HYTBI BIIEPEA U 320CTPEHBI; 3aAHMII Kpail MPSIMON, C ABYMsI He-
GOABILIMMY 3a4ePHEHHBIMM ¥ 3a0CTPEHHBIMU BBICTYIIAMU B KOCO
00pe3aHHBIX M 3aTeMHEHHBIX 3aAHEOOKOBBIX yrAaxX, HAIPAaBAEH-
HbiMu Hazap. CrepHut 8 (puc. 2, 4) 1Mo 3apAHeMy Kparo ¢ TAybOoKoit
1 IIMPOKOII BBIEMKOI1, Kpail KOTOPOJ 3aTSIHYT OEAeCOll IeperoH-
KOI1; 3aAHEOOKOBbIE YIABI C AAMHHBIMU KPENKUMMU IeTHHKaAMMU,
HAIlPaBAEHHBIMM Hasap U BOBHYTpb. CrepHUT 9 IO IepepHeMy
Kpalo C KPYHHI)IM MEAUNAADBHBIM IMTaAbLIEBUAHDBIM Ba‘{epHeHHbIM BbI-
CTYIIOM.

BHewnne roHoctuan (puc. 2, 5) CTep>KHEBUAHBIE, B cepe-
AVIHE HEMHOI'O W3OTHYTbIE, IIPM OCHOBAaHMU C HeDOABIIMM 3a-
TEeMHEeHHbIM 3y01j0M c3aan. IlepeaHsis 4acTb BHYTPEHHUX T'OHO-
ctuaeit (kaoB — bk) B asopco-dpoHTasbHOM mpoekumu (puc. 5)
B BUAE AAVMHHOI 3ay>K€HHO1, TYNO 3a0CTPEHHOI 3aYepPHEHHO
IIAACTUHKM C AOIIOAHUTEAbHBIM MEAKUM 3y6‘II/IKOM Ha Bepmm-[e,
BEHTPaAbHAsI YacTb (HIDKHMIT KAIOB — | bk) B Bupe TpeyroapHoro
3auepHEeHHOro BbIcTyna (pucC. 2, 6). KpyIHbIiT IOAyIepenoHyaThbii
AopcaabHblil rpebenb (d ct) CHMABHO 3arHyTbINI HapyXy, B Aare-
paAbHOM mpoexuy (puc. 2) u npu ocMoTpe c3aau (puc. 6) B Bupe
IIMPOKOI CBETAOI MOAYOKPY>XKHOCTU C 3a0CTPEHHON BepPLIMHOM
(kAOBOM). 3aAHSIS 4aCTh BHYTPEHHMX TOHOCTHUAEN (Hapy)KHas Oa-
3aAbHast Aomactb — o b 1b) (puc. 2, 5, 6) — KpynHasi IAaCTUHKA,
PEe3KO M30THYTasi HAPYXKY U BIIEPEA,.

dpearyc (aedeagal guide) — aAaMHHasi 3auepHeHHasi TPYO-
Ka, CY)KakoIasicsi OT OCHOBaHMs K BepiunHe (puc. 7). Tonanodu-
3bl (puc. 7, 8) — yAAUHEHHbIE CKAEPOTM30BaHHbIE TTAACTUHKM, Ha
BeplIMHe 3aU€PHEHHBIE, PE3KO CYy>KeHble B AAMHHOE U M30THYTOE
MOYTH TIEPIIEHAMKYASIPHO OCTpME, HAalpaBA€HHOE Has3aA U Ha-
pyxy. Ilpuparku crepunta 9 (fragmentums) (puc. 7) — KpymnHsie
TpareljieBUAHbIE B3AYTbIe TIOAYIIPO3pauHble 00pa3oOBaHMsI, BHY-
TPEHHIE AOPCAAbHbIE YTABI KOTOPBIX BBITSIHYThI B AAMHHBIE BBIPO-
CTbI, CY’>KQIOLIMECsT OT OCHOBAHYVSI K BEPIUHE; BEPLIVHA BEIPOCTOB
TyIo oOpesaHa, 3aTeMHeHa 11 HeceT 6aXpoMy 13 LeTHHOK. Besuxka
(sperm pump) (puc. 9-11) ¢ XOpOIIO PasBUTHIMU MEPEAHUMU U
3aAHMMH aTllOAEMaMM, AOPCAAbHasI allOAEMa CBEpPXY TAYOOKO BbI-
emuaras.

CamKa HeM3BeCTHa.

CpaBHeHue ¢ 6An3kumMy Bupamu. CoraacHo KAaccu-
dbuKaLuy maseapKTUUECKMX BUAOB MOApoAQ Savishenkia
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Puc. 2-11. Tipula (Savtshenkia) pilipenkoi sp. n., A6eTaAu CTPOEHUSI TUIOTIUTYSL.

2 — I'UIIONUT WA, BUA COOKY; 3 — Teprut 9, BUA CBepXy; 4 — CTepHUT 8, BUA CHU3Y; 5 — IpaBble TOHOCTUAY, BUA CBEPXY Y CIIepeAM; 6 — TIPaBblil BHYTPEH-
HUI TOHOCTUAB, BUA C33AM; 7 — DAATYC C TOHANOpMU3aMu U IIPUAATKAMIU CTEPHUTA 9, BUA C3aAM; 8 — roHanodus, Bup cOoky u czapu; 9—11 — Beauka: 9 — Bup,
cBepxy, 10 — Bua c60ky, 11 — Bup cuusy u caapn. Cokpamjennst: bk — xawoB; d ct — poopcaabHblit rpebenb; fragm — npuaarox crepuura 9; i gonst — BHyTpeHHMIT
rOHOCTHUAB; | bk — HIDKHNMIT KAIOB; 0 b 1b — Hapy»kHast 6a3aAbHast AOIIACTD; O GONSt — BHELIHWIT FOHOCTUAB; st 8 — cTepHuT 8; st 9 — crepHur 9; tg 9 — Teprur 9.

Figs 2—11. Tipula (Savtshenkia) pilipenkoi sp. n., details of structure of the hypopygium.

2 — hypopygium, lateral view; 3 — tergite 9, dorsal view; 4 — sternite 8, ventral view; 5 — right gonostyli, anterodorsal view; 6 — right inner gonostylus,
posterior view; 7 — aedeagal guide with gonapophyses and fragmentums, posterior view; 8 — gonapophysis, posterolateral view; 9-11 — sperm pump: 9 —
dorsal view, 10 — lateral view, 11 — posteroventral view. Abbreviations: bk — beak; d ct — dorsal crest; fragm — fragmentum; i gonst — inner gonostylus; | bk —
lower beak; o b Ib — outer basal lobe; o gonst — outer gonostylus; st 8 — sternite 8; st 9 — sternite 9; tg 9 — tergite 9.

no TeoBaabay [Theowald, 1973], Tipula (Savtshenkia)
pilipenkoi sp. n. A0AKeH OBITb OTHECEH K IDYIIe BMAOB
obsoleta, y cam110B KOTOPOJ 3aAHMIT Kpail CTEpHUTA 8 cAa-
60 AnddepeHLMPOBaHHBIA 1 6€3 BCSIKUX IPUAATKOB, BHY-
TPeHHME TOHOCTUAYU C AOPCAABHBIM I'PEOHEM U OKPYTAON,
6e3 3ybuyaTroro Kpasi, Hapy>XHO! 0as3aAbHON AOMACTBIO.
CpeaM BMAOB 3TOIN I'DYIIIBI HOBBIN BUA Hauboaee OAM-
30K K sinoHckomy 1. (Savtshenkia) mohriana Alexander,
1954, xoropsiit umeet cxoxywo c 1. (S.) pilipenkoi sp. n.
OKPACKY YCHKOB, IPECKYTyMa, OeAep, KPBIABEB U OpIoIIKa
[Alexander, 1954]. OaHaKO HOBBIII BMA XOPOIIO OTAUYA-
ercst ot T. (S.) mohriana crpoeHueM rumonurusi, 0Co6eH-
HO CTPOEHMEM TepruTa 9 u BHYTPEHHEro roHOCTUAA. Tak,
teprut 9 y camua T. (S.) pilipenkoi sp. n. pazpeaeH BAOAD
CepeAVHBI Ha ABe 00OCOOAEHHBIE AOAM, COEAVIHEHHDBIE
[IOAYTIPO3PAYHOIl IepenoHKoi (puc. 3); 3apHe6OKOBbIE
YIABI TEPIUTA C ABYMsI HEOOABIIVMY 324€PHEHHBIMU U 3a-
OCTPEHHBIMM BBICTYIIAMM, HAIIPABAEHHBIMU Ha3ap. Y caM-
ua T. (S.) mohriana npaBasi u AeBasi CTOPOHBI Teprura 9

COEAVHEHBI CKAEPOTU30BaHHBIM Y4aCTKOM, OOKOBbIE YTABI
B BMA€ TOPYAILYX ITOYTY FOPU3OHTAABHO HaPYXXY TYIbIX
BBICTYIIOB C YepHBIMM LIMIMKamMy Ha KoHue [Alexander,
1955]. TOHOKOKCUTBI Y HOBOTO BMAQ BAOAD 3aAHETO Kpast C
KPYIIHBIM HECKAEPOTHU30BaHHBIM «OKHOM» (pHUC. 2), KOTO-
poiit orcyTctyet y 1. (S.) mohriana. Crepuut 8 (puc. 4) mo
3aAHEMY Kpai ¢ TAyOOKOM M IIMPOKOJ BBIEMKOJ, 3aAHe-
6OKOBbBIE BBICTYIBI C AAMHHBIMU KPENKMUMU IEeTUHKAMMY;
y camua T. (S.) mohriana ctepHUT 8 TaKXe C LIMPOKON U
rAy601<0171 U-06pa3Hoi1 BHIEMKOI1, HO AUILIb C HEAAMHHBI-
MU LIETMHKAMU [0 BHYTPEHHEMY Kpal IaAbLIEBUAHBIX
BBICTYIIOB, 0€3 AAMHHBIX KpenKux IeTnHok [Alexander,
1955].

BueurHuit roHoctuab y camua 1. (S.) pilipenkoi sp. n.
CTEP)XHEBMAHDIN, B OCHOBAaHUM C3aAM C HEOOABIIUM 3a-
TeMHEHHBIM 3y6uom; y camua 7. (S.) mohriana BHewHuit
FOHOCTUADb TaK)Xe CTEP)KHEBMAHBII, HO B OCHOBAHIU C3a-
AU C KPYIHBIM 3auepHeHHbIM wmumoM [Alexander, 1955].
BHYTpeHHMIT TOHOCTUAD Y CaMLja HOBOTO BUAA C KPYIIHBIM
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Puc. 12. Mecrooburauue Tipula (Savtshenkia) pilipenkoi sp. n.
Fig. 12. Habitat of Tipula (Savtshenkia) pilipenkoi sp. n.

AOPCaAbHBIM I'peOHeM ¥ KPYIHOI Hapy)KHOI 0a3aAbHO
aomacteio (puc. 6); y camua 1. (S.) mohriana BHyTpeHHUI
TOHOCTHAD 0€3 AOPCAABHOTO I'PeOHS 1 Hapy)KHOI 6a3aAb-
Hoit Aomactu [Alexander, 1955].

Hosbin Bup u T, (S.) mohriana umeroT AOBOABHO CXO-
)Kee CTpOeHue 3aAHero (HApY>KHOTO) OTA€Ad dAearyca.
Y oboux BupOB spearyc (aedeagal guide) B Bupe AAMHHOM
3a4ePHEHHOIT TPYOKM, CY)KAIOIeCsl OT OCHOBAHMUA K Bep-
wHe. Tonanoduser y T. (S.) pilipenkoi sp. n. — yAAuHeH-
Hble CKAEPOTM30BAaHHbIE MAACTUHKY, HA BEpPLIMHE 3aYep-
HEHHBIE, PE3KO CY>KEHHbIE B AAMHHOE U M30THYTOE IIOYTH
HepIeHAMKYASIpHO octpue; y 1. (S.) mohriana ronanoduser
B BIA€ [TAQBHO M30THYTOIO KPYIIHOI'O Y€PHOrO IINIIA C AO-
MOAHUTEABHBIM MEAKMM LIMIUKOM OAVDKE K OCHOBAHUIO
[Alexander, 1955]. TTpuparku crepuura 9 (fragmentums)
HOBOTO BMAQ — TpAIleLiI€BUAHBIE B3AYTBIE ITOAYIIPO3pat-
Hble 00pa30BaHNs, BO BHYTPEHHUX AOPCAABHBIX YIAax
¢ AAMHHBIMU BeIpocTamy; y 1. (S.) mohriana ouu B Bupe
YVAAVHEHHBIX, B CPEAHEI YacTU LIMPOKUX, YIAOLEHHBIX
cBeTAbIX Aomacten [Alexander, 1955].

Buewne 7. (S.) pilipenkoi sp. n. Takke MOXOX Ha
BUABI U3 IPYNIbI signata, B YacTHocTy Ha 1. (Savishenkia)
signata Staeger, 1840 u T. (Savtshenkia) tofina, xoTopble
VIMEIOT CXOXXYIO C HOBBIM BMAOM OKPACKY YCUKOB, IIPECKY-
TyMma, Oepep, KpblabeB u Opiomka [Alexander, 1945; Cas-
4yeHKO, 1961]. OAHAKO HOBBII BMA XOPOLIO OTAUYAETCSI OT
HUX CTPOEHUEM TMIOMUIYSL, 0COOEHHO CTPOEHUEM Tepriu-
Ta 9, cTepHUTA 8 ¥ BHYTPEHHEI O TOHOCTUAS, a TAK)Ke CTPO-
eHreM roHano¢unsos u npruaatkos crepuura 9 [Theowald,
1973: puc. 325, 326].

Mecroo6uranue. Camel] HOBOTO BUAA OTAOBAEH Ha
CBeT AaMIbl. PAAOM € MeCTOM OTAOBA IOASIHA, B 50 M peka
AHAPEEBKa, C IPOTUBOIIOAOKHONM CTOPOHBI — CKAOHBI XOA-
MOB ¢ AecoM 1 6ambykoM (puc. 12).

Bo BTOpOIT MOAOBMHE OKTSIOpSI B 9TOM >KE MECTO-
0obuTaHMU OBIAM OTAOBAEHBI CaMIIBl €llje ABYX BUAOB I3
noapoaa Savtshenkia — Tipula (Savishenkia) kiushiuensis
Alexander, 1925 (mepBoe ykasanume AAsi Kypuabckux
ocrposoB) u T. (S.) tofina.

Arumonorus. Bua HasBaH B 4eCTb USBECTHOTO POC-
cuitckoro pamnrepoaora B.D. ITnAumeHko, BHecuero 3Ha-
YUTEABHBII BKAAA B M3YYeHUe TUIYAOMAHBIX ABYKPBIABIX
Poccun.

baaropapaocTu

ABTop 6aaropapen corpyaHukam VICud)K CO PAH —
BEAYILleMYy HayYHOMY COTPYAHMKY Aaboparopuu ¢uaore-
HuM u dayHoreHesa A.0.H. B.B. AybaroaoBy u crapuiemy
HAayYHOMY COTPYAHMKY AabopaTropuu CUCTeMaTuKu Oec-
MO3BOHOYHBIX >KMBOTHBIX K.0.H. B.K. 3uHueHKO — 3a BO3-
MOXXHOCTb M3YYUTb COOPAaHHBIN MMM MaTepMUaA U IPEeAO-
craBaeHne GOTo MeCTOOOMTaHNsT HOBOTO BMAA. Beipakaio
MPM3HATEABHOCTD CTapIIeMy HayYHOMY COTPYAHMKY Kade-
APBI BHTOMOAOIMM OroAorMyeckoro dakyabreTa MOCKOB-
CKOT'0 TOCYAQPCTBEHHOTO yHUBepcuTeTa (Mocksa, Poccus)
K.0.H. B.D. TIMAMIIEHKO 3a L|eHHbIe COBETHI, 3aMe4aHUs U
UCIpaBAEHVE MTePBOHAYAABHOIO TEKCTA CTaTbM, a TAKXe
pELIEH3€eHTY 3a O4YeHb IOAe3Hble 3aMeYaHMs U VICIIPaBA€e-
HUSL
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3aKOHOMEPHOCTHU 3KOAOTrO-reorpa¢uueckoro paciupeseAeHmnst
AQABHEBOCTOYHOI 0€CKPBIAOI KOOBIAKHU
Prumna primnoa (Motschulsky, 1846)
(Orthoptera: Acrididae: Melanoplinae)

© ML.T. Ceprees’?, C.10. Cropo>xenko?, B.B. MoAoa1oB’,
B.A. Kapkos', A.J. [Tamkosa', A.A. lllamprukosa’

"HoBocubupcKmit rocyAapCTBEHHBIN YHUBEPCUTET, yA. ITuporosa, 1, HoBocnbupck 630090 Poccust. E-mail: mgs@fen.nsu.ru

2VIHCTUTYT CUCTEMATUKM M SKOAOTMY XUBOTHBIX CrOUpCKoro oraeaenus Poccuiickoir akapemnut Hayk, ya. Opynse, 11, HoBocubupck 630091
Poccus

*DepepaAbHbIil HAYUHBI LeHTpP 6110pasHo00pasys HaseMHOIT 61oTh BocTouHOM A3un AaAbHEBOCTOYHOTO OTAEAeHMsT POCCHIICKOIT aKapeMuu
Hayk, rp. 100-aeTus Baapusocroka, 159, BaapusocTok 690022 Poccus

Pesrome. OxapakTepn30oBaH COBPEMEHHBI apeaA AAAbHEBOCTOUHOI OeCKpPbIAOK KOObIAKY Prumna primnoa (Motschulsky,
1846) 110 AQHHBIM O €e U3BECTHBIX MECTOHAXOKAEHMSIX. CreHeprpoBaHbl MOAEAY DKOAOTO-reorpadpuyeckoro pacnpocrpaHe-
HMSI BMAQ Ha OCHOBE ITOAXOAOB MAaKCHMAABHOI SHTPOIUN U SAAUTICOMAAABHBIX MHOTOMEPHBIX 9KOAOTMYECKMX HUII U IO Ha-
60py OMOKAMMATHYECKMX NepeMeHHbIX. MoaeAr (0COOeHHO MaKCMMAABHONM SHTPOIMM) XOPOIIO ONMUCBHIBAIOT COBPEMEHHOE
pacripeaeaenyte K0ObiAKY. OlieHeHa 3HAYMMOCTD Pa3HbIX GaKTOPOB AAsL pacipocTpaHeHus Buaa. ChopMyanpoBaHa rumoresa
0 TOM, UTO B YCAOBMSIX TAOOAQABHOI'O IIOTENAEHYSI OAATONPUSTHBIE AASI AAABHEBOCTOYHOI OECKPBIAOIT KOOBIAKM T€PPUTOPUN
3aMeTHO COKpATATCs. IToTeHLMaAbHasl BPEAOHOCHOCTD P primnoa B 1epCIeKTYBE, BO3MOXHO, OYAET IPOSIBASATBHCS TOABKO
B arpoaaHpuadrax Hikuero Tlpuamypbst n CaxaanHa, TOrAa Kak oOLmil TPeHA BEPOSTHBIX U3MEHEHUIT — COKpallleHue 3a-
CeAsieMbIX MECTOOOUTAHMIT U, CKOPEee BCEro, YMCAA M YMCAEHHOCTY AOKAABHBIX MOIYASILIMIT — OYAeT XapaKkTepeH AAsL 60AbILelt
4acT! apeaAa BUAQ.

Karuesvie crosa: capaH40BbIE, Prumna primnoa, apeaa, EBpaSI/IH, S9KOMOAEANPOBaHUE, IIPOrHO3, rA06aAbHOE MTOTENAEHNE.,

Patterns of ecologo-geographic distribution of the grasshopper Prumna primnoa (Motschulsky, 1846)
(Orthoptera: Acrididae: Melanoplinae)
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Abstract. Prumna primnoa (Motschulsky, 1846) is the species of the acridid subfamily Melanoplinae. The species is widely
distributed across the temperate Asia and sometimes can damage different crops. The goals of this article are to characterize
the actual distribution of the species, to generate species distribution models for the contemporary and future conditions
and to estimate possible shifts in its distribution patterns. The modern range of the grasshopper P. primnoa is characterized
by the data on its known localities. The species distribution models are generated on the basis of two approaches, namely
the maximum entropy and the multidimensional ellipsoid envelope, and the set of bioclimatic variables. These models,
especially the maximum entropy one, describe well the contemporary distribution of P. primnoa. The predictive contributions
of bioclimatic variables and their significances were estimated. The hypothesis that as a result of global warming the areas of
suitable conditions for the species will noticeably decline is proposed. In the future, the potential harmfulness of P primnoa
may be revealed in the agricultural landscapes of the Lower Amur region and Sakhalin Island, however, the general trend of
possible shifts in the species distribution, namely decreasing of habitats, probably, number and abundance of local populations,
may be evident for the main parts of the species range.

Key words: grasshopper, Prumna primnoa, range, Eurasia, ecomodelling, forecast, global warming.
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BBepeHue

AaapHeBocTOuHast Oeckpbiaasi KOObIAKA Prumna
primnoa (Motschulsky, 1846) — mpeacTaBUTEAb TOACe-
MerictBa Melanoplinae, oTanyaoierocsi 0T GOABIIMHCTBA
OCTAaAbHBIX ceMelcTB U mopcemencts Acridoidea cBoe-
00pasHbIM pacrpocTpaHeHreM (C OAHOM CTOPOHbI — Mpe-
MIMYILIECTBEHHO BHeTpomuyeckass EBpasus, ¢ Apyrom —

HayuHast cTaTbs / Research Article
DOI: https://doi.org/10.5281/zenodo.14509527

CesepHas u IOxHast AMeprKa) 1 XOPOLIO BBIPQKEHHON Y
MHOTUX POAOB U BMAOB PEAYKLMEN KPbIAOBOIO alapara.
Boabliasi 4acTh MAAEAPKTUYECKUX BUAOB IOACEMENICTBA
XapaKTepuayeTcss OYEBUAHBIMU MPUCIIOCOOAEHUSIMU K
00UTaHUIO CPEAU LIVPOKOAUCTHOIO Pa3HOTPaBbsl ANOO Ha
AUCTBSIX AepeBbeB 1 KycrapHukos [CrebaeB u Ap., 1984].
CoOTBETCTBEHHO, 3aCEASIIOT OHU IIPEMMYIIECTBEHHO Ayra
" AecHble omyiuku [Sergeev, 1999, 2011]. IIpeobaapaHue
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KOPOTKOKPBIABIX AU AQ)Ke OeCKPBIABIX (pOPM OIpeAeAsieT
BBICOKOE BUAOBOE OOraTCTBO U SHAEMIU3M IIPEACTABUTEAEN
AQHHOTO TTOACEMENICTBa B HauboAee OAATOIPUSTHBIX AAS
Hero palioHax BHeTpomudeckoil EBpasuy, Takux Kax or
EBpomnbl, KaBkas u ror AaabHero Boctoka [Sergeev, 1998,
1999]. HapsiAy ¢ MHOTOYMCAEHHBIMM BMAAMU C HEOOADb-
LMY apeasaMyu MOACEMEVICTBO BKAIOYAET U HECKOABKO
LIMPOKO PACHPOCTPAHEHHBIX CAPAHYOBBIX, B TOM 4MCAE U
MOTEHLMAABHBIX BpepuTeaerl [[Ipearederckuit 1 Ap., 1935;
Muienko, 1972]. TakoBbl 6ecKpbiaasi, AU TelIasi 0eCKpbI-
AQs, U AQABHEBOCTOYHasl Oeckpbirasi KOObIAKM (Podisma
pedestris (Linnaeus, 1758) u Prumna primnoa). O6a
BMAQ XaQpPAKTEPUBYIOTCS OOKOBBIMU HAAKDBIABSIMM, XOTSI
B HEKOTOPBIX MOMyAsILUsX P pedestris BcTpedaeTcst 1 Ma-
kporrepHast popma [Nadig, 1984; Lemonnier-Darcemont,
Darcemont, 2014]. Apeaa P. pedestris oxBaTbiBaeT 3HA4YU-
TeAbHYIO YacTb EBpasunm — ot 3amapnoit EBporer po Llen-
tpaabHot SIkytuu [Ceprees, BanbkoBa, 2003], Toraa xak
P. primnoa pacceaet ot TyBbl A0 CaxaaMHCKOI 006AaCTU U
oT LleHTpaabHOI JIKyTUM AO CeBepo-BOCTOKAa MOHroAnn u
Kurast [Ceprees, 1986; Cropoxkenko, 1986; Sergeev et al.,
2019]. 91O camblil LIMPOKO PACHPOCTPAHEHHBIN ITPEACTA-
BUTEAD popa Prumna Motschulsky, 1859, o6beaunsitomero
25 n3BeCTHBIX BUAOB [MuieHko, 1974; Ito, 2015; Cigliano
et al., 2024], apeaAbl GOABLIMHCTBA KOTOPBHIX HEBEAUKU U
orpaHmyeHs! 1orom AaabHero BocTtoka Poccun, Cesepo-
Bocrounsim Kutaem, Kopeiickum moayocrpoBom u fAnon-
cKuMM ocTpoBamu [Sergeev, 1999, 2011].

KanMaTuveckue msMeHeHUs, OCOOEHHO IOCAEAHUX
AT, & TaK)Ke TpaHCPOPMALMsI MECTHBIX 9KOCUCTEM MOTAU
1 MOTYT BAVATb Ha XapaKTep pacCeAeHMsI CAapaHYOBBIX, B
TOM YMCA€ Y AAABHEBOCTOYHOI OECKPBIAOI KOOBIAKH, I10-
TEHLIaAbHAsI BDEAOHOCHOCTD KOTOPOIL B XOAE TIOTEIAEHSI
KAMMAaTa Y COKpAIleHNs ITAOLIAAM AECOB MOSKET BO3PACTH.
3apaya MCCAEAOBaHMS — BBISICHUTD 3aKOHOMEPHOCTY 3KO-
Aoro-reorpaduuecKkoro pacrnpepeAeHus: Prumna primnoa
M0 AQHHBIM O TOYKaX HaXOXAEHUsSI BUAQ, MMEKIIMMCS
OLIEHKaM €ro Y/ICAEHHOCTM, COBPEMEHHBIM U ITPOrHO3HBIM
OMOKAMMATIYECKIM AQHHBIM, IIOCTPOUTD MOAEAM €ro pac-
MIPOCTPAHEHMsI ¥ HAa OCHOBE COIIOCTABAEHMSI TaKUX MOAe-
A€l BBISIBUTb OCHOBHbIE TPEHABI BO3MOYXHBIX CMeIeHUN
IrPaHUL] apeaAa U ONTUMAABHBIX AASI BUAQ PAlOHOB.

MartepuaA 1 METOABI

VcxopHBIE AaHHBIE O paclpoCTpaHeHuu P. primnoa B
npeaeAax apeaAa cobpaHbl B OCHOBHOM B 1977-2022 ropax
KaK B XOA€ KaueCTBEHHBIX COOPOB, TaK 1 C IOMOLI[bI0 METO-

Puc. 1. Pacnipoctpanenue Prumna primnoa.
Fig. 1. Distribution of Prumna primnoa.

AOB, TTO3BOASIIOLINX OLIEHUTb YMCAEHHOCTb CAapaHYOBBIX, B
MepBYI0 0OYepeAb KOAMYECTBEHHBIX YUeTOB Ha BpeMs CTaH-
AAPTHBIM SHTOMOAOIMYECKVMM CAuKOM B OIIPEAEAEHHBIN
MIPOMEXYTOK BpeMeHU C IepecyeroM Ha 1 yac [Gause,
1930; Ceprees, 1986; Sergeev, 2021]. AAst KaXXAOI TOUYKM
ONpeAeAsIAUCh Treorpaduyeckrie KOOPAMHATBL, aOCOAIOT-
Hble BBICOTBI, OIMCBIBAAOCH COCTOSIHVE PaCTUTEABHOTO
MMOKpOBa U MoyB. [IpoaHaAM3MpPOBaHBI TaK)Ke MaTepUaAbl
KOAAEKIMOHHBIX (OHAOB 300AOTMYECKOTO MHCTUTYTA
PAH (Canxr-Ilerepbypr, Poccusi), PepepasbHOro Hayd-
HOTO LieHTpa O1opasHoobpasust HazeMHoI1 O1oTbl BocTou-
Hoit Asun ABO PAH (BaapuBocTok, Poccust), VIHcTuTyTa
cucremaruku u skoaoruu xuBotbix CO PAH (Hosocu-
6upck, Poccus) u HoBocMOMpPCKOro rocypapCTBEHHOTO
yuuBepcurera (HoBocnbupck, Poccus), a Takke AOCTYII-
Hble ImybAMKaLuu. AAst orpepeAeHyst reorpaduuecKux Ko-
OPAMHAT TOYEK Yy4eTOB, IpoBeAeHHBIX A0 2000 roaa, mc-
noab3oBaau naker Google Earth Pro 7.3.3 ¢ yrouHeHuem
[pY HEOOXOAMMOCTY IO AOCTYIIHBIM TONOrpaduyecKum
KapTaM U TIOCAEAYIOLel BaAupauuein. AAs TIOCTPOEHUs
MOAEAEN VICTIOAb30BaHbI AaHHbIE IO 124 TOYKaM HaXOAOK
[Sergeev et al., 2024].

DKoAoro-reorpadguyeckoe  pacnpocTpaHeHUe BU-
AOB MOAEAMPOBAAOCH Ha OCHOBE ABYX PasHBIX IIOAXOAOB:
MakcuMaAbHOIT sHTporuu (maker MaxEnt 3.4.4) [Phillips
et al, 2006; Morales et al., 2017] 1 3AAUIICOMAAABHBIX
MHOTOMEPHBIX 9KOAOIMYeCcKMX Huir (maker «ellipsenm» B
cpeae R) [Cobos et al., 2023]. B xauecTBe mapamMeTpoB Mo-
A€AEe CITIOAB30BaHbI AQHHBIE 10 KAMMATUYeCKMM IT0Ka3a-
TeAsiM (19 Tak Has3bIBaeMbIX CTAHAAPTHBIX OMOKAMMATIYE-
CKUX TepeMeHHbIX) AAs1 1970—-2000 roa0B ¢ paspelieHreM
30 yraosbix cexyHa, [Fick, Hijmans, 2017]. /13 Hux AAs mo-
CTPOEHUST MOAEAU SAAUTICOMAA OTOOPAHBI LIIECTh HEKOPpe-
AVPYIOLIMX AU OY€Hb CAA60 KOPPEAUPYIOLIUX (B IPaHULIAX
perroHa NCCAeAOBAHMI) IIEPEMEHHBIX, TOCKOABKY AQHHBII
AATOPUTM YYBCTBUTEAEH K 3aBUCHMOCTU IapaMeTpOB, a
VIMEHHO: CpPEAHEropoBas TeMIlepaTypa, MaKCUMaAbHas
TeMIlepaTypa CaMOIO TeIAOTO MeCsAIld, MWHMMAAbHAs
TeMIlepaTypa CaMOrO XOAOAHOTO MecCslja, CPEAHETOAOBas
CyMMa OCaAKOB, OCAaAKM CAaMOTO TEMAOTO KBapTaAld, OCAA-
KI1 CAMOT'0 XOAOAHOTO KBapTaaa. [Taker MaxEnt (3.4.4) ot-
AMYAETCS] BBICOKVIM YPOBHEM CTAaHAAPTU3ALVM, AOBOABHO
LIXPOKUMU BO3MOKHOCTSIMHU IIOAB30BAaTEABCKIX HACTPOEK
U APY)KeCTBEHHbIM MHTepdeiicom. MoaeAau reHepuposa-
AVICh C KpocCc-BaAupaumein (25 mOBTOPHOCTeIT) U OLleHNU-
BAAIChH C TIOMOIIbIO TECTA HA HAAEKHOCTH (IO TAOIAAU
mop KpuBon oTkAuka — AUC). 3HauMMOCTb [epeMeHHbIX
OTIPEAEASIAACH TI0 YUTEHHOM AMICIIEPCUI U C TIOMOIIBIO Te-
CTa CKAQAHOTO HOKa. AAsI IPOTHO3HBIX MOAEAEN pacrpo-
CTpaHeHNA BMAA MCIOAB30BaHbl KAMMAaTU4YeCKe OLeHKH,
paccuuranHbie 1o mopearn CNRM-ESM2-1 [Séférian et al.,
2019], u mpeacKasaHMe AAABHENIIET0 yBEAMYEHMsS] KOH-
LEHTPaLU TIAPHUKOBBIX Ta30B B aTMocdepe Mo CLeHapu-
SIM M3MeHeHUs] KOHI[eHTPAlM MapHUKOBBIX razoB 2—4.5
u 3-7.0 [Meinshausen et al., 2020]. MoaeAb SAAUIICOU-
AAABHOJ 5KOAOTMYECKON HUIIM MOCTPOEHa IO CPEAHUM
3HAYEHUAM AASA 25 BapUAHTOB, IIPY 3TOM IO PACCTOSIHUIO
MaxaaaHobyCa OLEeHMBAAOCh PACCTOSIHME OT LIEHTPA 9A-
AuIconAa (1o KoBapuaLMOHHONM MaTpuile) mocae orbopa
99% 3HayeHmil. basoBas KapTa co3paHa B paBHOYTOABHOI
KOHMYeCKoil mpoekyuu Aambepra, a caMu KapThl pacrpo-
CTpaHeHVs IOCTPOEHBI ¢ moMolnbio makera QGIS 3.18.3.
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MpurogHoCcTb MecToobuTaHuit

Suitability of conditions
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Puc. 2—3. OueHKa IPUTOAHOCTY MeCTOOOUTaHMiT Prumna primnoa.
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2 — 110 MOAEAU MAKCUMAABHON SHTPONNH (BCe OMOKAMMATIYECKIE ITepeMeHHbIe AAs IIepyiopa 1970—2000 rop0B; CpeaHIe IO MUKCEASIM 10 25 OBTOP-
HOCTSIM C KPOCC-BAaAMAQLVEN) AASI BCEX MECTOHAXOXKAEHMIT; 3 — T10 MOAEAM SAAUIICOUAHON MHOTOMEPHOI SKOAOTMYECKON HILIN (LIeCTh OMOKAMMATIHIECKIX
IepeMeHHbIX AAST ITeproaa 1970—2000 roa0B; CpeAHMe T10 IMUKCEASIM 110 25 IIOBTOPHOCTSIM) AASI BCEX MECTOHAXOXKAEHMIL.

Figs 2—3. Predicted probabilities of suitable conditions for Prumna primnoa.

2 — according to the maximum entropy model (all bioclimatic variables for 1970-2000; point-wise means for 25 replicates with cross-validation) for all
localities; 3 — according to the ellipsoid envelope model (six bioclimatic variables for 1970-2000; point-wise means for 25 replicates) for all localities.

OcCo0eHHOCTH pacHpoCTpaHEeHUs u
3KOAOTMHU BUAQ

AaapHeBoCTOUHAsT OeCcKpbiAasi KOOBIAKA LIMPOKO pac-
pocTpaHeHa Ha ore AaapHero Bocroka Poccuu: B Amyp-
ckoit obaactu [AanreBa, 2023], B 1o>kHOIT yacTu Xabapos-
ckoro Kpasi, B [IpumMmopckoM Kpae (Kpome 10ra), Ha OCTpOBe
CaxaauH (puc. 1). Ykasauue pas ocrposa Kynammp [Mu-
11eHKO, 1974] HykpaeTcst B oATBep)AeHun. Kak 1 B Apy-
I'UX YacTsIX apeaaa, Ha wore AaabHero Boctoka P, primnoa
obuTaeT Ha AeCHBIX MOAsHaX u omyuikax [CtebaeB u Ap.,
1988]. Kpome Toro, momapaercst oA MOAOTOM paspeXkeH-
HBIX AYOHSIKOB M B 3apOCASIX KYCTapHUKOB (0COOEHHO
Lespedeza spp.), a Takke Ha OTKPBITBIX KCEPOTEPMHBIX
y4acTKax € IPUCYTCTBUMEM KYCTaPHMKOB U PAa3HOTPABbsI.
O6buane Brpa HeBeAMKO, 00b19HO OT 1 A0 8 5K3./4. Kpome
TOT0, KOOBIAKA TAKOKE YKasaHa AASL CeBepO-BOCTOKa MOH-
roaun [Horcomxkas, 1972; Maran, Cejchan, 1974] n Kuras
[Bey-Bienko, 1929, 1930; Xia, 2006].

B 3amapHOI 4YacTu apeasa AAQAbHEBOCTOYHasi Oec-
KpblAast KoOblAKa u3BecTHa u3 TyBbl (puc. 1), oTkyaa
BIiepBble OblAa yKazaHa bepexkossim [1951] kak Primnoa
primnoides auct. ITo3xe 6biAa yCTaHOBAEHA OLIMOOYHOCTD
aroro omnpepeaennst [Ceprees, 1982] u 6p1A0 MmoxasaHo,
4TO Prumna primnoda BCTPEYaeTCs] AOKAAbHO, B OCHOB-
HOM Ha nepudepun CTENHbIX KOTAOBMH LIEHTPAABHOI U
I00KHOU yacTeit TyBbl, TA€ 00MTaeT HA PasHOTPABHBIX AY-
rax ¥ ONyLIKaX, B TOM 4ucAe eApHUKoB [Ceprees, 1982;
Sergeev et al., 2019]. O6uAue BuAQ 3A€Ch BbILIE, HA YDOBHE
10-36 sK3./4. KoObIAKa Tak)Ke HalA€Ha B YCUHCKOW KOT-
AOBMHE Ha camoM 1ore KpacHosipckoro kpas, TO ecTb CO-
npeaeabHo ¢ Tysoi [VBaHoBa, 1968]. Bup m3BecteH us
ITpeabaitkaabsi, 0buTaer TaKke B 3abaiikaAbe, IPUYEM €T0
TUIIOBOE MECTOHAXOXXAEHME — OKPECTHOCTY BepXHeyAuH-
cka (ceityac Yaan-Yps) [Fischer de Waldheim, 1849; Mu-
meHko, 1974]. AoBoabHO 00biueH B BocTouHom 3abarika-
abe [[Toros, 1964; AkyaoBa, 2008], HO BCTpeyaeTcsi OYTH
MCKAIOYUTEABHO B AECHOM 30H€e, HE3HAYUTEABHO IIPOHUKASI
B Aecocteny. B 3abaiikaabe KOOBIAKA 3aCEASIET AYTa, A€C-
HBI€ OIYIIKM, OAHAKO IPOHMKAET ¥ B TOPHO-CKAOHOBBIE

cremu ¢ KycTapHuKamu u pasHoTpaBbeM ([CToposkeHKo,
1997], aanubie aBTOpoB). ObUAME BUAA IPUMEPHO HA TOM
JKe YpoBHe, uTo 1 B TyBe. B SIKyTun Bup HaillpAeH He TOABKO
B ee I0)KHO 4acTH, HO 1 HeMHOTO ceBepHee 62°N [Epmako-
Ba, 2014]. 3pech OH TaKk)Xe 0OMTAET HA AECHBIX OIYLIKAX U
MTOASTHAX, @ YYICAEHHOCTD €T0 HEeBeAUKa.

MoaeAu pacnipocTpaHeHUs

MoaeAau pactpeAeAeHNsI ONITYMAABHBIX AASI BUAQ Me-
CTOOOMTAHNMIL, CTeHEePUPOBAHHBIE C IOMOIIBIO ABYX PasHbIX
MTOAXOAOB (pucC. 2, 3), 04€Hb MOXOXKM, OAHAKO YPOBHU IIPU-
TOAHOCTY 3aMEeTHO Pa3AMYAIOTCS: OL[EHKH, TIOAYYEeHHbIE B
pe3yAbTaTe peaAusaly aATOPUTMAa MaKCUMAAbHON 3H-
TPONNY, 3aMETHO BBIILIE PACCYMTAHHBIX AASI MHOTOMEPHO-
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Puc. 4. TecT CKAQAHOTO HOXKa AASI MOAEAM PacripocTpaHenus Prumna
primnoa (Bce 6MOKAMMATIYECKNE ITepeMeHHbIe AAst teproaa 1970-2000 ro-
AOB; 25 MOBTOPHOCTEN C KPOCC-BAAUAQLIMEN) AASI BCEX MECTOHAXOXKAEHMUIT:
a — 6e3 AQHHOIT IIePEMEHHOIT; b — TOABKO € 9TOJI IIePEMEHHOIT; C — T10 BCeM
nepeMeHHbIM; biol-biol9 — Guokanmaruyeckue nepemenHoie (cm. TabA. 1).

Fig. 4. Jackknife test for the Prumna primnoa (Motschulsky)
distribution model (all bioclimatic variables for 1970-2000; 25 replicates
with cross-validation) for all localities: a — without a variable; b — with the
only variable; ¢ — with all variables; biol-biol9 — bioclimatic variables (see
Table 1).



294 M.I. Ceprees, C.IO. Croposxenko, B.B. Moaoa1os, B.A. ’)Kapxos, A.J. ITamkosa, A.A. IllambrakoBa

Suitability of conditions

[Jo.01 [Eo.1 [02 []03

[]04 [J05

[Jo06 [EO07 MO8 MO9S

Puc. 5-8. TIporHosupyemble BEpOSTHOCTI PACIPEAEAECHIS TIOAXOASLLMX YCAOBUIL AASL Prumna primnoa (MOA€Ab MAKCYMAABHOM SHTPOIUM, IPOTHO3bI
OGUOKAMMATUYECKVX TIepeMeHHBIX 3a 2021-2040 1 2041-2060 roabl B COOTBETCTBUM C TAOGAABHOI KAMMATHYeCKON MoAeAblo CNRM-ESM2-1 [Séférian et
al., 2019]; cpeaHye O MKCEASIM AASL 25 IOBTOPHOCTEN C KPOCC-BAAMAALIMEN, BCE MECTOHAXOXKAEHMS).

5,7 — 2021-2040 roppy; 6, 8 — 2041-2060 roAbL; 5—6 — ClLieHapyil M3MeHeHNUs KOHLIeHTPaLMy IIapHMKOBBIX Ia30B B arMocdepe 2—4.5, 0CHOBaHHbII Ha
CPEAHMX YPOBHSIX SMUCCUM TTAPHUKOBBIX ra3oB; 7—8 — clieHapuil MU3MeHeHMsI KOHLIEHTPaLy MAPHMUKOBBIX Ia30B B aTMocdepe 3—7.0, OCHOBaHHbII HA BBICO-

KVX YPOBHSIX MICCUM TAPHUKOBBIX ra3oB [Meinshausen et al., 2020].

Figs 5-8. Predicted probabilities of suitable conditions for Prumna primnoa (Motschulsky) (maximum entropy model, forecasts of bioclimatic variables
for 2021-2040 and 2041-2060 according the global climate model CNRM-ESM2-1 [Séférian et al., 2019]; point-wise mean for 25 replicates with cross-

validation, all localities).

5,7 — 2021-2040; 6, 8 — 2041-2060; 5-6 — the 2—4.5 Shared Socioeconomic Pathway based on intermediate greenhouse gas emissions; 7-8 — the 3-7.0
Shared Socioeconomic Pathway based on high greenhouse gas emissions [Meinshausen et al., 2020].

ro saaumncoupa. I'lpy aToM ypoBeHb CTaTUCTUYECKON TOA-
Aepxku epBoit Becbma BbicoK (AUC = 0.952), a BTopoit —
3ameTHO HipKe (0.612 Aast 1000 nrepaunit). Kpome Toro, Ha
KapTe, IOCTPOEHHON HA OCHOBE IEPBOI0O MOAX0AR (puc. 2),
XOPOLIO BUAHA OOLIMPHAS Y HAXOASILASICS BHYTPU U3BECT-
HOTO apeaaa OAarompusiTHast AAsI BUAQ 00AACTb Ha ceBepe
BuyTtpenneit MoHroann (Kutaii), B OCHOBHOM BAOAb 3a-
MMAAHOIO MaKpOCKAOHAa boabpuioro XuHraHa. VIHTepecHb!
n ABa ODoAee MAM MeHee M30AVPOBAHHBIX paiOHa C ONTU-
MAaABHBIMU AASI AAABHEBOCTOYHOU OECKpPBIAOI KOOBIAKY
YCAOBUAMM: 3TO OCTPOB XOKKalAO M 3aIlaAHbIl MaKpO-
ckAaoH Cpepnero Ypaaa (puc. 2), — HO Ha XOKKaifAO 5TOT
BUA 3ameltieH 6AnskuM Prumna fauriei (1. Bolivar, 1890), a
YYacCTOK Ha YpaAe CKopee BBITASIAUT MOTEHIMAABHO MpPHU-
TOAHBIM AASI OOMTAaHMSI BUAQ. 3aMETHBIE PA3AUYMS MEXAY
MOAEASMM, TOCTPOEHHBIMM C TIOMOIIBIO ABYX IIOAXOAOB,
OIIPEAEASIIOTCST KaK IPUHLMIIMAABHBIM HECXOACTBOM aA-
TOPUTMOB, A€XKAIVIX B MX OCHOBE, TaK U OrPaHMYEHHBIM
Ha0OPOM IlepeMEHHBIX, MCIIOAb30BAHHBIX AASI T€HepaLuu
MHOTOMEPHOI'O SAAUIICOMAQ.

MoaeaupoBaHue pacrnpocTpaHenus P primnoa 1nos-
BOAAET OLEHUTHb 3HAYMMOCTDb paBAM‘IHbIX HepeMEHHbIX.
Kaxk o1jeHKa 1xX mpeACcKasaTeAbHOro BKAaAa (Taba. 1), Taxk u
METOA CKAQAHOTO HOXA (pHC. 4) B IIEPBYIO OYEPEAD BbIAE-
ASIIOT ABE V3 HUX, @ MIMEHHO OCAAKM CaMOI'0 BAQXXHOI'O Me-
CALIa I CAMOT'O TEIIAOTO KBapTaAd, TO €CTb OCAAKU BTOPOIL
IIOAOBVHBI A€TQ, YTO TUMNYHO AASI PETMIOHA, HAXOASILETrO-

Cs B 3HAYMTEABHON CTENeHM IMOA BAMSHUSAM A€THUX MYyC-
COHOB. 3aMeTHO TaKKe BAVSIHVE Ce30HHBIX BapbMPOBAHNUI
TeMIIepaTypbl, CPEAHETOAOBOM TeMIlepaTyphl, CpPeAHeN
TeMIlepaTypbl CaMOrO 3aCyLUIAMBOIO KBapTaAa, a TaKKe
MUHMMAABHOJ TeMIIepaTypbl CAMOTIO XOAOAHOTO Mecslia.
ITocAepHUIT TapaMeTP MOXKET OBbITD CYI[eCTBEHHbIM B KOH-
TUHEHTAABHON YaCTM apeaAa BUAQ, TOCKOABKY MaAOCHEX-
HbI€ 3VIMBI MOT'YT IPUBOAUTb K TAYOOKOMY ITPOMEP3aHUIO
MOYBBI U TUOEAU SileKAaAOK. MeToA CKAQAHOTO HOXa
M03BOASIET AOOABUTD K YMCAY OCHOBHBIX (aKTOPOB ellie U
0CAaAK! CAMOTO BAQKHOTO KBapTaAa.

ITporHo3HBIE MOAEAM AASL ABYX TTOCAEAOBATEABHBIX
TePMOAOB M PA3HBIX ClieHapueB yBeAMYeHNUs KOHIleHTpa-
LUK [TAPHUKOBBIX ra3oB B armocdepe (puc. 5-8) pAeMOH-
CTPUPYIOT BO3MOXXHOE 3HAYUTEABHOE YXYALIeHNE YCAOBUI
CYLIeCTBOBAHNUA BMAQ B 3alAAHOI M OCOOEHHO B IOXKHOI
YacTM ero COBPEMEHHOTO apeaAa — OT CeBepO-BOCTOKA
Mouroann u 3abarikaabst oo Ilpumopckoro xpasi. Hau-
60Aee OAATONIPUATHBIE AASL BAQ PAllOHbI, BEPOSITHO, CMe-
crarcs B Ilpuoxorpe n Hipkuee ITpuamypbe, a Taioke 6yAyT
oxBaThIBaTh Bech CaxaAuH.

Taxum 06pasoM, eCTb OCHOBAHUS IPEANIOAATaTb, YTO
B YCAOBMSX TIAOOAABHOIO IIOTENAEHMA OAaronpuUsTHbIE
AASL AAABHEBOCTOYHOI G€CKPBIAOIT KOOBIAKM T€PPUTOPUN
3aMeTHO COKpatATcs. IloTeHlMaAbHas BPEAOHOCHOCTH
P, primnoa B iepCreKTNBe, BO3MOXKHO, OYAET MPOSABASTbCA
TOABKO B arpoAaaHpiiadrax Hiwkxero ITpuamypes u Caxa-
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Tabauua 1. ITpeackasaTeAbHbIN BKAAA OMOKAMMATIYECKUX [IEPEMEHHDIX.

Table 1. Predictive contributions of bioclimatic variables.

TTpOLIeHTHBII BKAAA
BuokAuMariuieckasi repeMeHHast . BaskHOCTD MepecTaHOBKU
P . HepeMeHHOI .
Bioclimatic variable I Permutation importance
Percent contribution
biol CpeaHeropoBast TemMIeparypa 71 0.2
Average annual temperature
. CpeAHUIT CyTOYHbII AMAMIa30H TeMIIEPaTyp (IIOMeCA4YHO)
bio2 : 3 1.1
Average daily temperature range (monthly)
bio3 V[BOTepMI/l‘:IHOCTb 01 0
Isothermality
biod Ce3soHHoe BapbMpOBaHie TeMIepaTypbI 17.3 14.9
Seasonal temperature variation
. MakcuMaAbHas TeMIIEpaTypa CAMOTr0 TEIAOTO MeCsLA
bio5 . 0.5 1.9
Maximum temperature of the warmest month
. MuHUMaABHAs TEMIIEPATYPa CAMOI'O XOAOAHOT'O MECSILIA
bio6 . 6.9 7.7
Minimum temperature of the coldest month
. A6COAIOTHAST AMIIAUTYAQ TEMIIEPAT
bio7 ¥Ad TEMIEPETYP 45 0.6
Absolute temperature amplitude
bio8 CpeaHsisi TeMIIepaTypa cCaMoOro BAQKHOIO KBapTaAa 39 5
Average temperature of the wettest quarter ’
. CpeaHsisi TeMIIepaTypa caMoro 3acCylIAMBOIrO KBapTaAd
bio9 . 8.6 7.3
Average temperature of the driest quarter
biol0 CpeaHsisl TeMIlepaTypa caMoro TEMAOro KBapTaaa 44 108
Average temperature of the warmest quarter
. CpeaHsisi TeMIlepaTypa caMOro XOAOAHOTO KBapTaAa
bioll 1.8 0.6
Average temperature of the coldest quarter
biol2 | L0ACBA CYMMa 0CaAKoB 1.3 3.2
Annual precipitation
biol3 Ocaéxfa CaMOro BAKHOTO MecsLla 19 55
Precipitation of the wettest month
biold Ocael{m CaMOro 3acyLIAMBOrO MecAla 2.9 55
Precipitation of the driest month
biol5 CesoHHoe BApbUPOBAHUE OCAAKOB 19 31
Seasonal variation of precipitation
biol6 OCaAK?/I CaMOro BAKHOTO KBapTaAa 12 104
Precipitation of the wettest quarter
biol7 OCﬁAK?/I CaMOro 3aCyLIAMBOIO KBapTaAa 0 0
Precipitation of the driest quarter
biol8 OcaA.K.I/I CaMOro TeMAOro KBaprasa 16.3 99
Precipitation of the warmest quarter
biol9 Ocaé,x?[ CaMOrO XOAOAHOIO KBapTaAa 15 0
Precipitation of the coldest quarter

l'IpMMeqam/le. HOAY)KVIPH])IM l].lpM(bTOM BBbIAEAEHBI ITIATh HaMGOAee 3HAYMMBbIX IT€pEMEHHBIX.

Note. The five most significant variables are highlighted in bold.

AVIHA, TOTAQ KaK O6].LU/I]7I TPEHA BEPOATHDBIX U3MEHEeHUN —
COKpallleHMEe 3aCEASIE€MbIX MeCTOOOUTAHMIT ", CKopee Bce-
T0, YMCAQ U YNCACHHOCTU AOKAAbHBIX HOHYA}IL[I/HV/( - 6yAeT
XapaKTEPEH AAA 6O0ABILIEI YacTU apeaAa BUAa.

3akArueHue

AHaAu3 AQHHBIX O PacIpOCTPAHEHNN AAABHEBOCTOY-
HO1 6eCKPBIAOIT KOOBIAKY Prummna primnoa OATBEPXAQ-
€T ee LIMPOKOe PacIpoCTpaHeHue Ha BocToke [TareapkTu-
xu - ot TyBor poo CaxaanHa u ot LlenTpasbHoit SAkyTnu Ao
npumMepHo 44°N. Ilpu aTOM apeaa BMAQ SIBHO CyXKaeTcs C
BOCTOKA Ha 3amap. MoAeAu pacrnpocTpaHeHus KOOBIAKY,
OUYEBUAHO, OTAMYAIOTCSI OT TAKOBBIX, Cr€HEPVPOBAHHBIX
AASL ADYTUIX TIPSIMOKPBIABIX, CBSI3aHHBIX ITPEMMYIIeCTBEH-

HO ¢ AaapHuMm Bocrtokom Poccum, Takux xak Decticus
nigrescens (Serg. Tarbinsky, 1930) [Sergeev et al., 2023] u
Paracyphoderris erebeus Storozhenko, 1980 [Storozhenko
et al, 2023], ocobenHo AAsi mepuopoB 2021-2040 u
2041-2060 rop0B, A€MOHCTPUPYIOIIUMX B OCHOBHOM OT-
HOCUTEABHYIO MPOCTPAHCTBEHHYI) YCTONYMBOCTb OITH-
MAABHBIX AASI 9TUX BUAOB PaitoHOB. [IporHosupyemoe 3Ha-
YUTEABHOE COKpalljeHre OAArONpUSsITHBIX AAsL P primnoa
TEPPUTOPUIL He TIOATBEP)KAQET TUIIOTE3Y O BEPOSITHOM Ha-
pacTaHUM XO3SNICTBEHHOrO 3HAYEHUS] BUARQ, AKTYAABHYIO,
HaINpuMep, AASL YepHOII0A0COIT KOObIAKU Oedaleus decorus
(Germar, 1817) [Popova et al., 2022], a ckopee CBUAETEAD-
CTBYeT O BO3MOXXHOM COKDAIEeHUM YMCAQ TOMYASLMI U
CHIDKEHUM YMCAEHHOCTU AABHEBOCTOYHON OECKPBIAOI
KOOBIAKM TPV TAOOAABHOM ITOTEIIAEHUN.
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baaropapHocTn

Mbl KCKpeHHe NMpPU3HATEAbHBI BCEM KOAAEraM, OCO-
0eHHO yYyaCTHMKAM MHOTOYVMCAEHHBIX SKCIIEAULINIL, B IIep-
ByI0 ouepepb B.M. Mypasbesoi1, A.I. byrposy, I1.I. Kasa-
xosoi1, A.V. An, AV TlonoBoii, a TaKXe CTYA€HTaM U BO-
AUTEASIM SKCIIEAULMOHHOTO TPAHCIIOPTa 3a pasHOOOpas-
HYIO IIOMOIL[b B COOp€e MCXOAHBIX AQHHBIX. MbI 6AQropapHbI
nokoiiHbIM V1.B. CrebaeBy, H.H. Co6oaeBy 1 A.A. MuineH-
KO 3a MOAAEP)KKY HAIIMX MCCAEAOBAHMIT U IePeAAHHBIN
MU OECLIEHHBIN OMBIT PAOOTHI C CAPAHYOBBIMU. Bbiparkaem
npr3HaTeAbHOCTDb A.B. [opoX0BY 32 BO3MOXKHOCTb PabOThI
C KOAAEKLVIOHHBIMYU (POHAAMYU 300A0TMYECKOTO MHCTUTY-
ta PAH, a Taioke pelieH3eHTY 3a OAe3HbIe 3aMeYaHMsI.

VccaepoBaHNA BBITOAHEHBI 3a cueT rpaHTta Poccuir-
ckoro HaywyHoro dounpa Ne 22-66-00031 (https://rscf.ru/
project/22-66-00031). 3HauMTeAbHasT YaCTb MCXOAHBIX
AQHHBIX O TOYKAX HaxoXpAeHus BUAOB (A0 2019 roaa) co-
OpaHa OAaropapsi TOAAEP)KKE 3aBEpIIEHHOrO TpPaHTa
POOU (16-04-00706).
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HosBble cBepeHus o payHe u pacnpepeAeHNY HACTOSIIX MYX
(Diptera: Muscidae) na Tepputopuu MarapaHckoi ooaactu, Poccus

© H.H. Tpuapux

VIHCTUTYT CHCTEMATHKM ¥ BKOAOTMM KMBOTHBIX CbupcKoro oraeaenns Poccuiickoit akapeMun Hayk, ya. @pyunse, 11, HoBocnbupcek 630091
Poccus. E-mail: tridrih_nik@mail.ru

Pestome. TIpusepeH crmcox BupoB Muscidae (Diptera) Tepputopun Bokpyr ceBepHoro nobepexsst Oxorckoro mopsi (Mara-
AQHCKast obaacTb, Poccnst), Bkaouawoumit 107 BupAoB 13 20 poAOB. DTO UCCAEAOBAHME PACIIUPSIET 3HAHNSI O BUAOBOM pas-
HOoobpasuu HacToswMX MyXx AaabHero Bocroka Poccuu, yBeanuus obiiiee KOAMYECTBO BUAOB MycLiuA MarapaHckon obaactu
A0 207. VI3y4eHO HaceAeHMEe MYCLIVIA B CAEAYIOIMX MECTOOOMTAHMSIX: IPUMOPCKas TYHAPA, KOYKaPHUKOBASI TYHAPA, TOIIOA€-
BO-403€HUEBBIII A€C, FAAEYHIKY B IT0MIMax pek. HauboAbliee BAOBOE pasHOOOpasye 11 YMCAEHHOCTb MyCLMA 3aUKCUPOBaHbL
B TYHAPOBBIX MecToOOuTaHMsIX (54 B1AR), A€ AOMMHMPYIOLIEN IPYIIION 0Ka3aAoch roacemenictBo Coenosiinae. I1o uncay Bu-
AOB 1 00MAMIO 0CO0€NL B M3y4aeMOM pernoHe npeobaapaau poabt Spilogona Schnabl, 1911 (26 Bupos) u Coenosia Meigen, 1826
(11 BupoB). Briepsbie past AaapHero Bocroka npusoaurcs 24 Bupa. Aast Poccun u ITaaeapkTuky BriepBble OTMeYeHO 4 BUAA:
Spilogona calcaria Huckett, 1965, S. instans Huckett, 1932, S. neglecta Huckett, 1965, S. pulchra Huckett, 1932.

Karoueswre cAroBa: BUAOBOII CIIICOK, MeCcTooOuTaHue, dpayHa, Diptera, Muscidae, Aaabunit Boctok.
New information on the fauna and distribution of Muscidae (Diptera) in Magadan Region, Russia

© N.N. Tridrikh

Institute of Systematic and Ecology of Animals of the Siberian Branch of the Russian Academy of Sciences, Frunze Street, 11, Novosibirsk 630091
Russia. E-mail: tridrih_nik@mail.ru

Abstract. A species list of Muscidae (Diptera) of the territory around Gizhiginskaya Bay of the Sea of Okhotsk (Magadan
Region, Russia), including 107 species from 20 genera, is presented. This study expands knowledge about species diversity of
Muscidae of the Russian Far East, increasing a total number of species in Magadan Region to 207. The diversity of Muscidae
in the following habitats was studied: coastal tundra, tussock tundra, poplar-salix forest, pebbles in a river floodplains. The
highest species diversity and abundance of Muscidae were recorded in tundra habitats (54 species), where Coenosiinae were
the dominant group. The genera Spilogona Schnabl, 1911 (26 species) and Coenosia Meigen, 1826 (11 species) were the most
diverse in studied region. Twenty four species are newly recorded for the Far East. Four species (Spilogona calcarea Huckett,
1965, S. instance Huckett, 1932, S. neglecta Huckett, 1965, S. pulchra Huckett, 1932) are newly recorded for Russia and the
Palaearctic region.

Key words: species list, habitat, fauna, Diptera, Muscidae, Far East.
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BBeaenne

Myxu cemerictBa Muscidae 0OMTAIOT B pasAMYHbBIX
reorpaduyeCcKX 30HAX U SIBASIIOTCS OAHUMU U3 AOMMU-
HAHTHBIX TPEACTABUTEAEN B CEBEPHBIX PErMOHaX C 9KC-
TPeMaAbHBIMM KAMMATHYeCKMu ycaoBusimu [McAlpine et
al., 1979; Danks, 1981, 1990; YepHos, 1995 u Ap.]. Vzyue-
HU€ MOIYASILIUIT HACEKOMBIX Ha TaKUX TEPPUTOPUSIX MIPEA-
CTABASIET VHTEPEC, MOCKOABKY YCAOBUSI TaM OAM3KM K
MIPEAEABHBIM AASI KU3HU U AQKe HEOOABIINE M3MeHEeHUs
MOT'YT U3MEHSTh COCTaB Kak ¢paopsl, Tak u dayns! [Danks,
1992; Hodkinson et al., 2013]. Muscidae o6umpHbIX ce-
BEPHBIX TeppuTopuil Poccuy Mo-NpeXXHEMY OCTAKTCS
MaAOM3Yy4YeHHBbIMU. [IpEACTaBUTEAU AQHHOIO CeMelCTBa
AKTUBHO OCBOMAM BCE AOCTYIIHbIE MECTOOOMTAHMUS U SIB-
ASIIOTCSI KAIOYEBBIM JAEMEHTOM B TOHKOM PaBHOBECUU
TYHAPOBBIX C0001ecTB. VIccaepOBaHME STUX PErMOHOB,
HECOMHEHHO, ITOBBICUT YpOBeHb 3HaHuit 0 Muscidae ITaae-
APKTUKU B LIEAOM.

B oTHOLIEHUM ceBepHBIX TeppuTOpuit Poccuu npeasa-
puteAbHble HAaYHUCTUYECKUE I TAKCOHOMMYECKIE PabOThI
10 HACTOSIIUM MyXaM U3BeCTHBI AASL SIKyTun [CopokuHa u

Hayynas cratbsa / Research Article
DOI: https://doi.org/10.5281/zenodo.14547718

AP., 2016], octpoBa Bpanreas [Copokuna, Xpyaesa, 2012;
Sorokina, 2012], moayoctposa Tanmeip [CopokuHa, 2017],
YyKOTCKOro aBTOHOMHOro okpyra [Sorokina, Tridrikh,
2021], Henewkoro aBroHoMHOro okpyra [Copokuna, 2017].

OAVH 13 AQABHEBOCTOYHBIX PervMoHOB, MarapaHckas
00AaCTb, AQBHO IMPUBAEKAA AUIITEPOAOTOB M3-3a CBOErO
TOPHOTO peAbeda U MHTEPECHOI Te0OAOrMYeCKON ICTOPUH,
HO B OTHOIUIEHMU MYCLMA OH AOATO He ObIA 00CAE€AOBaH.
EavHuuHbIe BUABL ceMericTBa Muscidae ymomMmuHaauce pa-
Hee B HEMHOTOYMCAEHHBIX ITyOAMKauusX [3uHoBbeB, 1980;
Vikhrev, Sorokina, 2009, 2017; Vikhrev, 2011, 2015]. B mo-
CAeAHVIE TOABL B MarapaHckoit 06AacTu ObIAM IIPOBEAEHBI
COBpEeMEHHbIE U LieAeHANpaBAeHHble (GayHUCTUYECKNE U
9KOAOTMUECKYE VICCAEAOBAHNUS MycLUA. B pesyabrare aast
pernoHa 66140 BeisiBA€HO 115 BupaoB Muscidae u3 23 poaos
[Sorokina et al., 2018; Tpuapux, Copokuna, 2020]. Ana-
A3 TaKCOHOMUYECKOI CTPYKTYpBI CeMeiCTBa IOKa3aa,
YTO AOMUHMPYIOIMMM POAAMU B MCCAEAOBAHHOM YacTU
obaactu siBasitorcst Spilogona Schnabl, 1911 u Coenosia
Meigen, 1826 [Sorokina et al., 2018; Tpuapux, CopokuHa,
2020]. Kpome TOro, IpoBeA€H aHAAU3 IIPUYPOYEHHOCTHU
HACTOSIIMX MyX K IIOJIMEHHbBIM, A€CHBIM, OOAOTHDBIM U TYH-
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ApoBbIM AaHamadram [Tpuapux, CopoknHa, 2021]. B pa-
60Te MOKa3aHo, YTO B KAKAOM OMOTOIIEe HACEAEHME MYCLIIA
CcBOeoOpa3Ho, HO HaMbOABIllee TAKCOHOMUYECKOE PasHO-
obpasye AEMOHCTPUPYIOT AecHble (84 Buaa, 17 popoB) u
norimeHHble (63 Buaa, 19 popoB) mecrooburanus. I[Tomu-
MO 3TOrO, COOpAHHBIN MaTepuaA 13 TOV YaCTU PerroHa
ITOMOT PEIIUTb HEKOTOPbIe BOIPOCHI TAKCOHOMUU MYCLIMA
[Sorokina, 2020, 2023; Sorokina et al., 2023].

CrieMaAbHbIX MCCAEAOBAHMIT TYHADOBBIX TeppU-
Topuit MarapaHcKoil 00AaCTM AO HACTOsILEN paboThbl He
TIPOBOAVAOCK.

LleAb0 HAlIIETO MCCAEAOBaHMS OBIAO U3YYEHME BUAO-
BOro cocraBa ceMmeiicTBa Muscidae B pasAMYHBIX MeCTO-
obuTaHusAX Ha Tobepexxbe [VKUrMHCKOI ryopr OXOTCKOro
MOps.

XapaKTepMCTm(a pPeruoHa ucCAepoBa-
HUuA

MarapaHckasi 00AaCTb SIBASIETCS OAHUM U3 KPYITHEN-
VX peruoHoB Poccun co cBoeobpasHbIM peabedom, 00-
Pa30BaHHBIM KaK B pe3yAbTaTe KOA€OATEABHBIX ABV)KEHUI
3eMHON MoBepXxHOCTU (ropHbii xpeber Yepckoro u Ko-
ABIMCKOE Haropbe), TaK U 3a CYeT HK30T€HHBIX NPOLIECCOB
(9po3mitHOM U AEAHUKOBOII AesiteabHOCTHM). FOro-BocTou-
Hasl TpaHuiia 00AaCTU MPOXOAUT IO CeBEPHOMY nobepe-
Xbto OXOTCKOro Mopsi. AASI perMoHa XapakTepHa Be4Has
Mep3A0Ta, HO B IIPMMOPCKONM YacTM OHa INpuodpeTaer
npepsBUCTYI0 GopMmy. Takoe pacroAOKeHME U UCTOPU-
YyecKye MPOLIeCChl CO3AAAM HA TEPPUTOPUM MO3aUYHOCTD
AaHALIAGTOB 1 6MOTOMOB. B pernoHe npeobAaapaer BbICOT-
Hasl TMOSICHOCTb, KOTOpasi MpeACTaBA€HA MaTepPUKOBBIMU
(BepXHEKOABIMCKOE Haropbe) 1 MPUMOPCKUMU [TOA30HAMU
(ropHbIe CHCTEMBI, TPOXOASILIIIE BAOAD IIOOEPEXKDSI).

BOCTOK permoHa, rae IPOBOAMAMCH MCCAEAOBAHUS,
3aHMMAIOT 30HBI BBICOTHOJ MOSICHOCTYU M IOXKHBIX TMIIO-
apKTMYeCKUX (KycTapHUKOBBIX) TYHAP [CadpoHoBa 1 Ap.,
1999]. AAMVHUCTPATUBHBIM LIEHTPOM M3y4aeMOro patoHa
SIBASIETCSI TIOCEAOK DBEHCK, KOTOPBI BIIAOTHYIO TpUA€Era-
€T K MOPIO C FaAe4YHBbIM IAsDKeM. TakXe TYT pacroAaraer-
cs1 ycrbe peku Boabiiast [apMaHAQ ¢ TAMHMCTO-IIECYAHON
mo4Boit. ITntaeTcst peka MHOXXeCTBOM TOPHBIX PeveK U pe-
yyurek. [ToiiMa pexu 1MeeT PasHOPOAHYIO TEKCTYPY — KaK
TOABIV TAA€YHUK, TAK 1 [TOVIMEHHBIE A€Ca, IPEACTABAEHHbIE
VIBOBBIMM U TOIIOAEBBIMU AEPEBBSIMU M PA3AUYHBIMU KY-
CTapHMUKaMU C TPABOCTOEM.

MarTepuaa 1 METOABI

Hamm nccaepoBanus BoinnoAHeHbl B 2020 roay B pail-
oHe I'KUrnHckoi ryoel, MexxAy KoAbIMCKUM Haropbem u
TaltHpIHOTCKUM XpebToM (rmoayoctpos TaitraHoc), B Ioit-
Me pek Maaas u bBoaburas I'apmanpa u ['okura B 30He -
MMOAPKTUYECKUX TYHAP. PabOThI MPOBOAMAUCH B TPUMOP-
CKOI1 I KOUKaPHUYKOBOJI TYHAPE, B TOIIOAEBO-403€HIEBOM
Aecy, Ha TAaA€YHUKaX B ITOIMaX PeK U B TOCEAKaX.

Bcero cobpanHo 1 06paboTaHo 3352 5K3eMIIASIPA MYX.
Matepuaa XpaHMUTCA B KOoAAeKUuAX VIHcTuTyTa cucre-
MaTUKM U DKOAOTMU XMBOTHBIX CUOMPCKOTO OTAEAEHUs
Poccnitckoit akapemun Hayk (VICud>K CO PAH, Hosocu-

6upck, Poccust). [Tomrmo c60opoB aBTopa (ero pammanst He
YIIOMUHAETCS B MaTepuaAe B BUAOBBIX OuepKax) B pabore
JICIIOAB30BaH MaTepUaA 10 MyCLIAAM U3 KOAAEKLUM 300-
aoruyeckoro mucrutryra PAH (3VH, Caukt-Tletep6ypr,
Poccust), cobpannsiit K.b. Topoaxossim 1 H.IT. TomoroHo-
BOIL.

Cbop MmaTepmara IPOM3BOAMACS C MCIIOAb30BaHU-
€M OOLEeNPUHSTHIX B SHTOMOAOTMY METOAOB. B KauecTBe
OCHOBHOTO TIPUMEHSIACSI METOA KOIIEHUS] SHTOMOAOTU-
YEeCKUM CayKoM ¢ AnameTpom obpyya 40 cm. CobpaHHble
HaceKOMble YMEPLIBASIAMICb B MOPMAKE 3THAALIETATOM MAU
xAopodopmoM, 6OAbIIAST YACTh HACEKOMbBIX MOHTHUPOBA-
AQCh HAa DHTOMOAOTMYECKMe OyAaBKM, 4acTb (UKCUPO-
BaAach B 96%-M pacTBOpe sTaHOAa. Ilpu Komenuu mnpo-
13BoAMAOCH 100 B3MaxoB CaukoM 3a OAMH y4eT. Bo usbe-
)KaHMe MOAOMKM HaCeKOMbBIX OHM BBIHMMAAMCH U3 Cayka
MOCA€ K&KABIX 25—50 B3MaxoB. B kaxaoM 61oTOIIE Y4eTh
MPOBOAMAU eXedacHo ¢ 9 Ao 19 yacos. Bcero nposepeHo
155 ykocoB caukoM. B kayecTBe AONOAHUTEABHBIX METO-
AOB cOOpa MPUMEHSIAUCH MTAACTUKOBbIE TAPEAKU PasHbIX
1BeTOB (0OeAble, CHHUE, XKeATble) C (PUKCUPYIOLIEN >KUA-
KOCTBIO U AOBYIIKa Maae3a. MarepuaAa ¢ TapeAoK U u3
AoByIIKM Maaesa dukcuposaacs B 96%-M pacTBope 3Ta-
HOA&. B K&KAOM MeCTOOOMTAHMU [TOOYEPEAHO pasMela-
AVICb JKEATbIe, OeAble U CHHME TIAAQCTUKOBbIE TAPEAKH, IO
15 mWTYK Ka>XKAOTO LIBETA, OAMH Y4eT COCTaBAsA 45 Tape-
AOK. Becero mposepeHo 90 yueToB.

B aHHOTUPOBaHHBIN CNMCOK BKAIOYEH AOTIOAHUTEAD-
HBIIl MaTepyaA 13 MPUMOPCKON TYHAPBI B OKPECTHOCTSIX
pexu fna (Tayiickas ry6a). Touku cbopos K.B. Topoaxosa
n H.IT. [oM010HOBOI IIpUBEAEHBI B CIIMICKE AOCAOBHO (KaK
HA 9TUKETKAX), AAHbI IPUOAM3UTEABHbIE KOOPDAVHATBL

Co6opsr K.B. TopopkoBa (17 9K3eMITASIPOB) He BKAIOYE-
HBI B aHAAM3 IPUYPOYEHHOCTY BUAOB K MECTOOOUTAHMSIM,
TaK KaK AAsI HUX OTCYTCTBYeT MHPOPMALIS O TOYHOM Me-
CTOOOMTAHMY.

ITopsIAOK TaKCOHOB B CINCKe NMPUHAT 110 aHHOTUPO-
BaHHOMY Karaaory mycuup Cnbupu Copokunoit u ITonta
[Sorokina, Pont, 2010], pacrmpocTpaHeHue BUAOB IPEA-
CTABAEHO B 5TOM Xe paboTe. BUABL, BliepBble YKa3blBaeMble
AAst AaabHero BocToka, 0003HA4YeHBI 3BE3AOYKOM, AAS
Poccun n TTaaeapKTHKN — AByMS 3Be3A0UKaMU.

IToacemeiicTBo Azeliinae Robineau-Desvoidy, 1830
Poa Muscina Robineau-Desvoidy, 1830
Muscina levida (Harris, 1780)

Marepuaa. 37, 5 km C noc. DBeHcK, rareyHuk p. Boaburas Fapman-
Ad, 61°54'N / 159°12'E, 28.06—6.07.2020; 47, 2 km C3 moc. DBEHCK, TYHAPA,
61°55'N / 159°16'E, 79 M, 2-26.07.2020; 1, 10 xm C noc. Tapmanaa, p. Huxk-
Huit XyAakardas, 62°72'N / 159°06'E, 14.07.2020.

Muscina stabulans (Fallén, 1817)

Marepuaa. 1 (3VH), noc. Dsenck [61°55'N / 159°14'E], 7.09.1987
(K.B. TopoaKoB).

Pop, Azelia Robineau-Desvoidy, 1830
Azelia triquetra (Wiedemann, 1817)

Marepuaa. 19, 5 kv C moc. DBeHCK, TONOAEBBI Aec, 61°57'N /
159°15'E, 22.07.2020.
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Poa Drymeia Meigen, 1826
*Drymeia acrostichalis Sorokina et Pont, 2015

Marepuaa. 19, okp. moc. DBEHCK, NPUMOPCKMil Ayr, 61°54'N /
159°12'E, 21.07.2020.

Drymeia vicana (Harris, 1780)

Marepuaa. 29, OKp. moc. DBeHCK, IPUMOPCKMil Ayr, 61°54'N /
159°12'E, 11-23.07.2020; 29, OKp. TOC. IDBEHCK, Ay)Ka Ha AOpOre,
61°55'N / 159°16'E, 20.07.2020.

*Drymeia triseta Sorokina et Pont, 2015

Marepmnaa. 23, 5 kM C moc. DBeHCK, TOMOAEBbIIT AeC, MOASHKA,
61°57'N / 159°15'E, 26.06.2020; 87, 29, 0Kp. OC. DBEHCK, IPUMOPCKUIL AYT,
61°54'N / 159°12'E, 27.06—23.07.2020.

Drymeia quadrisetosa (Malloch, 1919)

Marepuaa. 703, 39, oKp. noc. DBEHCK, IPUMOPCKUIL AyT, 61°54'N /
159°12'E, 27.06-5.07.2020; 1, 2 xm C3 1oc. DBeHcK, TYHAPa, 61°55'N / 159°16'E,
79 m, 15-23.07.2020.

Pop Hydrotaea Robineau-Desvoidy, 1830
Hydprotaea dentipes (Fabricius, 1805)

Marepuaa. 29, oKp. OC. IBEHCK, CBEXUIT TOMET MeABeAs, 61°55'N /
159°16'E, 26.06.2020; 1, raaeunsiit Geper p. lapmanpa, 61°54'N / 159°12E,
28.06-6.07.2020; 13, 5 km C moc. DBeHCK, TOMOAEBbIT Aec, 61°57'N /
159°15'E, 12-19.07.2020; 1d, 29, npumopckuit ayr, 61°54'N / 159°12'E,
13-21.07.2020.

Pop, Thricops Rondani, 1856
Thricops coquilletti (Malloch, 1920)

Martepuaa. 23, 5 kM C moc. DBEHCK, TOTOAEBBIl AeC, MOASHKA,
61°57'N / 159°15'E, 26.06.2020; 12, 18 xm C moc. DBeHCK, pyyeit XUHTAHASL,
62°03'N / 159°18'E, 16.07.2020.

Thricops diaphanus Wiedemann, 1817

Marepuaa. 19 (3VH), 20 xm 1O moc. I'okura, aspoppom YaitGyxa
[~61°50'N / 160°32'E], 2.08.1987 (K.B. [opoAKOB,).

Thricops hirtulus (Zettershtedt, 1838)

Marepuaa. 13 (3VH), p. Keraau [~64°27'N / 161°07'N], 5.07.1968
(H.IT. TomoronoBa); 1, 2 kM C3 noc. DBeHck, TyHAPa, 61°55'N / 159°16'E,
79 M, 17-26.07.2020.

Thricops innocuus (Zetterstedt, 1838)

Marepuaa. 13, oxp. noc. deenck, 61°55'N / 159°16'E, 28.06.2020;
3d, 29, 2 xm C3 moc. DBeHcK, TyHApa, 61°55'N / 159°16'E, 79 M,
29.06-13.07.2020; 10, 31 Q, 5 kM C 11oc. IBEHCK, TOTOAEBBIIT Aec, 61°57'N /
159°15'E, 1-22.07.2020; 45, 69, 10 km C noc. Fapmanpa, p. Huwxuuit Xyaa-
Karyas, 62°72'N / 159°06'E, 14-15.07.2020; 1, OKp. ToC. DBeHCK, 61°54'N /
159°17'E, 24.07.2020; 19, 10 xm C mnoc. IdBeHck, 61°59'N / 159°18'E,
25.07.2020.

IToacemeiicTrBo Muscinae Latreille, 1802
Pop Mesembrina Meigen, 1826
Mesembrina decipiens Loew, 1873

Marepuaa. 19, okp. noc. DBeHCK, IPUMOPCKuit AyT, 61°54'N / 159°12'E,
18.07.2020.

Mesembrina resplendens Wahlberg, 1844

Marepuaa. 19, 5 km C moc. DBeHCK, TOMOAEBbIT Aec, 61°57'N /
159°15'E, 12-25.07.2020.

Pop Musca Linnaeus, 1758
Musca domestica Linnaeus, 1758

Martepuaa. 17 (3VH), noc. dsenck [61°55'N / 159°14’E], 10.09.1987
(K.B. Topoaxos); 19 (3VH), 20 xm O moc. Tmxura, aspoapom Yabyrka
[~61°50'N / 160°32'E], 3.09.1987 (K.B. TopoakoB).

IToacemeiicTBo Phaoniinae Malloch, 1917
Poa Helina Robineau—Desvoidy, 1830
*Helina cinerella (Wulp, 1867)

Marepuaa. 17, okp. moc. DBeHCK, Ayxa Ha Aopore, 61°55'N /
159°16'E, 20.07.2020.

Helina cothurnata (Rondani, 1866)

Marepuaa. 13, 29, 5 km C noc. DBeHCK, TONOAeBbIL Aec, 61°57'N /
159°15'E, 7.07.2020.

Helina evecta (Harris, 1780)

Marepnaa. 127, 139, 5 xm C noc. DBeHCK, Tonoaesblit Aec, 61°57'N /
159°15'E, 26.06-25.07.2020; 39, OKp. 1OC. DBEHCK, NPUMOPCKMUIT AYT,
61°54'N / 159°12'E, 27.06-23.07.2020; 2¢%, 2 kM C moc. DBeHCK, raAedHyuK
p. Boabuas Tapmanaa, 61°54'N / 159°12'E, 28.06-6.07.2020; 3, 49, 2 xm
C3 noc. DBeHCK, TYHAPa, 61°55'N / 159°16'E, 79 M, 29.06-26.07.2020; 19,
18 xm C noc. BeHck, pyyeit Xunranps, 62°03'N / 159°18'E, 22.07.2020.

Helina flavisquama (Zetterstedt, 1849)

Marepnaa. 1, oxp. noc. Tapmanaa, TyHapa, 62°10'N / 159°04'E,
16.07.2020; 23, 19, 5 kv C moc. DBEHCK, TONOAEBBIi Aec, 61°57'N / 159°15'E,
1-25.07.2020; 19, okp. moc. dBeHck, 61°54'N / 159°12E, 20.07.2020; 29,
18 xm C noc. BeHck, pyyeit Xunranps, 62°03'N / 159°18'E, 22.07.2020.

Helina laxifrons (Zetterstedt, 1860)

Marepuaa. 19, 5 kv C moc. DBeHCK, TONOAEBbI Aec, 61°57'N /
159°15'E, 12-25.07.2020.

Helina longicornis (Zetterstedt, 1838)

Marepnaa. 14, 109, 2 xm C3 moc. DBeHck, TyHApa, 61°55'N /
159°16'E, 79 M, 29.06—11.07.2020; 27, 39, 5 km C 1oc. DBeHCK, TOMOAeBbIit
Aec, 61°57'N / 159°15'E, 1-4.07.2020.

Helina luteisquama (Zetterstedt, 1845)

Marepuaa. 39, 14 (3VIH), Buaubusckuit p-H, p. Keraan [~64°27N /
161°07N], 9, 29.07, 15.08.1968 (H.IT. fomoronosa); 2¢ (311H), C3 OmoaoH,
p. Keraan [~64°27'N /161°07'E], 9.07.1969 (H.IT. TomoronoBa); 19, 2 xm C3
moc. DBEHCK, TYHAPa, 61°55'N / 159°16'E, 29.06-2.07.2020.

Helina obscurata (Meigen, 1826)

Marepuaa. 19, okp. moc. DBeHCK, TPUMOPCKMit AyT, 61°54'N / 159°12'E,
27.06-10.07.2020; 19, oxp. moc. DBeHck, mokMa, 61°54'N / 159°12'E,
20.07.2020.

*Helina protuberans Zetterstedt, 1845

Marepnaa. 1, okp. moc. DBeHcK, raseunni1 Geper p. [apmaHpa,
61°54'N / 159°12'E, 28.06—6.07.2020.
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Helina reversio (Harris, 1780)

Marepuaa. 213, 162, ycrbe p.Sna, 2xm 3 noc. Tayitck, mpumopckast
TyHAPa, 59°43'N / 149°23'E, 15-17.06.2020; 90, 2047, okp. moc. DBeHcK,
npuMopckuit Ayr, 61°54'N / 159°12'E, 25.06—-23.07.2020; 43, 79, 5 km
C moc. DBeHCK, TOmoAeBblit Aec, 61°57'N / 159°15'E, 26.06—12.07.2020;
14, 19, 5xm C noc. DBeHck, rareuHuk p. Boapwas Tapmanpa, 61°54'N /
159°12'E, 28.06-6.07.2020; 3J, 19, 2 xm C3 moc. DBEHCK, TYHADPa,
61°55'N / 159°16'E, 2-27.07.2020; 1<, oxp. noc. [apmanaa, TyHapa, 62°10'N /
159°04'E, 14.07.2020; 19, OKp. IoC. DBEHCK, Ay)Xa Ha Aopore, 61°55'N /
159°16'E, 20.07.2020; 13, oxp. noc. Deenck, 61°54'N / 159°12E, ¢ user-
KoB mwkMbI, 20.07.2020; 19, 10 km C moc. IBeHck, 61°59'N / 159°18'E,
25.07.2020.

Helina subvittata (Séguy, 1923)

Marepuaa. 23, 49, 5 km C noc. DBeHCK, TOMOAEBbIt Aec, 61°57'N /
159°15'E, 26.06—25.07.2020; 24, 29, 2 xm C3 moc. IBeHCK, TYHAPA,
61°55'N / 159°16'E, 79 m, 2—22.07.2020; 19, OKp. 1oc. IBEHCK, IPUMOPCKUIL
AyT, 61°54'N / 159°12'E, 5.07.2020.

Pop Lophosceles Ringdahl, 1992
Lophoscelis frenatus (Holmgren, 1872)

Marepnaa. 19, 2 xm C3 moc. IBeHcK, TyHApa, 61°55'N / 159°16'E,
2.07.2020.

Poa Phaonia Robineau-Desvoidy, 1830
*Phaonia albocalyptrata Malloch, 1920

Marepuaa. 14, 19, 10 xm C noc. dBeHck, pyuyeit Taitsiit, 61°55'N /
159°16'E, 25.07.2020; 19, 2 xm C noc. DBeHCK, raAeyHuk p. boapuas Tap-
MaHAQ, 61°54'N / 159°12'E, 28.06—6.07.2020.

Phaonia errans (Meigen, 1826)

Marepuana. 29, 5 km C noc. DBeHCK, TonoAesbit Aec, 61°57'N / 159°15'E,
4-7.07.2020; 19, 2 xm C3 moc. DBeHCK, TYHApPa, 61°55'N / 159°16’E, 79 M,
15-23.07.2020.

Phaonia consobrina (Zetterstedt, 1838)

Marepuaa. 95, 2 xm C3 noc. DBeHcK, TyHAPa, 61°55'N / 159°16'E,
79 M, 29.06-2.07.2020; 1, 5 xm C 1oc. DBeHCK, TOMOAEBbI Aec, 61°57'N /
159°15'E, 1.07.2020.

Phaonia hybrida (Schnabl, 1888)

Marepuaa. 213, 269, 2 km C noc. DBeHcK, raredHnk p. Boabmas
Tapmanpa, 61°54'N / 159°12'E, 26.06-6.07.2020; 1, okp. moc. DBeHcK,
npuMopckmit Ayr, 61°54'N / 159°12'E, 27-30.06.2020; 49, 989, 2 xm C3
moc. DBeHCK, TyHApa, 61°55'N / 159°16'E, 79 M, 29.06.2020-26.07.2020;
34, 179, 5 kM C moc. DBeHCK, TomoAeBbl Aec, 61°57'N / 159°15'E,
1-25.07.2020; 29, 18 xm C moc. DBeHcK, pydeit XuHTaHAs, 62°03'N /
159°18'E, 16.07.2020; 19, oKp. moc. DBEHCK, ¢ LBETKOB MWKMBI, 61°54'N /
159°12'E, 20.07.2020; 39, 10 xm C mnoc. dBeHck, 61°59'N / 159°18'E,
25.07.2020.

Phaonia lugubris (Meigen, 1826)

Marepuaa. 19, 5 km C noc. DBeHCK, TOMoOAeBbI1 Aec, 61°57'N /
159°15'E, 1.07.2020.

Phaonia meigeni Pont, 1986

Marepuaa. 29, 2 xm C noc. DBeHcK, raaeyHuk p. boabas lapmaHpa,
61°54'N / 159°12'E, 28.06-6.07.2020; 37, 829, 2 xm C3 moc. DBeHCK, TYHAPa,
61°55'N / 159°16'E, 79 M, 29.06-2.07.2020; 19, 10 xm C moc. IBeHck, pyueit
Taitubii1, 61°55'N / 159°16'E, 25.07.2020.

*Phaonia mystica (Meigen, 1826)

Marepuaa. 29, 2 xm C3 noc. DBeHcK, TYHApPa, 61°55'N / 159°16'E,
79 M, 29.06-2.07.2020.

Phaonia serva (Meigen, 1826)

Marepuaa. 14, 12, 2 xm C noc. IBEHCK, TAAEYHUK p. Boabmas Tap-
MaHAa, 61°54'N / 159°12'E, 28.06—6.07.2020; 19, 5 km C noc. DBEHCK, TOIO-
AeBblit Aec, 61°57'N / 159°15'E, 1.07.2020; 14, 2 km C3 moc. DBeHCK, TYHAPa,
61°55'N / 159°16'E, 79 M, 2-8.07.2020; 1?, oKp. oc. IBEHCK, IPUMOPCKUIL
Ayr, 61°54'N / 159°12'E, 3-5.07.2020.

Phaonia subfuscinervis (Zetterstedt, 1838)

Marepuaa. 29, 2 xm C3 noc. DBeHcK, TYHApPa, 61°55'N / 159°16'E,
79 M, 29.06-2.07.2020; 19, 5 xm C moc. DBEHCK, TOMOAEBBII1 Aec, 61°57'N /
159°15'E, 12.07.2020.

Phaonia sp.

Martepuaa. 1, okp. noc. DBeHCK, IPUMOpCKuiL AT, 61°54'N / 159°12'E,
3.07.2020.

ITopcemeiicrBo Mydaeinae Verrall, 1888
Poa Graphomya Robineau-Desvoidy, 1830
Graphomya minor Robineau-Desvoidy, 1830

Marepuaa. 373,39, 2 M C3 noc. DBeHcK, TyHAPa, 61°55'N / 159°16'E,
79 M, 29.06-26.07.2020; 69, 5 kM C 110oc. DBEHCK, TOIIOAEBBI1 Aec, 61°57'N /
159°15'E, 4-25.07.2020; 37, 189, okp. moc. penck, 61°54'N / 159°12'E,
11-29.07.2020; 5, 59, 18 km C noc. DBeHcK, pyyeit XuntaHas, 62°03'N /
159°18'E, 25.07.2020.

Pop Hebecnema Schnabl, 1889
Hebecnema nigra Robineau-Desvoidy, 1830

Marepuaa. 19, 10 km C moc. DBeHck, pyueit Taitubiit, 61°55'N / 159°16'E,
25.07.2020.

Pop Mydaea Robineau-Desvoidy, 1830
Mydaea affinis Meade, 1891

Martepuaa. 14,19, 10 km C noc. DBeHck, raaeunbiit 6eper p. lapman-
A, 61°54'N / 159°12'E, 28.06-25.07.2020; 39, 2 kM C3 nmoc. DBeHCK, TYHADA,
61°55'N / 159°16'E, 79 m, 26.07.2020.

Mydaea ancilla (Meigen, 1826)

Marepuaa. ZQ, 10 xm C moc. Tapmanaa, p. Hwknmit Xyaakaryas,
62°72'N / 159°06'E, 14.07.2020.

Mydaea sp.

Marepuaa. 1, 2 xm C3 noc. DBeHck, TyHAPa, 61°55'N / 159°16'E,
79 M, 23.07.2020.

Pop Myospila Rondani, 1856
Myospila meditabunda (Fabricius, 1781)

Marepuaa. 19 (3VH), moc. dsenck [61°55'N / 159°14'E], 7.09.1987
(K.B. TopoaKoB).

Poa Opsolasia Coquillett, 1910
Opsolasia orichalcea (Zetterstedt, 1849)

Marepuaa. 59, 0Kp. 1oc. IBEHCK, TPUMOPCKMIL AyT, 61°54'N / 159°12'E,
25.06-23.07.2020; 19, 5 kM C moc. DBEHCK, TOMOAEBbIT Aec, 61°57'N /
159°15'E, 4.07.2020.
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IToacemeiicTBo Coenosiinae Verrall, 1888
Poa Limnophora Robineau-Disvoidy, 1830
Limnophora rotundata Collin, 1930

Marepuaa. 14, OKP. MOC. DBEHCK, TPUMOPCKMit AyT, 61°54'N / 159°12'E,
21.07.2020.

Poa Lispe Latreille, 1796
Lispe frigida Erichson in Ménétriés, 1851

Marepuaa. 19, ycrbe p. SIna, 2 km 3 moc. Tayiick, IpUMOpCKas TyH-
Apa, 59°43'N / 149°23'E, 17.06.2020.

Lispe tentaculata (De Geer, 1776)

Marepuaa. 19, 5 xm C moc. IBeHck, Geper pexu, 61°57'N / 159°15'E,
28.06-1.07.2020.

Lispe parcespinosa Becker, 1900

Marepuaa. 19, ycrbe p. SIHa, 2 km 3 moc. Tayiick, IpUMOpCKas TyH-
Apa, 59°43'N / 149°23'E, 17.06.2020.

Pop Spilogona Schnabl, 1911
Spilogona aenea Huckett, 1965

Marepuaa. 24, 59, OKp. moc. DBEHCK, TyHApa, 61°55'N / 159°16'E,
79 M, 2-8.07.2020; 49, oKp. moC. DBEHCK, HaA Ayxent, 61°54'N / 159°12'E,
4.07.2020.

Spilogona aerea (Fallén, 1825)

Marepuaa. 24, 19, OKp. moC. DBEHCK, MTPUMOPCKUIT AyT, 61°54'N /
159°12'E, 18.07.2020; 34, 10 xm B moc. DBeHcKk, p- Maaas Tapmanaa,
61°52'N / 159°23'E, 10 M, 24.07.2020.

*Spilogona albisquama (Ringdahl, 1932)

Marepuaa. 19, 5 km C noc. DBeHcK, TonoAessin Aec, 61°57'N /
159°15'E, 1.07.2020.

Spilogona alticola (Malloch, 1920)

Marepuaa. 457, 669, 2 xm C3 moc. JBeHCK, TyHApPa, 61°55'N /
159°16'E, 79 M, 29.06-23.07.2020; 137, 179, okp. moc. DBEHCK, mpu-
Mopckmit Ayr, 61°54'N / 159°12'E, 30.06-23.07.2020; 134, 59, 5 km C
1moc. DBeHCK, TOMOAeBbIl Aec, 61°57'N / 159°15'E, 1.07-11.07.2020; 12,
OKD. TTOC. DBEHCK, Ay>ka Ha pcopore, 61°55'N / 159°16'E, 20.07.2020.

Spilogona arctica (Zetterstedt, 1838)

Marepuaa. 134 (3VH), 20 xm O noc. Tmkura, «Aspoppom Ye-
6axm» [~61°50'N / 160°32'E], 2.09.1987 (K.B. Topoaxos,); 1J4, 209,
OKD. MOC. DBEHCK, MPUMOPCKMIt AyT, 61°54'N / 159°12'E, 27.06—-27.07.2020;
824, 1559, 2 xm C3 moc. IBeHcK, TYHAPa, 61°55'N / 159°16'E, 79 M, 29.06—
26.07.2020; 164, 219, 5 km C moc. DBeHCK, TOmoAeBbI Aec, 61°57'N /
159°15'E, 1-22.07.2020; 29, oxp. moc. Tapmanaa, TyHApa, 62°10'N /
159°04'E, 13-16.07.2020; 59, 18 xm C moc. DBeHCK, pyueit XuHTaHAS,
62°03'N / 159°18'E, 16-22.07.2020; 49, okp. moc. DBeHCK, Ay)XKa Ha AOpore,
61°55'N / 159°16'E, 20.07.2020; 37, 10 xm B noc. DBeHck, p. Maaas lapman-
A8, 61°52'N / 159°23'E, 10 M, 24.07.2020; 29, OKp. OC. DBEHCK, MAAEHBKUI
pyueex, 61°54'N / 159°17'E, 24.07.2020; 24, 29,10 kM C moc. IBeHCK, pyueit
Tanubii, 61°55'N / 159°16'E, 25.07.2020.

Spilogona arenosa (Ringdahl, 1918)

Marepuaa. 19, okp. oc. DBEHCK, TPUMOPCKUIT AyT, 61°54'N / 159°12'E,
18.07.2020; 29, 10 xm C noc. DBeHck, pyueit Taitubiit, 61°55'N / 159°16'E,
22-25.07.2020.

Spilogona bifimbriata (Huckett, 1965)

Marepuaa. 14, 19, OKp. TOC. DBEHCK, NPUMOPCKMIT AyT, 61°54'N /
159°12'E, 27-30.06.2020.

**Spilogona calcaria Huckett, 1965

Marepnaa. 13, 2 xm C3 noc. DBeHck, TyHAPa, 61°55'N / 159°16'E,
79 M, 4.07.2020.

ITpumeuanne. Bup omucan mo camiy, cobpaHHOMY B
Kanape B okpecTHOCTsIX Aabpasopa (Cartwright, 53°42'N /
57°01'W, 23.07.1955 (E.F. Cashman)). AaHHbIII BUA paHee
6bIA oTMeueH Ha Tepputopun Aasicku (19, Richardson
Highway, 62°56'N / 145°"W/, 17.06.1951 (].R. McGillis)) u Ka-
Hapb! (CeBepo-3amapHbie Teppuropun: 19, Salmita Mines,
64°04'N / 111°14"W, 4.07.1953; 19, Muskox Lake, 45°05'N /
79°27"W, 18.07.1953; MaunTo6a: 19, Warkworth Creek near
Churchill, 58°46'N / 94°11'W, 21.06.1952 (J.G. Chillcott);
Aabpapop: 19, Hebron, 58°12'N / 62°37'W, 17.8.1954
(E.E. Sterns). Dx3emmasipsl xpanstcst B Kanaackoit Haiuo-
HAAbHOM KOAAEKLIMM HaCEKOMBbIX, TAyKOOOPasHbIX 1 HeMa-
Toa (Canadian National Collection of Insects, Arachnids,
and Nematodes, OrTaBa, Kanapa) [Cooper, Cumming, 2000].

Spilogona contractifrons (Zetterstedt, 1838)

Marepuaa. 43, 29, 5 km C noc. DBeHCK, TOMOAEBbIT Aec, 61°57'N /
159°15'E, 11-25.07.2020.

Spilogona deflorata (Holmgren, 1872)

Marepuaa. 19, okp. moc. DBeHCK, NMPUMOPCKUI Ayr, 61°54'N /
159°12'E, 23.07.2020.

Spilogona denudata Holmgren, 1869

Marepuaa. 27, 59, okp. noc. DBeHCK, IPUMOPCKMit AyT, 61°54'N /
159°12'E, 3-23.07.2020.

Spilogona flavinervis Huckett, 1965

Marepuaa. 19 (3VIH), noc. Ycrp-Omuyr, 61°08'N /149°39'E, an-
CTBeHHMYHBIN Aec, 1.07.1971 (K.B. TopoakoB).

Spilogona genualis Huckett, 1965

Marepuaa. 13, 19, ycrbe p. SHa, 2 km 3 noc. Tayiick, mpumopckas
TyHApa, 59°43'N / 149°23'E, 17-27.06.2020; 19, 5 kM C moc. DBeHCK, Tomo-
AeBbII Aec, 61°57'N / 159°15'E, 12.07.2020; 29, 0Kp. oC. DBEHCK, C LIBETKOB
moKMbl, 61°54'N / 159°12'E, 20.07.2020.

*Spilogona imitatrix (Malloch, 1921)

Marepnaa. 1, okp. moc. DBeHCK, MPUMOPCKMIl Ayr, 61°54'N /
159°12'E, 3.07.2020; 17, 2 xm C3 noc. DBeHcK, TyHApPa, 61°55'N / 159°16'E,
79 M, 8-11.07.2020.

**Spilogona instans Huckett, 1932

Marepuaa. 19, OKp. moc. DBEHCK, IPUMOPCKMit Ayr, 61°54'N /
159°12'E, 3.07.2020.

Ipumeuanue. Bup omicaH 10 eAMHCTBEHHOMY CaM-
1y, cobpaHHomy Ha Aasicke (Windy, 60°56'N / 149°33"W,
13.06.1921 (J.M. Aldrich)). TunoBos 5K3eMIIASIp XPaHUTCS
B HaymoHaapHOM My3ee ecrecTBeHHOI nctopun (National
Museum of Natural History, Baumurrosn, CILIA).
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Spilogona lapponica Ringdahl, 1932

Marepuaa. 2, OKp. oC. DBEHCK, TTPUMOPCKUIT AyT, 61°54'N / 159°12'E,
3.07.2020; 19, 5 xm C moc. IBeHCK, TOMoAeBbII Aec, 61°57'N / 159°15'E,
7.07.2020.

*Spilogona litorea Fallén, 1823

Marepuaa. 29, 10 km C noc. Tapmanaa, p. Hwkuuit Xyaaxarya,
62°72'N / 159°06'E, 15.07.2020.

Spilogona malaisei (Ringdahl, 1920)

Marepuaa. 19, 2 xm C3 moc. IBeHcK, TYHApa, 61°55'N / 159°16E,
79 M, 29.06-2.07.2020; 49, OKp. mOC. DBEHCK, MPUMOPCKUIL AyT, 61°54'N /
159°12'E, 30.06, 21.07.2020.

Spilogona micans Ringdahl, 1918

Marepuaa. 19, 10 xm C noc. DBeHck, pydeit Taitnei1, 61°55'N /
159°16'E, 25.07.2020.

Spilogona murina Huckett, 1965

Marepuaa. 14, OKp. TOC. DBEHCK, NMPUMOPCKMil Ayr, 61°54'N /
159°12'E, 18.07.2020.

**Spilogona neglecta Huckett, 1965

Marepuaa. 73, 39, 2 km C3 noc. DBeHck, TyHApa, 61°55'N / 159°16'E,
79 M, 29.06-8.07.2020; 19, oKp. moc. DBEHCK, IPUMOPCKUIL AyT, 61°54'N /
159°12'E, 30.06.2020; 13, 5 km C moc. DBeHcK, TonoAeBslit aec, 61°57'N /
159°15'E, 7.07.2020.

ITpumeuanne. Panee BrA ObIA U3BBECTEH TOABKO U3 OA-
HOTO MECTOHAXOXKAeHus Ha Tepputopun Aasicku (19, King
Salmon, Naknek River, 58°41'N / 156°39'W, 12.06.1951
(D.P. Whillans); 23, Tam e, 15.08.1952 (].B. Hartley)). Tu-
nosas cepus XpaHuUTcs B KaHapCKOM HallMOHAABHOM KOA-
AEKLIMU HAaCEKOMBIX, TayKooOpasHbix 1 Hemaroa (Canadian
National Collection of Insects, Arachnids, and Nematodes,
OrraBa, Kanapa) [Cooper, Cumming, 2000].

Spilogona norvegica Ringdahl, 1932

Marepuaa. 1, 19, okp. moc. DBeHCK, IPUMOPCKMIL AyT, 61°54'N /
159°12'E, 27.06-21.07.2020; 1, 29, 5 kM C noc. DBeHCK, TOMOAEBBIIT AeC,
61°57'N / 159°15'E, 7.07.2020; 19, 18 km C noc. DBeHcK, pyyeit XMHTaHAS,
62°03'N / 159°18'E, 16.07.2020; 15, 10 xm C moc. DBeHcK, pyueit TaitHbii1,
61°55'N / 159°16'E, 25.07.2020.

*Spilogona nigriventris Zetterstedt, 1845

Marepmnaa. 261, 16@2, OKp. TOC. DBEHCKA, MPUMOPCKUIT AT,
61°54'N / 159°12'E, 27.06-26.07.2020; 327, 69, 2 xm C3 moc. DBeHcK,
TyHApa, 61°55'N / 159°16'E, 79 ™, 29.06-22.07.2020; 14, 19, 5 xm C
1oc. DBEHCK, TOIOAEBbIT Aec, 61°57'N / 159°15'E, 1, 4.07.2020; 15, 10 xm
C noc. l'apmanaa, p. Hkumit Xyaaxaryas, 62°72'N / 159°06'E, 14.07.2020.

Spilogona nutaka Huckett, 1965

Marepuaa. 3¢ 19, okp. noc. DBeHCK, MPUMOPCKMit Ayr, 61°54'N /
159°12'E, 18-23.07.2020.

Spilogona opaca (Schnabl in Becker et al., 1915)

Marepuaa. 19, 5 km C noc. DBeHCK, TOmoAeBbin Aec, 61°57'N /
159°15'E, 1.07.2020.

Spilogona pacifica (Meigen, 1826)

Marepuaa. 24, 19, OKp. moc. DBEHCK, C LIBETKOB M/KMBI, 61°54'N /
159°12'E, 20.07.2020; 1, 19, OKp. moC. DBEHCK, MPUMOPCKUIT AYT,
61°54'N / 159°12'E, 20, 23.07.2020.

Spilogona padlei Huckett, 1965

Marepuaa. 12, 10 kM 3 noc. dBeHck, p. Maaas [apmanpa, 61°52'N /
159°23'E, 10 m, 1.07.2020; 19, 10 kxm C moc. DBeHCK, pyueit TaitHbit,
61°55'N / 159°16'E, 25.07.2020.

Spilogona placida (Huckett, 1932)

Marepuaa. 1, okp. noc. DBeHcK, TpUMOpcKuit Ayr, 61°54'N / 159°12'E,
3.07.2020; 19, okp. moc. JBeHCK, Ayka Ha Aopore, 61°55'N / 159°16'E,
8.07.2020; 1, 19, 10 km C noc. Dsenck, pydeit Taiiusiit, 61°55'N / 159°16'E,
22, 25.07.2020.

Spilogona pseudodispar (Frey, 1915)

Marepuaa. 19, 2 xm C3 noc. IBeHcK, TyHApa, 61°55'N / 159°16'E,
79 M, 8.07.2020.

**Spilogona pulchra Huckett, 1932

Marepuaa. 1, 5 kM C roc. DBeHCK, TOMOAEBbIT Aec, 61°57'N / 159°15'E,
4.07.2020; 24, OKp. ImoC. DBEHCK, AyXa Ha popore, 61°55'N / 159°16'E,
4.07.2020; 13, 10 xm C moc. DBeHcK, pyueit Tainbii, 61°55'N / 159°16'E,
25.07.2020.

ITpumeuanne. PaHee BuA ObIA M3BECTEH 110 CaMLy —
roaotuiy, cobpaHHomy Ha Aasicke (Fairbanks, 64°50'N /
147°52"W, 1.06.1921), xortopsiit xpauurtcss B HayuoHaAb-
HOM My3ee ectecTBeHHOI nctopuu (National Museum of
Natural History, Baumurron, CIIA).

Spilogona quinquelineata (Zetterstedt, 1838)

Marepuaa. 12, 139, okp. noc. DBeHcK, TpUMOPCKuit Ayt, 61°54'N /
159°12'E, 27.06-5.07.2020; 247, 409, 2 xm C3 moc. DBeHCK, TYHApa,
61°55'N / 159°16'E, 79 m, 29.06—23.07.2020; 47, 29, 5 xm C noc. DBeHcK, To-
MOAEBBII Aec, 61°57'N / 159°15'E, 1, 12.07.2020; 19, 0Kp. mOC. DBEHCK, AyXa
Ha popore, 61°55'N / 159°16E, 20.07.2020; 12, 18 xm C noc. IBeHCK, py4en
Xuntanas, 62°03'N / 159°18'E, 22.07.2020.

Spilogona semiglobosa (Ringdahl, 1916)

Marepuaa. 34, 19, 5 xm C noc. IBEHCK, TOMOAEBbIT Aec, 61°57'N /
159°15'E, 7, 12.07.2020; 14, 18 xm C moc. DBeHcK, pyueit XMHTaHAS,
62°03'N / 159°18'E, 22.07.2020; 17, 10 kM C moc. DBeHcK, pyueit TaitHbrit,
61°55'N / 159°16'E, 25.07.2020.

Spilogona separata Huckett, 1965

Marepuaa. 14, 10 xm C moc. DBeHCK, pyueit Tainbni, 61°55'N /
159°16'E, 25.07.2020.

Spilogona sororcula (Zetterstedt, 1845)

Marepuaa. 49, 2 xm C3 noc. IBeHCK, TyHApa, 61°55'N / 159°16'E,
79 M, 4-26.07.2020; 39, 5 kM C moc. DBEHCK, TOIOAEBbI AeC, 61°57'N /
159°15'E, 12.07.2020; 19, okp. noc. Tapmanpa, 62°10'N / 159°04'E, TyHapa,
13.07.2020.

Spilogona subnotata Huckett, 1965

Marepuaa. 29, 0Kp. 1oc. DBEHCK, TPUMOPCKMIL AyT, 61°54'N / 159°12'E,
3-22.07.2020; 1, 2 xm C3 moc. DBeHcK, TYHAPa, 61°55'N / 159°16'E, 79 m,
8-11.07.2020.
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Spilogona tundrae (Schnabl in Becker et al., 1915)

Marepuaa. 29, OKp. noc. DBEHCK, IPUMOPCKMit AyT, 61°54'N / 159°12'E,
3,21.07.2020.

Spilogona trianguligera Zetterstedt, 1838

Marepuaa. 64, 69, OKp. MOC. DBEHCK, TIPUMOPCKUIL AyT, 61°54'N /
159°12'E, 30.06-21.07.2020; 1, 5 xm C moc. DBeHCK, TOIOAEBBIl AeC,
61°57'N / 159°15'E, 12.07.2020; 19, 10 xm B moc. DBeHck, p. Maaas Fapman-
Aa, 61°52'N / 159°23'E, 24.07.2020.

Spilogona sp. 1

Marepuaa. 54, 69, 10 xm C moc. DBeHCK, pyueit Tainbiit, 61°55'N /
159°16'E, 22, 25.07.2020.

Spilogona sp. 2

Marepuaa. 94, 49, oKp. moc. DBEHCK, NPUMOPCKUI AyT, 61°54'N /
159°12'E, 29.06-23.07.2020.

Spilogona sp. 3

Martepuaa. 249, 213, okp. noc. DBeHCK, IPUMOPCKMiT AyT, 61°54'N /
159°12'E, 30.06-26.07.2020.

Spilogona sp. 4

Marepuaa. 14, OKP. OC. DBEHCK, TPUMOPCKMit AyT, 61°54'N / 159°12'E,
23.07.2020.

Spilogona sp. 5

Marepuaa. 13, 5 xm C moc. DBeHCK, TOMoAeBbl1 Aec, 61°57'N /
159°15'E, 7.07.2020; 14, 10 xm B noc. DBeHck, p. Maaas l'apmanaa, 61°52'N /
159°23'E, 10 m, 24.07.2020.

Spilogona sp. 6

Martepuaa. 13, okp. moc. DBeHCK, TPUMOPCKMil Ayr, 61°54'N /
159°12'E, 3.07.2020.

Poa Coenosia Meigen, 1826
Coenosia alaskensis Huckett, 1965

Marepuaa. 129, 14, 2 xm C3 moc. DBeHcK, TyHApa, 61°55'N /
159°16'E, 79 ™, 29.06-28.07.2020; 79, 5 km C moc. IBEHCK, TOMOAEBbIIT
aec, 61°57'N / 159°15'E, 4-25.07.2020; 19, oxp. noc. Tapmanaa, TYHAPA,
62°10'N / 159°04’E, 13.07.2020; 12, 10 xm C noc. Fapmanpa, p. Hiokauit Xy-
Aakarga, 62°72'N / 159°06'E, 14.07.2020; 19, 18 xm C noc. IBeHcK, pyueit
XunraHps, 62°03'N / 159°18'E, 22.07.2020.

Coenosia alpicola (Pokorny, 1893)

Marepuaa. 29, OKp. 1ocC. DBEHCK, MPUMOPCKMit Ayr, 61°54'N /
159°12'E, 18.07.2020.

Coenosia apukaensis Hennig, 1961

Marepuaa. 114, 429, 2 xm C3 moc. DBeHCK, TyHApPa, 61°55'N /
159°16'E, 79 ™, 29.06—23.07.2020; 17, 109, 5 xm C noc. DBEHCK, TOmoAe-
BbII Aec, 61°57'N / 159°15'E, 1, 7, 12.07.2020; 19, okp. moc. IBEHCK, HaA
Ayxerr, 61°55'N / 159°16'E, 4.07.2020; 14, OKP. IOC. DBEHCK, IIPUMOPCKUIL
AyT, 61°54'N / 159°12'E, 10.07.2020; 14, 19, okp. noc. lapmanpa, 62°10'N /
159°04'E, TyHnapa, 13.07.2020; 54, 69, 18 km C noc. DBeHCK, pyueit XuH-
TaHAs, 62°03'N / 159°18'E, 16, 22.07.2020; 39, okp. moc. DBEHCK, C UBETKOB
mKMbl, 61°54'N / 159°12'E, 20.07.2020; 37, 119, 10 xm C moc. IBeHcK, py-
yernt Taitubii, 61°55'N / 159°16E, 22, 25.07.2020.

Coenosia baicalensis (Schnabl, 1926)

Marepnaa. 237, 899, 2 xm C3 moc. DBeHcK, TyHApa, 61°55'N /
159°16'E, 79 M, 29.06—26.07.2020; 14, 59, OKP. TTOC. DBEHCK, TPUMOPCKUII
AyT, 61°54'N / 159°12'E, 30.06-21.07.2020; 47, 79, 5 kM C noc. BeHcK, T0-
MOAeBBIT Aec, 61°57'N / 159°15'E, 1-12.07.2020; 39, oxp. moc. TapmaHaa,
TYHApPa, 62°10'N / 159°04'E, 13.07.2020; 19, 18 xm C moc. IBeHck, pyueit
Xunranas, 62°03'N / 159°18'E, 22.07.2020; 19, 12 km C noc. IBEHCK, TyH-
Apa, 61°55'N / 159°16'E, 22.07.2020; 19, OKp. moc. BeHCK, AOKOMHKA Ha
MOpCKoI1 Teppace, 61°54'N / 159°17'E, 24.07.2020; 3%, 10 xm C noc. DBeHcK,
pyueit TaitHbnt, 61°55'N / 159°16'E, 25.07.2020.

Coenosia ciliata Hennig, 1961

Martepuaa. 29, 10 xm C noc. IBeHck, TyHApa, 61°55'N / 159°16'E,
25.07.2020.

Coenosia demoralis Huckett, 1965

Marepnaa. 14, 29, 5 km C noc. DBeHcK, TonoAesslit Aec, 61°57'N /
159°15'E, 12.07.2020; 19, 10 xm C noc. Fapmanaa, p. Huxumit Xyaakaryas,
62°72'N / 159°06'E, 14.07.2020; 29, 18 km C noc. IBeHCK, pyyeit XMHTaHAS,
62°03'N / 159°18'E, 22.07.2020; 19, 2 xm C3 1noc. IBeHCK, TyHAPa, 61°55'N /
159°16'E, 79 ™, 23.07.2020; 29, 10 xm C moc. DBeHCK, pyueit Taitubrit,
61°55'N / 159°16'E, 25.07.2020; 69, 10 km C 1oc. IBeHcK, TyHApa, 61°55'N /
159°16'E, 25.07.2020.

Coenosia lineatipes (Zetterstedt, 1845)

Martepuaa. 27, 29, 5 km C noc. DBeHCK, TOMOAeBbI Aec, 61°57'N /
159°15'E, 4.07.2020; 19, oxp. nmoc. Tapmanaa, TyHapa, 62°10'N / 159°04'E,
16.07.2020; 109, oKp. moc. DBeHCK, IPUMOPCKMIt AyT, 61°54'N / 159°12'E,
18-26.07.2020; 2d, 5%, OKp. moc. DBEHCK, C LUBETKOB MKMbIL, 61°54'N /
159°12'E, 20.07.2020; 12, 2 xm C3 noc. IBeHCK, TyHApa, 61°55'N / 159°16'E,
79 M, 23.07.2020; 19, 10 xm B moc. DBenck, p. Maaas lapmanaa, 61°52'N /
159°23'E, 24.07.2020; 19, 10 xm C noc. DBeHCK, TYHAPa, 61°55'N / 159°16'E,
25.07.2020.

Coenosia luteipes Ringdahl, 1930

Marepuaa. 19, oKp. oc. IBEHCK, CBEXUiT IOMET MeABeAst, 61°55'N /
159°16'E, 26.06.2020; 37, 179, 5 kM C moc. DBEHCK, TOTOAEBBIl Aec,
61°57'N / 159°15'E, 28.06.2020-25.07.2020; 17, 49, okp. moc. DBeHcK, npu-
MOpCKMIt AyT, 61°54'N / 159°12E, 11-25.07.2020; 19, 18 xm C moc. DBeHcK,
pyueit Xunranas, 62°03'N / 159°18'E, 22.07.2020.

Coenosia luxia Sorokina, 2023

Marepuaa. 67, 79, okp. noc. DBeHCK, IPUMOPCKMit AyT, 61°54'N /
159°12E, 27.06-26.07.2020; 14, 10 xm B oc. DBeHck, p. Maaas [apmanaa,
61°52'N / 159°23'E, 10 M, 24.07.2020.

Coenosia morrisoni (Malloch, 1924)

Marepuaa. 4,59, 2 km C3 noc. DBeHcK, TyHApPa, 61°55'N / 159°16'E,
79 M, 29.06-8.07.2020; 3, okp. moc. DBeHCK, TPUMOPCKUIL AyT, 61°54'N /
159°12'E, 30.06.2020.

Coenosia mollicula japonica Hennig, 1961

Marepuaa. 19, 10 km C noc. Tapmanpa, p. Hwkuuit Xyaakardas,
62°72'N / 159°06'E, 14.07.2020.

Coenosia nigrotincta Hennig, 1961

Marepuaa. 14, 29,2 xkm C3 moc. DBeHCK, TYHAPa, 61°55'N / 159°16'E,
79 M, 2-8.07.2020; 15, okp. moc. DBeHCK, pydeek Ha MOPCKOV Teppace,
61°54'N / 159°17'E, 24.07.2020.

Coenosia octopunctata (Zetterstedt, 1838)

Martepuaa. 69, 2 km C3 noc. DBeHck, TyHApa, 61°55'N / 159°16'E,
79 m, 8-11.07.2020.
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Coenosia pilipyga Ringdahl, 1930

Marepuaa. 1844, 5089, OKp. MOC. DBEHCK, TPUMOPCKMUIL AYT,
61°54'N / 159°12'E, 3-26.07.2020; 17, 2 xm C3 moc. DBeHCK, TYHAPA,
61°55'N / 159°16'E, 79 M, 17—26.07.2020; 47, 179, oKp. moc. DBEHCK, C LBET-
KOB mKMbI, 61°54'N / 159°12'E, 20.07.2020; 87, 209, 10 km B noc. DBeHck,
p- Maaas l'apmanpa, 61°52'N / 159°23'E, 24.07.2020.

*Coenosia pumila (Fallén, 1825)

Martepuaa. 37, 109, okp. noc. DBEHCK, TPUMOPCKUIL AyT, 61°54'N /
159°12'E, 10-25.07.2020; 1@, 0Kp. moc. IBEHCK, py4eeK Ha MOPCKOI Teppa-
ce, 61°54'N / 159°17'E, 24.07.2020.

Coenosia verralli Collin, 1953

Marepuaa. 594, 2369, OKp. IOC. IBEHCK, MPUMOPCKUIL AyT, 61°54'N /
159°12'E, 27.06-23.07.2020; 19, 5 xm C moc. DBeHcK, TYHApPa, 61°59'N /
159°18'E, 2.07.2020; 2J, 11 @, OKp. moc. DBEHCK, C UBETKOB MVDKMBI,
61°54'N / 159°12'E, 4, 20.07.2020; 5 xm C moc. DBEHCK, TOTIOAEBbIN A€C,
61°57'N / 159°15'E, 13, 19, 7.07.2020, 17, 12.07.2020, 12, 22.07.2020.

*Coenosia ukokensis Sorokina, 2009

Marepuaa. 29, 5 km C noc. DBeHCK, TonoAesbit Aec, 61°57'N / 159°15'E,
1, 4.07.2020; 4J, 89, 2 km C3 noc. JBeHcK, TyHApa, 61°55'N / 159°16'E,
79 M, 2-26.07.2020; 19, oxp. noc. lapmanpa, 62°10'N / 159°04'E, TYHAPA,
13.07.2020; 1, 10 xm C moc. Tapmanaa, p. Huwkunit Xyaakaryan, 62°72'N /
159°06'E, 15.07.2020.
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Puc. 1. KoanuectBo popoB 1 BupoB Muscidae Ha nmobepexbe [1xu-
IMHCKOI Iy6bp1 OXOTCKOTO MOPSL.

Fig. 1. The number of genera and species of Muscidae on the coast of
the Gizhiginskaya Bay of the Sea of Okhotsk.

Poa, Lispocephala Pokorny, 1893
Lispocephala erythrocera (Robineau-Desvoidy, 1830)

Marepuaa. 23 (3MH), 20 xm IO noc. Tkura, aspoppom «Yait-
6yxa» [~61°50'N / 160°32'E], 31.08.1987 (K.B. Topoakor); 13 (3VH),
noc. JBeHcK, nonma p. Boabwas Fapmanpa [61°55'N / 159°14'E], 9.09.1987
(K.B. Topoakog); 3, 19, 5 km C noc. DBeHcK, TONoAeBslit Aec, 61°57'N /
159°15'E, 1, 4, 7.07.2020; 1J, 19, OKp. moc. DBEHCK, NPUMODPCKUIL AT,
61°54'N /159°12'E, 3, 10.07.2020; 1, 18 km C noc. DBeHcK, pydeit XuH-
Tanps, 62°03'N / 159°18'E, 22.07.2020; 14, 2 xm C3 noc. DBeHCK, TYHAPa,
61°55'N / 159°16'E, 79 m, 23.07.2020.

O06cyxpeHne

KoAnyecTBeHHBIT  COCTaB  TaKCOHOB  Muscidae
usydyeHHoro pernoHa (107 BupoB us 20 popoB u 5 moace-
MeJICTB) MoKasaH Ha pucyHke 1. ITaTb poAOB moacemeii-
crBa Coenosiinae ¢popmupytor 58% Bcero BUAOBOro pas-
HOOOpasus mycuua: Spilogona — 43 Bupa (40%), Coenosia —
17 BupoB (15.9%), a Limnophora, Lispe v Lispocephala — rio
oaHomy Bupay (0.9%). ITsatyro acts (20.5%) BUAOBOrO pas-
HOObOpasust cocraBasieT mopcemerictBo Phaoniinae, mpea-
craBaeHHOe TpeMmsi popamu: Helina — 11 Bupos (10%),
Phaonia — 10 BupoB (9%), Lophosceles — 1 Bup, (0.9%). Ha
M3y4YeHHON TeppuTopun obOHapyxeHo 12 Buaos (11.2%)
n3 mATH poAOB moaceMmelictBa Azeliinae: Thricops u
Drymeia — 1o 4 Bupa (3.7%), Muscina — 2 Bupa (1.8%),
Azelia v Hydrotaea — 1no opnomy Buay (0.9%). ITToa-
cemerictBo Mydaeinae TpeACTaBAEHO IIATBIO POAAMMU:
Graphomya, Hebecnema, Myospila, Opsolasia (o oa-
HOMY BUAY B K&XAOM) U Mydaea (3 Bupa). HaumeHbiee
BUAOBOE pasHOOOpasue AEMOHCTPMPYET IIOACEMENCTBO
Muscinae (2.8%): Mesembrina — 2 Bupa (1.8%) u Musca —
1 Bup (0.9%).

MUHMMAABHOE BUAOBOE pasHOOOpasue 3aperucTpu-
pOBaHO B IOMMAax peK Ha raabke (puc.2), rAe cobpaHo
44 Bupa (179 sksemnasipoB). Pexu, B mommax KOTOPBIX
[IPOBOAVANCH PabOThI, — FOPHBIE, XOAOAHBIE, C OBICTPBIM
TEYeHUEM, B MeEpPUOA IOAHOBOAbSI BBIXOAST 13 Gepe-
rOB. 3A€Chb OTMEYEHO sIBHOE MNpeoOAaAaHME MYX IIOA-
cemeiicTBa Coenosiinae Kak II0 KOAMYECTBY COOPAHHbBIX
9K3EMIIASIPOB, TaK U IO BMAOBOMY pasHoobpasuio. Ha
raAbKe YacCTO MOXKHO YBUAETb CUASIIUX IPEACTaBUTEAEN
poaa Spilogona, KoTOpble AOBOABHO OBICTPO PearnpyioT
Ha ABIDKeHMe. B rakux Omoromax cobpaHo 46 5K3eMIIAsI-
poB 16 BUAOB MyX popa Spilogona. TIpepcTaButean popa
Coenosia HabAIOAQAUCDH Yallle Ha cTeOeAbKax TpaBbl U B
OyTOHaX LBETKOB, OTAOBAEHO 10 BUAOB (42 sK3eMIIASIpa).
B noriMax Ha raApKe MPUCYTCTBOBAAO MHOTO IPEACTaBU-
TeAeil moacemerictBa Phaoniinae, B wactHoctu Phaonia
hybrida — 49 sk3emnasipoB, 47 M3 KOTOpbIX ObIAM CO-
6panbl Ha Oepery pexu Boabmas lapmaHpa. AaHHbBII
BUA AOMMHMPOBaA B HPUMOPCKON TyHApe (170 sKk3em-
[IASIPOB), TA€ PACIIOAAraeTcsl YCTbe YIIOMSIHYTON PeKIN.
Msl mpepmoaaraeMm, 4to 6oAbiIOe KoAanuectBo Phaonia
hybrida Ha rasedHOM IASDKe CBSI3aHO C I€peMelleHN-
€M VMMaro BBepX IO TeYEHUIO pydbsi. TOABKO Ha TaAb-
Ke B monMax pek Obiam cobpansl 11 BupoB: Helina
protuberans, Phaonia albocalyptrata, Hebecnema nigra,
Mydaea ancilla, Lispe tentaculata, Spilogona litorea,
S. micans, S. padlei, S. separata, Spilogona sp. 1, Coenosia
mollicula japonica.
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Puc. 2—5. Buoromnsl, B KOTOpbIX 6b1AM cobparbr Muscidae.

2 — TaAeyHuK pyybs TallHOro ¢ pacCTaBACHHBIMM LIBETHBIMM TapeAKaMM; 3 — TONOAEBO-YO3EHUEBDINl AeC B OKPECTHOCTSAX NMOCEeAKAa DBEHCK; 4 —
KOYKapHMKOBAsl TYHAPQ, OKPECTHOCTM [I0CEAKA DBEHCK; 5 — IIPUMOPCKasi TYHAPA, YCTbe peku Boabiuas [apMaHAQ, OKPECTHOCTY IOCEAKA DBEHCK.

Figs 2-5. Habitats in which Muscidae were collected.

2 — pebble bank of the Tayny stream and coloured plates placed there; 3 — Populus-Salix forest in the vicinity of the Evensk settlement; 4 — tussock
tundra, vicinity of the Evensk settlement; 5 — maritime tundra, mouth of the Bolshaya Garmanda River, vicinity of the Evensk settlement.

B GoAee 3aKpBITOM OT COAHLIA TOIIOAEBO-YO3E€HUEBOM
Aecy cobpaHo 46 BupOB mycuup (294 sk3emrmasipa). Aec
(puc. 3) pacmoaoxen B moime peku Boabuas lapmaHaa,
B YCTbe KOTOPOI'O HAXOAUTCS MOCEAOK DBEHCK. AeCHOM
MACCUB TE€MHBIIT, PA3PEKEHHbII, IPOUSPACTAIOT PEAKUE KY-
CTapHMYKM ¥ XOPOILINI1 TPABOCTOMN U3 3AaKOB. B AaHHOM Me-
CcToo6UTaHUM TIPEOOAAAAAU TIPEACTABUTEAU MOACEMENCTB
Phaoniinae (13 BupoB, 90 sk3emmasipoB) u Coenosiinae
(25 B1AOB, 95 5K3eMIASIPOB). AOMVHMPYIOLIUM BUAOM 3A€ChH
obiA Thricops innocuus us nopcemeiictea Azeliinae (41 k-
3eMIIAsIp). MaccoBbIMuU BupaMu okasaanch Phaonia hybrida
(30 sx3emmnasipoB) u Helina evecta (25 sxaemnasipos). Cpeaut
npeacTaBuTeAeil nopcemerictsa Coenosiinae AOMUHUPY-
IOLLMMU SIBASIFOTCSL ABa BUpa — Spilogona arctica (37 sK3em-
nasipoB) u Coenosia luteipes (20 sxk3emnasipo). Hecmotpst
Ha OAMBKO€e PaCIIOAOKEHVE TOIIOAEBO-403€HIEBOIO AeCa U
raaevyHuKa pexu boabiuas fapmaHaQ, 06IUMY AAST HUX OKa-
3aA0Ch Bcero 5 BUAOB Mmycuua: Hydrotaea dentipes, Helina
evecta, Helina reversio, Phaonia hybrida, Ph. serva. ToApko
B Aecy cobpanHO 8 BuAOB: Azelia triquetra, Mesembrina
resplendens, Helina cothurnata, H. laxifrons, Phaonia
lugubris, Spilogona albisquama, S. contractifrons, S. opaca.

B xoukapH1KOBOI1 TyHAPE (puc. 4) cobpaHo 46 BUAOB
(950 ax3emmnAsipoB). MecToobuTaHue MpeACTaBAsieT OO0
KAQCCUYECKYIO TYHAPY C 4aCThIMU KOUKAMM, HA BO3BBILLIEH-
HOCTSIX BCTPEYAIOTCS 3aPOCAU KYCTaPHUYKOB (OABXOBHU-
Ka, CIIMPEeN, UBBI UAU KEAPDOBOTO CTAAQHUKA), UHOTAQ PACTYT
PeAKIEe OAMHOYHDbIE HUSKOPOCABIE AEPEBbsi AUCTBEHHU-
1IbI, KYCTI)I OABXOBHMKA MAUM UBBI. Me)KAy KOYKaMM 4aCTo
HAXOAUTCSI BOAQ, B KOTOPOII B M300MAMU HAOAKOAQIOTCS
AVMMHKM KOMapoB. Taroke BCTPEYAIOTCS CYXME «IIPOTIAE-
WYHB» (€3 KOYeK, Ha KOTOPBIX MPOUSPACTAIOT AMIIAN-
HUKM. AOMMHMPYIOIIMMK POAAMU B 3TON TYHApe ObIAK
Spilogona (460 sx3emnasipo) u Coenosia (240 5K3eMIIAsI-
poB), o 12 BUAOB B K&XAOM. TaK ke, Kak 1 B OCTAABHBIX
MeCTOOOUTAHMAX, B KOYKAPHUKOBOI TYHAPE MAaCCOBBIM
6b1A Phaonia hybrida. MaccoBbiMu siBASIOTCS Spilogona
arctica (243 sx3emuasipa) u S. alticola (112 sx3emmiasi-
poB). B poae Coenosia HanboAbIIast YNCAEHHOCTDb y ABYX
BrpoB: C. baicalensis (127 sxsemmnasipoB) u C. apukaensis
(56 aksemmnasipoB). TOABKO B KOYKapHUKOBON TYHApE
oburaT 7 BUAOB: Lophoscelis frenatus, Phaonia mystica,
Mydaea sp., Spilogona calcaria, S. pseudodispar, Coenosia
ciliata, C. octopunctata.



308 H.H. Tpuapux

ITpumopckast TyHApa (puc. 5) pacrmoAo)keHa B yCTbe
pexu Boaburast Tapmanaa B 20 M ot Gepera mMopsi, 3a pu-
OOJHBIM raseyHbIM BaAOM. Ha MAOBOIT 1ouBe mpouspac-
TAIT HU3KOPOCAbIE PACTEHMs], IPEACTABAEHHBIE PAAUIOAON
Rhodiola integrifolia, aamuarkamu Potentilla fragiformis,
P. anserina, P. stipularis, unHoit mpumopckoit Lathyrus
japonicus var. maritimus, KpeCTOBHMKOM AXK€apHUKOBBIM
Senecio pseudoarnica u uBoit Oypetoireit Salix fuscescens.
B sTO0I TyHApE cOOpaHO HaMbOAbIIEe KOAMYECTBO BUAOB
u 9K3eMnAsipoB mycump — 50 (50% OT Bcero BMAOBOTO
pasHooOpasusi) u 1928 (57% Bcex COOpaHHBIX 5K3eM-
MASIPOB) COOTBeTCTBeHHO. Hauboabluee pasHoobpasue
AeMOHCTpupyeT mopcemerictBo Coenosiinae (37 BMAOB,
1518 sx3emmasipoB). Bropoe 10 KOAMYECTBY BUAOB — HOA-
ceMeiicTBo Phaoniinae (14 BMAOB) C caMbIM MaCCOBBIM
Helina reversio (290 sx3emMnasipoB). MaccoBbIMU BUAAMU
cpean Coenosiinae oxaszaauce Coenosia pilipyga (692 sx-
semnasipa), C. verralli (319 sxsemmnasipoB) u Spilogona
nigriventris (253 sksemmnasipa). TOAbKO B 3TOM MeCTOOOM-
TaHuM coOpaHo 20 BUAOB MYCLIUA, 5 113 KOTOPBIX MbI CUM-
TaeM HOBBIMU AAsL HayKu: Drymeia acrostichalis, D. vicana,
Mesembrina decipiens, Helina obscurata, Phaonia sp.,
Limnophora rotundata, Spilogona bifimbriata, S. deflorata,
S. denudata, S. instans, S. murina, S. nutaka, S. pacifica,
S. tundrae, Spilogona sp. 2, Spilogona sp. 3, Spilogona sp. 4,
Spilogona sp. 6, Coenosia alpicola, C. pumila.

AASL IPUMOPCKOIT TYHAPBI XapaKTepHbI HanboAee Bbl-
COKasl YMCAEHHOCTb U BMAOBOE pasHOOOpasue MYCLMA,
ocobeHHO U3 popa Spilogona, mo CpaBHEHUIO C APYTUMU
MeCTOOOUTAHUSIMY, UCCAEAOBAHHBIMU K HACTOSILIEMY Bpe-
M€HU Ha TeppuTopun MarapaHckor 00AacTu.

Takum 06pasom, nccaepoBaHus Ha obepexbe [oKum-
I'MHCKO I'y0bl OXOTCKOTO MOPSI AOTIOAHMAY HALIM 3HAHUS
o dayHe mycump MarapaHckoit 06AacTu, rae 6b1A0 0OHAPY-
»xeHo 107 BupoB 13 20 popoB. Cpeau aTux BUAOB 20 Brep-
BbIe OoTMeueHbI AAsT AaabHero BocToka, 4 Bupa oast Poccun
u TTaAeapKTUKY, 8 BUAOB MbI CYMTaEM HOBBIMU AASI HAYKU.
B Hacrosiee BpeMst Aast MarapaHckoit 00AacTyt U3BECTHO
207 BupoB Muscidae.

baaropapHocTu

ABTOp BbIpaxkaer 6aaropapHocth B.C. CopokmHOI
(MICud>K CO PAH) 3a nomo1ib B IOATOTOBKE AQHHO pa-
60TbI, BepuPUKALMIO BUAOB MYCLMA M HACTaBHUYECKYIO
MoAAEPXKKY. Takke aBTOp OAAropapuT aAMUHUCTpPALUK
noceAkoB [apmMaHAa M DBEHCK 32 BCECTOPOHHIOI IIOA-
AEP>KKY IpU IPOBEAEHNY PaboT, a TAKXKe KUTEAEN TTOCeA-
KOB, MPOSIBUBILMX OECKOPBICTUE, SMIATUIO U OKa3aBILUX
TOMOIL[b BO BpeMsI NEPEABIDKEHMSI TI0 OTIACHON TEPPUTO-
puu [IpU IPOBEAEHUU PabOTHI.

OrpeApHO aBTOP BbIpaxkaeT 6aaropapHocts H.E. Bux-
peBy (3ooaormyecknit My3eit MOCKOBCKOTO TOCYAAPCTBEH-
Horo yHuBepcutera umeHu M.B. AomonocoBa, Mocksa,
Poccust) u D.IT. Hapuyk (3VIH) 3a MOAOXUTEABHYIO KPUTH-
KY, LieHHbIe COBETBI ¥ CTPOTe 3aMeYaHUsl.

VccaepoBanre mnopaep>xaHo ITporpammoit ¢yHpa-
MEHTaAbHBIX HayuyHbIX uccaepoBanuit (OHM) rocypap-
CTBEHHOJ akapeMuu Hayk Ha 2021-2025 roas! (mpoexT
Ne FWGS -2021-0002).
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IlepBbIe HAXOAKM KThIpei poaa Stichopogon Loew, 1847
(Diptera: Asilidae: Stichopogoninae) B beaapycu

© A.M. OcTpoBckuii

TOMeAbCKMIT FOCYAQPCTBEHHDIN MEAMLIVHCKIIT YHUBEPCUTET, YA. Aanre, 5, Tomeab 246000 Pecrry6anka Beaapycs. E-mail: Arti301989@mail.ru

Pestome. TIprBepaeHbI CBEAEHUSI O IIEPBBIX HaX0AKax B Beaapycu aByx BupoB ktbipeit (Diptera: Asilidae: Stichopogoninae) —
Stichopogon elegantulus elegantulus Wiedemann, 1820 u S. barbistrellus barbistrellus Loew, 1854. Panee mpepcTaBuTeAn
poaa Stichopogon Loew, 1847 e 6b1Au yKasaHbl AAst payHbI cTpaHbl. AaHa Kparkasi MHPopMauus 06 MX M3BECTHOM Pacipo-
CTpaHeHny, 0COOEHHOCTSIX 9KOAOT M.

Karoueswie crosa: xrbipy, Stichopogoninae, nepsbie ykasanusi, dayHa, beaapyce.

The first records of robber flies of the genus Stichopogon Loew, 1847
(Diptera: Asilidae: Stichopogoninae) in Belarus

© A.M. Ostrovsky
Gomel State Medical University, Lange Street, 5, Gomel 246000 Republic of Belarus. E-mail: Arti301989@mail.ru

Abstract. Two species of robber flies (Diptera: Asilidae: Stichopogoninae), Stichopogon elegantulus elegantulus Wiedemann,
1820 and S. barbistrellus barbistrellus Loew, 1854, are recorded for the Republic of Belarus for the first time. Previously,
representatives of the genus Stichopogon Loew, 1847 were not listed for the fauna of the country. The robber flies were collected
in 2021-2024 in Gomel Region. The presented new localities are among the northernmost sites of these robber fly species in
Eastern Europe. Brief information about their known distribution and bionomics is given. Details of structure and diagnostic
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features of imagoes are illustrated.

Key words: robber flies, Stichopogoninae, first records, fauna, Belarus.

BBeaenne

Kroipu (Asilidae) — 0AHO U3 caMBbIX LIMPOKO Pacmpo-
CTpPaHEHHBIX ¥ MHOTOYMCAEHHBIX CEMEVICTB OTPsIAQ ABY-
KpbIAbIX HacekoMbix (Diptera), B HacTOsIIiee BpeMsI HaCUu-
TeiBawoliee cBbiie 7500 BuAOB 13 6oaee yem 550 popoB, B
TOM uncAe B [TaaeapkTuke usBecTHO okoAo 1800 BUAOB,
B EBpomne 3apeructpuposano okoao 450 BupoB [Lehr, 1988;
Pape et al., 2011; Acraxos, 2015].

QayHa KrbIpeil beaapycu usydyeHa KpaiiHe HEAOCTa-
TO4YHO. TaK, AO OTHOCUTEABHO HEAABHUX IIOP C TEPPUTO-
pun pecriyoauku 66140 n3BeCcTHO AMiib 40 BUAOB [CaxBoH,
2019]. B T0 e BpeMsl A€TaAbHOE M3y4yeHue pasHooOpasust
HaCeKOMBIX AQHHOJ IPYIMIIbI B IOTO-BOCTOYHBIX PerroHax
CTpaHbI MO3BOAMAO PACLUIMPUTD 3TOT CIIUCOK AO 45 BHAOB
[Octposckuit, 2020; Kyaak, 2023].

B  Hacroseil  cTaTbe  OMUCHIBAIOTCS  HAXOA-
KM ABYX TIIpeacTaBuTeseil popa Stichopogon Loew,
1847: S. elegantulus elegantulus Wiedemann, 1820 u
S. barbistrellus barbistrellus Loew, 1854, — KoTOpbI€ SIBASI-
I0TCSI OAHMMM U3 CaMbIX ceBepHBIX B BocTouHoit EBpore.

MarepuaA 1 MEeTOABI

Cbop MaTepuasa IIPOBEAEH aBTOPOM  AETOM
2021-2024 ropoB B Tomeabckon obaactu Pecnybamku
Beaapycb. OTAOB KTbIpeil OCYIIECTBASIACSI SHTOMOAOTU-
YeCKMM CauyKOM Ha BocCTOKe IloAecckoit AaHAladTHONM
npoBUHLMY. VIAeHTUUKALMS OTAOBAEHHBIX DK3EMIIAS-
POB IIPOBOAMAACH TIO OTIPEAEAUTEABHBIM KAIoYaM Puxrep

Kparkoe coobuenne / Short Communication
DOI: https://doi.org/10.5281/zenodo.14547758

[1969] u Acraxosa [2015]. Aast usydyeHus: mopdoarornye-
CKIX 0COOEHHOCTEN B AaOOPATOPHBIX YCAOBUSIX MCIOAb-
30BaAM OMHOKYAsipHBINT Mukpockorn MBC-10. @otorpa-
¢dbunm 6p1an cpaeaansr poroanmaparom Canon PowerShot
SX130IS 4epe3 OKYAsIp OMHOKYASPHOIO MUKPOCKOIIA
MBC-10. Becb coOpaHHbII MaTepuaA HAXOAUTCS B KOA-
AEKLIMY aBTOpaA.

Stichopogon elegantulus elegantulus Wiedemann, 1820
(Puc. 1-6)

Marepuaa. Pecniy6anka Beaapycp, Tomeabckas o6a.: 1d, 19, To-
MeAbckuit p-H, F03 okp. . llapnmaoska, 52°06'11"N / 30°54'57"E, 120 M,
necyaHblil 0OpbIB Ha TpaBoM Gepery p. CoX, Ha ChITy4MX Meckax, 9.07.2024;
93, 99, 10 oxp. Tomeas, 52°23'56"N / 31°00'25"E, 115 m , 52°24'05"N /
31°00'22"E, 115 M, OTKpbIThIe TTeCyaHble YYaCTKU Ha AeBoM bepery p. Cox,
25.07.2024.

3ameuaHust. AAnHa TeAa cOOpaHHBIX 0cobel Bapbu-
poBaaa oT 3 A0 6 MM. Bce 0OTAOBAEHHBIE 5K3EMIIASIPBI OT-
HOCSITCSI K HOMMHATMBHOMY IOABMAY. APYroi IOABUA,
S. e. orientalis Lehr, 1975, ussecren ns Bocrounoit Cubupu
u AaapHero Bocroka [Aep, 1975; Lehr, 1988]. dnureodua,
BCTpeYaeTCcsi Ha OTKPBITBIX y4acTKax Mo OeperaMm BOAO-
eMOB (IpuOpeXXHbIe AIOHBI, MeCYaHble OOPBIBBI, IASDKU
U T.A.). AET UMaro OTMEYeH B UIOAE.

PacnpocTpaHeHue. 3amapHOTETUIICKUI BUA. Mapok-
Ko, Axxup, Tynnc, Eruner, ITopryraans, Vicnanus, @pan-
st (Bkarovast Kopeuky), Hupepaauapy, Tepmanns, lBertia-
pust, ABcrpus, Vtaans, Maabra, Caosenus, Xopsartus, boc-
Hust v TepuerosuHa (?), Benrpusi, Cepbust, CeBeprast Maxe-
AoHust, boarapus, YkpanHa, ror eBporneiickon yactu Poccun,
3akaskasbe, Typuus, V3pauap, ITaaectnna, Keiproiscran
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e

Puc. 1-6. Stichopogon elegantulus elegantulus, o61mit BuA.

1-2, 4 — cameu; 3, 5-6 — camka; 1, 3 — Bup c60Ky; 2, 5 — BUA cBepxy; 4, 6 — BUA Criepean.
Figs 1-6. Stichopogon elegantulus elegantulus, habitus.

1-2, 4 — male; 3, 5-6 — female; 1, 3 — lateral view; 2, 5 — dorsal view; 4, 6 — frontal view.
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Puc. 7-12. Stichopogon barbistrellus barbistrellus, oOwmit BuA.

7-8,10 — camer;; 9, 11-12 — camka; 7, 9 — Bua c60ky; 8, 11 — Bup cBepxy; 10, 12 — Bup criepean.
Figs 7—12. Stichopogon barbistrellus barbistrellus, habitus.

7-8,10 — male; 9, 11-12 — female; 7, 9 — lateral view; 8, 11 — dorsal view; 10, 12 — frontal view.
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[Engel, 1930; IlITakeabbepr, 1933; Puxtep, 1964; Aep, 1975;
Lehr, 1988; Acraxos, 2015; Abu El-Hassan et al., 2017].

Stichopogon barbistrellus barbistrellus Loew, 1854
(Puc. 7-12)

Marepuaa. Pecniybanka Beaapych, Tomeabckast 06A.: 29, Tomean-
CKUi1 p-H, 3 OKp. A. Pyans Mapumonosa, 52°09'32"N / 30°42"25"E, 121 m,
COCHSIK Ha AIOHaX, Ha IecyaHoM mpoceake, 25.06.2021; 14, IQ, Aoes-
CKMit p-H, 3 okp. A. [TepBomaiick, 52°03'18"N / 30°44'51"E, 112 m, morimeH-
HBIIT AT y 03. ITOMOBCKOe, Ha CAADO Hae3>KEHHON MPOCEAOYHOI AOpOre,
25.06.2022; 37, 29, TaM Xe, B AMe OT A0Obrum mecka, 13.07.2024; 19, Aoes-
CKMit p-H, A. XoMuHKa, 52°03'31"N / 30°54'11"E, 113 M, Ha mecyaHoi1 AOpOre,
15.08.2024.

3ameuanms. AanHa Teaa cobOpaHHBIX 0cobeil cO-
craBuAa 4—6 MM. Bce OTAOBAEHHBIE 5K3€MIIASDPHI OT-
HOCSITCSI K HOMUHATMBHOMY IIOABMAY. ApYroil MOABUA,
S. b. obscurellus Lehr, 1975, nussecten Toabko us Kasaxcra-
Ha [Lehr, 1988]. Dmureodua, BcTpeyaeTcs Ha OTKPBITBIX
y4aCTKaX IeCYaHbIX IOYB (BHYTPEHHUE AIOHbBI, OKPaMHBI
COCHOBBIX A€COB, IIPOCEAKU U T.A.). AET umaro HabA0AeT-
Cs1 Ha TPOTSDKEHUM BCETO A€eTa.

Pacnpocrpanenue. CeseporeTuiickuit Bup. DpaH-
uust (?), Benrpus, tor eBpomnerickoit yactu Poccuy, 3amapHast
Cubups, Kasaxcran (Aama-Arunckast 1 YuMKeHTCKast 00Aa-
ctn), Cpeansist Asust, Vpan, Kurait, Monroaust [Engel, 1930;
Puxrep, 1964, 1969; Aep, 1975; Lehr, 1988; AcTaxos, 2015].

baaropapHocTu

Aptop 6aaropapen D.I1. Hapuyk u O.I. OBunHHMKO-
Boit (3ooaormueckuir nuactutyt PAH, Canxt-Iletep6ypr,
Poccust) 3a LieHHbIe 3aMeYaHNUs.
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How many generations does it take for phytophages
to colonize invasive plants? Mathematical modeling predictions

© E.N. Ustinova, S.N. Lysenkov

Department of Biological Evolution, Lomonosov Moscow State University, Leninskie Gory, 1/12, Moscow 119234 Russia. E-mail: Ustinolena@ya.ru,
s_lysenkov@mail.ru

Abstract. Native phytophagous insects are often not adapted to novel chemistry of invasive plants, but over time they begin
to adapt and feed on them. We simulated the spread of a mutant allele that enables phytophages to feed on invasive plant
as effectively as on native plant. This simulation involved two insect populations associated with native and invasive plant
species, with gene flow between them. Fitness was assigned using the Ricker function, which incorporated plant abundance,
insect feeding efficiency, and competition between genotypes. For the mutation to become fixed in fewer than one hundred
generations, invasive plant must be at least as abundant as native one. The effect of invasive plant relative abundance is larger
than that of fitness differences in feeding efficiency of wild type phytophages between plants. The spread of this allele under
natural selection is faster if it has come from standing genetic variation, rather than newly arisen mutation, or, in the latter case,
if there is assortative mating.

Key words: mathematical model, population dynamics, biological invasions, insect phytophages.

CKOABKO IOKOAEHUII HY)KHO utodaram AAst OCBOEHNSI MHBA3MBHBIX PacTeHmit?
ITporHossl MaTeMaTU4eCKOrO MOAEAUPOBAHMST

© E.H. YcrunoBa, C.H. AbicenkoB

Kadeapa 6roaornieckoi sBoAroLmy, MOCKOBCKUIT FOCYAQPCTBEHHBII YHUBepcuTeT uMeHr M.B. AomoHocoBa, Aennnckue Topsy, 1/12, MockBa
119234 Poccust. E-mail: Ustinolena@ya.ru, s_lysenkov@mail.ru

Pestome. AbopureHHble HaceKoMble-GUTOAry YacTo He AQAANTYPOBAHBI K 3alMTHBIM BeljeCTBAM MHBA3UBHBIX PACTEHNIL, HO
yepes3 HEKOTOPOe BPEMsI OHM aAQNTHUPYIOTCS K HUM M HAYMHAIOT MIMTAThCS MHBA3UBHBIMU BrAaMu. [IpoBeAeHO MOAeAMpOBa-
HJ€e PaCIpPOCTPAHEHNSI MYTaHTHOTO aAA€As, KOTOPBIil 03BoAsieT GUTOdAry MUTaTbCsl MHBA3MBHBIM PacTEHUEM TaK XKe 3¢-
(DeKTUBHO, KaK 1 aDOPUreHHBIM PACTEHUEM, B ABYX MOIYASIL{MSX HACEKOMBIX, aCCOLIMUPOBAHHBIX C 0OPUTEHHbIM 1 UHBA3UB-
HBIM BUAQMI PACTEHMIL, C IOTOKOM T'€HOB MEXAY HUMU. AASL OLIEHKM IPUCIIOCOOAEHHOCTY UCIIOAB30BaAK QYyHKLMIO Pukepa
C BKAKOYEHMEM TaKMX (paKkTOpOB, KaK 00uAue pacteHnit, 3pHeKTMBHOCTD MUTAHMS HACEKOMBIX 1 KOHKYPEHLIUSI MEKAY I'eHO-
Tumnamu. VIHBa3MBHOE pacTeHMe AOAKHO OBITh IO KPaiTHEN Mepe TaKIM >Ke MHOTOYMCAEHHBIM, KaK 11 MECTHOE, AAST UKCALMI
MYTaLMM MeHee YeM 3a CTO MOKOAeH!iT. DHdeKT OTHOCUTEABHON YMICAEHHOCTY MHBAa3MBHOTO PACTEHUS CUABHee, 4eM 3 dexT
pasanunit B adpdexTrBHOCTU nuTaHKs GpUTO(ArOB AMKOrO TUIIA Ha Pas3HBIX PACTEHVSIX. PacIpocTpaHeHe 9TOr0 aAAEAS TI0A
AEVICTBYEM eCTECTBEHHOIO 0TOOPa MPOUCXOAUT OBICTPEE, €CAM OH MCXOAHO IPYUCYTCTBOBAA B IOMYASILIMM KaK SAEMEHT IeHe-
TUYECKOI BapUALIMM, A HE MOSIBUACS B PE3yAbTATe BHOBb BO3HMKILEN MYTALMY, UAH, B IOCAEAHEM CAy4ae, eCAY MIMEET MEeCTO
ACCOPTaTMBHOE CIIAPMBAHME.

Karouesvie caroBa: maTeMaTMyecKoe MOAGAUPOBAHUE, AMHAMUKA IIONYASLMYM, OMOAOTMYECKME MHBA3MM, HACEKOMbIe-
durodarn.

Caucasian Entomological Bulletin 2024

Introduction

Alien plants in secondary ranges are often spared
from the pressure of phytophages [Cappuccino, Carpenter,
2005; Liu, Stiling, 2006], which allows them investing less
resources in defense and more in growth and reproduction.
The enemy release hypothesis uses this fact to explain the
success of invasive species [Blossey, 2011; Heger, Jeschke,
2014]. Over time, native phytophages can adapt to feeding
on invasive species [Carroll et al.,, 2005; Siemann et al,,
2006; Briandle et al., 2008]. However, the duration of this
period varies widely and is impossible to predict.

Some non-native plant species adapt to the new
environment quickly and begin experiencing higher
levels of herbivory, while others experience lower levels of
pressure for many years. For example, alien Piper aduncum
and P. umbellatum (Piperaceae), introduced to Papua New
Guinea less than 50 years ago, had the same species richness

Research Article / Hayunas craTbs
DOL: https://doi.org/10.5281/zenodo.14555268

and abundance of caterpillars as the native P. micropiper
[Novotny et al., 2003]. On the other hand, the non-native
Reynoutria japonica (Polygonaceae), introduced to North
America and Europe in the 18" century, experiences less
herbivory and pathogen attack than the native R. scandens
when comparing leaf damage and herbivore abundance
and diversity [Williams, Sahli, 2016]. Meta-analysis has
shown that the time since introduction of a non-native
plant species is a significant predictor of the enemy release
from phytophages, and recently introduced species tend
to experience less pressure from herbivores, but this effect
diminishes over 50-200 years [Hawkes, 2007].

However not all researches reveal relationship
between time since introduction and herbivory [Carpenter,
Cappuccino, 2005]. Several factors influence the rate at
which reciprocal interactions develop between introduced
plants and native herbivores. Herbivore adaptation to an
introduced plant is facilitated by the presence of native
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plants with similar chemical profiles. Comparing the
chemical profiles of all plants in a community can be a
daunting task, although phylogenetic relatedness can serve
as a proxy of such similarity, with fewer native relatives of
the introduced plant being associated with lower herbivore
accumulation [Connor et al., 1980; Cappuccino, Carpenter,
2005]. In addition, the rate at which alien plants recruit an
assemblage of herbivores depends on the native pool of
phytophagous insects and the balance between specialists
and generalists in the community [Cornell, Hawkins, 2003].
It was shown that the arthropod communities associated
with an annual crop plant species in Japan exhibited an
increasing proportion of family specialists over time since
introduction [Andow, Imura, 1994].

In addition, limited knowledge about the introduction
history of many species, often overlooking herbivores
during the early colonization phases, assessment of the
true distribution of the invasive plant and conduction of
comprehensive studies of herbivore population changes
over time complicate studying local herbivore adaptation
to invasive plants. To address this, mathematical modeling
can be used to study the population dynamics of herbivores.

We built a mathematical model to determine the
conditions under which a mutation allowing more efficient
consumption of the invasive plant can spread in the
specialized herbivore population and how long this process
takes.

wild type ; mutants
p native plant
AuEAM Tvn abopureHHoe pacTeHue MYTAHTE
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invasive plant
MHBa3NBHOE pacTeHne

Fig. 1. Scheme of interactions between phytophages and their host
plants in our model. There are two plant species — native and invasive, and
two ecological races of the phytophage — the wild type and mutants. Each
ecological race is represented by two populations, one feeding on the native
plant, and the other on the invasive plant (beetles from this population are
marked with dots on the elytra). fis the coefficient reflecting the efficiency
of feeding of the phytophage on the plant; for the wild type on the invasive
plant, the coefficient f1 is used, which is lower than f. In each generation,
99% of each population remains on its host plant (solid arrows), and 1% of
the population migrates to an alternative plant (dashed arrows).

Puc. 1. Cxema B3aMMOAEICTBUIT MeXAY puTodaramm u Mx KOPMOBBI-
MM pacTeHMSIMM B Halleil MoAeAr. EcTh ABa BMAA pacTeHuit — aboOpureH-
HO€ U MHBA3MBHOE, 4 TAK)Ke ABE DKOAOTMYEeCKue packl Gpurodara — AMUKOro
TUIa 1 MyTaHTbl. KaXkaast skoAormyeckast paca IpeACTaBA€HA ABYMs I10-
MYASIMSIMY, OAHA 13 KOTOPBIX IUTAETCsI HA d00OPUT€HHOM PACTeHUH, a APy-
rast — Ha VHBAa3MBHOM (XKYKM U3 AQHHBIX IIOIYASILIMY OTMEYEHbI TOUKaMMU Ha
HAAKPBIABSIX). f — KoadduLmenT, oTpaskaomuit 3ppeKTUBHOCTD MUTAHMS
¢duTodara Ha pacTeHMM; AAS AMKOTO THIIA HA VIHBA3VBHOM PaCTEHUM UC-
TOAB3YeTCs KOG QUINEHT f;, KOTOPBIiT HIDKE, YeM f. B KaXKAOM MOKOAHUM
99% Ka>KAOI1 MOIYASILIMM OCTAETCSI Ha CBOeM KOPMOBOM PAacTeHMy (CIIAOLI-
Hble CTPeAKN), a 1% MONyASILIMM MUTPUPYET HA AABTEPHATMBHOE pacTeHue
(IyHKTUPHBIE CTPEAKH).

The ability to feed effectively on another host plant
can be achieved without decreasing the effectiveness of
the initial host plant’s digestion. So, in the absence of the
invasive plant, this mutation is neutral, and in the presence
of the invasive plant, it is beneficial. Neutral mutation can
reach rather high frequency by genetic drift, which should
facilitate fixation [Kimura, 1968]. The problem of spread of
beneficial mutation was solved by Fisher [1930] in general,
but we are interested in the specific case where we do not
define adaptive value per se. Instead, we model differences
in fitness using the Ricker function, which incorporates the
factors influencing the spread of the mutation.

We hypothesized that the timeframe required for the
spread of a mutant allele within a population is influenced
by the abundance of the invasive species relative to the
native one, differences in herbivore consumption efficiency
of the invasive plant between mutant and wild type, and
the initial frequency of a mutant allele. A high abundance
of the invasive plant creates strong selective pressure,
promoting the spread of the mutation that enhances the
efficiency of consuming the invasive species. The more
effective the consumption of the invasive plant by the
mutant phenotype compared to the wild phenotype, the
more advantageous the mutant allele is, resulting in a
higher selection coefficient. We also hypothesized that
assortative mating should facilitate the spread of mutation,
since it increases the proportion of homozygotes.

Methods

The simulations were performed using the
R programming environment [R Core Team, 2024].

We considered a deterministic model of plant-
phytophage interactions in the presence of a native host
plant and phylogenetically related invasive plant species
affected by one species of phytophagous insect. The
phytophage has two populations associated with these
two plant species, whose sizes are modeled separately.
The phytophage has two ecological races determined by a
single diallelic locus: for a wild type, the feeding efficiency
on the invasive species is lower on the native plant, a
mutant feeds equally effective on both native and invasive
plant species (Fig. 1). Complete dominance is assumed so
wild-type homozygotes and heterozygotes have a wild-type
phenotype and only mutant homozygotes exhibit a mutant
phenotype.

The first stage of the model simulates mating and the
transition to the next generation. The next stage involves
the migration of phytophages between two populations;
during this stage, they disperse across host plants, where
the following stage-feeding-occurs. Phytophage nutrition
and biomass gain are influenced by the host plant’s
abundance. The population size of each genotype on native
and invasive plants is modeled by a separate equation,
resulting in six equations for each stage.

Mating in the model is either panmictic (1.1-1.6) or
fully assortative (1a.1-1a.6).

AAY =X G AAY ,G Ad" ,G aa" , (1.1)

Aa, =X, G AAY ,G Aa" ,G ad’ , (1.2
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aa), =X G aa’ ,G Aa) ,G AAY (1.3)
AAl =X G AA! ,G Aa/ ,G aa , (1.4)
Aal, =X, G AA! ,G Aa ,G aa! , (1.5)
aa,,,=X G aa, ,G Aa/ ,G AA! (1.6)
where
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The assortative mating is modeled following Li [1976].
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The input to the mating function is the output of a
logistic growth function, based on the modified Ricker
equation [Ricker, 1954], with growth rate determined by
feeding efficiency. This growth function models changes in
the relative fitness of a given genotype, which depends on
plant abundance, insect feeding efficiency on the plant, and
the abundance of other genotypes on the same plant. This
logistic growth of fitness can be interpreted in two ways:
(1) as correlation of feeding efficiency with fecundity during

the mating stage—better-nourished individuals are likely to
produce more eggs; (2) as parthenogenetic reproduction on
the host plant, followed by a round of sexual reproduction
(as seen in aphids) during the mating stage. The Ricker
equation was chosen as it is simple yet effective function
that allows us to account for the necessary parameters:
plant abundance, insect feeding efficiency on the plant,
and competition between genotypes, assuming that the
environment’s carrying capacity is determined by plant
abundance.

G AAY =AAY-R N,D AAY ,D Aa) ,D aa) ,
G Aa) =Aa’-R N,D AAY ,D Aa) ,D aa’ ,

t

G aa)

=aa)-R N,D AAY ,D Aa" ,D aa" ,
G AA! =AA'-R I,D AA! ,D Aa' ,D aa |,
G Aa] =Aa]-R I,D AA] ,D Aal ,D aa] ,

G aa, =aal ‘R I,D AA] ,D Aa ,D aa, ,

where
R w,x,9,z =exp(f-w—wj,
w
R w,x,,z :exp[fl~w—w}
w
AAY, Aa), aa) are quantities of wild type,

heterozygote and mutant genotypes on native plant
species at the time ¢, respectively; N is abundance of the
native plant, which also determines the carrying capacity
of the respective herbivore population; AA/, Aa/, aa’ are
quantities of wild type, heterozygote and mutant genotypes
on invasive plant species, respectively; I is abundance of the
invasive plant, which also determines the carrying capacity
of the respective herbivore population; f is a proxy for
feeding efficiency of a phytophage on the plant, for a wild
type on invasive plant f, is used which is lower than f.

As arguments for the growth function, we use the
abundances of genotypes on the host plant, which depend
on post-mating dispersal. During this dispersal phase,
a minor proportion of phytophages, both wild type and
mutant, leave the host plant and migrate to other plant
species (2.1-2.6).

D AAY =M AAN,AA! (2.1)
D Aa) =M Aa),Ad , (2.2)
D aa’ =M aa’, aa’ , (2.3)
D AA] =M AA!, AAY (2.4)
D Aal =M Aa],Ad) , (2.5)
D aa] =M aa,aa) , (2.6)

where
M, y)=1-m)-x+m-y,

m is a proportion of phytohages migrating to the other
plant species.
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We do not include the down-regulation of plant
abundance by phytophages since insects often do not
significantly affect plant population dynamics [Crawley,
1989]. Despite this, using the Ricker equation, we assume
that the carrying capacity of the environment is determined
by the abundance of the plant. Instead, we ran our model
with different relative abundances of invasive plant.
Initially we also modeled expansion of the invasive plant
outcompeting the native relative, but the results were the
same as when we considered only minor relative abundance
of native plant at the beginning. So we decided to use fixed
proportions of host plant species to investigate the effect of
the relative abundance of the invasive plant on phytophage
dynamics.

Thus, the model has three parameters: 1) difference
in exponential growth between wild type and mutant on
the invasive plant; 2) rate of migration to the other plant
species; 3 relative abundance of the invasive plant.

The initial proportion of a mutant allele on the native
plant was modeled in two ways: a) a new mutation appeared
only in a low proportion of heterozygotes; b) an old neutral
allele which had reached significant prevalence by the
genetic drift with equilibrium genotypes distribution since
it didn’t affect fitness in the absence of the invasive plant.
The initial frequencies of all genotypes on the invasive
plant were considered to be zero, which corresponds to the
absence of phytophages on the invasive plant, which they
had not yet detected.

Since mutant allele is beneficial in the presence of
invasive plant, it would finally replace the wild type allele
after a number of generations, so the question of interest
is the rate of its spread. We categorized possible outcomes
of models in each phytophage population after a number
of generations into three types: the elimination of the
wild-type allele (when its frequency dropped below 0.05),
the elimination of the mutant allele (when its frequency
dropped below 0.05 and wild-type allele predominate
with a frequency of more than 0.95), or the coexistence
of both phenotypes (when the frequencies of both
alleles exceeded 0.05). Different outcomes are possible
in populations from different plants, resulting in nine
theoretically possible combinations.

To examine the effect of the relative abundance
of invasive and native species on a mutant spread, we
increased this relative abundance stepwise by 0.01
from 0 to 1. Additionally, we manipulated the growth
efficiency of phytophages with the wild phenotype on
invasive plants, while keeping the consumption efficiencies
of phytophages with the mutant phenotype on native and
invasive plants (f) constant and equal to 1.7. Specifically,
we varied the fitness cost of wild-type phytophages when
feeding on invasive plants, representing how much less
effectively they convert invasive plant biomass into their
own biomass compared to mutant phytophages. We varied
the fitness of wild phenotype phytophages on invasive
plants (f,) from 0 to 1.7 by 0.01, which corresponded to a
fitness cost range of 0% to 100%, expressed as (f - f,)/f.

To examine the effect of phytophages migration from
one population to the other, we changed its rate in every
direction, using three sets of parameter values. In our
base model we used a symmetrical migration rate: 1% of

phytophages move from the native to the invasive plant and
vice versa. Also, we tested increased symmetrical migration
rate (10% in both directions) and preference of the mutant
phenotype for invasive species (2a.1-2a.6): mutants
migrate from the native to the invasive plant at a 10% rate
and from the invasive plant to the native at 1% rate, whereas
wild phenotypes migrate in both directions at 1% rate.

D AAY =M G AAY ,G AAl , (2l
D Aa) =M G AaY ,G Ad] (2a.2)
D aa) =M, G aa’ ,G aa] , (2a.3)
D AAl =M G AA! ,G AAY (22.4)
D Aal =M G Adl ,G Ad) (2a.5)
D aal =M, G aa ,G aa) , (2a.6)

where
M, y)=1-m)-x+m-y,
Mx,y)=1-m) -x+m-y,
M,(x,9) =1 -m)-x+m, -y,
m, is higher than m and reflects a higher migration rate of
mutant phenotype to the invasive plant.

We constructed diagrams to visualize the dependency
of simulation results on the relative abundance of native
and invasive plants, as well as the fitness cost of wild-type
phytophages when feeding on invasive plants.

In our model, the extinction of phytophage populations
on one of the plants is impossible, since they are replenished
through migration. However, the successful colonization
of the invasive species depends on the propagation of the
mutant allele. Without the spread of the mutant allele,
natural selection would favor mechanisms that prevent the
transition of wild type phytophages to the invasive plant.
That is why we considered the probability of fixation of the
mutant allele after different time intervals in populations
under different parameters.

Results

Panmictic mating. The dynamics of genotype
frequencies shows that spread of the mutant allele in
the majority of parameter sets is faster on invasive than
on native plant (Fig. 2). Under these specific model
parameters (relative abundance of the invasive plant to the
native is 1 : 1; the wild phenotype fitness on the invasive
plant is 15% lower than on the native plant; initial Hardy-
Weinberg equilibrium in the population with mutant allele
frequency 0.1), we observed the coexistence of the mutant
and wild phenotypes in both populations during the first
150 generations. However, after 200 generations, the wild-
type allele was eliminated in the population living on the
invasive plant, while both alleles remained present in the
population living on the native plant. Remarkably, after
500 generations, the mutant allele became fixed in both
populations, indicating its advantage over the wild-type
allele.
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In the case of a newly arisen mutation (the initial
frequency of mutant homozygotes is zero and heterozygotes
are extremely low), our simulations show that after
200 generations, the mutant allele can reach a frequency
greater than 0.05 only in the population inhabiting the
invasive species (Fig. 3, lower row). This outcome is
observed when the relative abundance of the invasive plant
is very high, and the wild-type phenotype experiences a
significant fitness cost when feeding on invasive plants.
However, after 500 generations, the mutant allele can
achieve enough frequency not only on the invasive plant
but also on the native plant, potentially displacing the wild-
type allele from both plant types. To attain these states, a
high relative abundance of the invasive plant and substantial
differences in fitness between the two phenotypes are
still required. When there are very large differences in
fitness between the mutant and wild-type alleles, and the
abundance of the invasive plant is not sufficiently high,
the spread of the mutant allele slows down, apparently due
to the limited environmental capacity, which constrains
rapid population growth.

If the genotype frequencies in a native plant population
initially follow Hardy-Weinberg equilibrium, three possible
scenarios can occur. When there is minimal fitness
difference between the phenotypes, or when the relative
abundance of invasive plants is low, both phenotypes
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Fig. 2. Dynamics of allele frequencies over 500 generations. Relative
abundance of the invasive plant is 0.5. The wild phenotype fitness on the invasive
plant is 1.45 (15% fitness loss), the fitness of the mutant on both invasive and
native, as well as the feeding efficiency of the wild phenotype on the native
plants, is 1.7. On the invasive plant initial genotype frequencies are zero.

Puc. 2. AuHamuka 4yactor asseren 3a 500 moxoaenmit. OTHOCU-
TeAbHasl AOAs MHBAasMBHOro pactenus cocraBasier 0.5. DddekTuBHOCTD
MUTAaHKA AUKOTO peHOTHITa Ha MHBAa3MBHOM pacTeHnu cocraBaseT 1.45 (ro-
Tepsi pucnocobaeHHoCTH Ha 15%), 5bPeKTUBHOCTD MUTAHMS MyTaHTa Ha
VHBa3MBHOM U a00PUTre€HHOM PACTEHMSIX, @ TAKXKeE 3P HEKTUBHOCTD IUTAHNUS
AMKOTO (peHOTMIIA HAa abOPUTEHHOM pacTeHUM coctaBasior 1.7. Ha uHBa-
3MBHOM PaCTEeHMM HaYaAbHbIE YACTOTBI T€HOTUIIOB PABHBI HYAIO.

coexist on both plant species. Only in the narrow range
of nearly identical abundances of both plant species the
wild-type allele is eliminated on the invasive plant while
both phenotypes still coexist on the native plant. Lastly,

500 generations
500 nokoneHui

[ coexistence of two alleles
cocylyecTBOBaHMe fiByX annenei

[l predominance of the wild allele
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| [l predominance of the mutant allele
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on invasive plant
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npeobnagaHve MyTaHTHOTO annens
Ha WHBa3MBHOM pacTeHnn
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Ha NHBa3UBHOM pacTeHNN
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Fig. 3. Influence of the invasive plant’s relative abundance and the decrease of wild type phenotype feeding efficiency on the invasive plant relative to

the feeding efficiency on the native plant on the ratio of the allele frequencies after 100, 200, and 500 generations at different initial genotype frequencies
(the upper and the middle rows correspond to different variants of the Hardy-Weinberg equilibrium, the lower row corresponds to a rare mutation in the
heterozygote). On the invasive plant initial genotype frequencies are zero. The feeding efficiency of the mutant on both invasive and native plants, as well as
the feeding efficiency of the wild phenotype on the native plant, is 1.7. Asterisks indicate the states reflected in Figure 2.

Puc. 3. BAusinue AOAM MHBAa3MBHOI'O PAaCTE€HUA U YMEHbILIEHUA 5(1)Cl)eKTl/[BHOCTM TIUTAHUA AUKOTO Cl)eHOT]/ll'la B CpaBHEHUM C BCPCPEKTMBHOCTI)]O TIUTAHUA
Ha a0OPUreHHOM PAaCTEeHMM Ha COOTHOLIEHNE YacTOT aAAeAelt mocae 100, 200 1 500 OKOAEHMIT PU PasAMYHBIX HAYAABHBIX YaCTOTaX I€HOTUIIOB (BEpXHME
ABa psAQ COOTBETCTBYIOT PasAMYHBIM BapMaHTaM paBHOBeCHUA XaPAV[ - Ba!;lH6ep['a, HVDKHUI PAA COOTBETCTBYET peAKOﬂ MyTauumn B l'eTep()B]/ll'OTe), Ha un-
BAa3VMBHOM PAaCTEHUM HAYAAbHbI€ YaCTOTbI T€HOTUIIOB PAaBHbI HYAIO. 3¢¢€KTV[BHOCT]) NUTaHUA MYTaHTA HA MHBAa3VIBHOM 1 a60ereHHOM pacTeHusAX, a TaKXxe
9 dEKTUBHOCTD MUTAHUS AMKOTO (peHOTUIIA Ha A6OPUIeHHOM PACTEHUM COCTABASIOT 1.7. 3Be3A0UKaMM OTMEYEHbI [IapAMETPbl, OTPa)KEHHbIE HA PUCYHKe 2.
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Fig. 4. Influence of the invasive plant’s relative abundance and the decrease of wild type phenotype feeding efficiency on the invasive plant relative to the
feeding efficiency on the native plant on the ratio of the allele frequencies for a model with assortative mating after 20, 30, and 50 generations at different initial
genotype frequencies (the upper row corresponds to the Hardy-Weinberg equilibrium, the lower row corresponds to a rare mutation in the heterozygote).
On the invasive plant initial genotype frequencies are zero. The feeding efficiency of the mutant on both invasive and native, as well as the feeding efficiency
of the wild phenotype on the native plant, is 1.7.

Puc. 4. BAusiHuE AOAM VIHBa3MBHOTO PACTeHUsl ¥ CHIDKeHNsI 5P EKTUBHOCTY IMTAHUsI AUKOTO (PeHOTUITA HA MHBA3MBHOM PACTEHUM B CPABHEHUMU C
3G PeKTUBHOCTDIO MMTaHNA Ha A0OPUTEHHOM PACTEHMM Ha COOTHOIIEHME YaCTOT aAACAEN AASL MOAGAM C AaCCOPTATUBHBIM CKpeljuBaHueM nocae 20, 30 u 50
TOKOAEHMII IIPY PAa3AMYHBIX HAYAABHBIX YACTOTAX FEHOTHUIIOB (BEPXHUIL PSIA COOTBETCTBYET paBHOBeCHI0 XapAyu — BaitHbOepra, HYKHUIL PSIA COOTBETCTBYET
PeAKoiT MyTaluu B rereposurore). Ha MHBasMBHOM pPacTeHMM HaYaAbHbIE YACTOTbI FEHOTHUIIOB PaBHbI HYA. D) HEeKTUBHOCTb NIMTAHMsI MyTaHTA HA IHBA3VIB-
HOM 1 a0OPUT€HHOM PAaCTEeHMsIX, @ TAKKe 3PHEKTUBHOCTb MUTAHMS AMKOTO (peHOTUIA Ha abOPUreHHOM pacTeHun cocTaBasier 1.7.
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Fig. 5. Influence of the invasive plant’s relative abundance and the decrease of wild type phenotype feeding efficiency on the invasive plant relative to the
feeding efficiency of the native plant on the ratio of the allele frequencies for a model with panmictic mating after 100, 200, and 500 generations at different
initial genotype frequencies with different modes of mutant migration (the upper row corresponds to 10% of the mutant population changing host plant,
the lower row corresponds to 10% of the mutant population switching to the invasive plant from the native, and 1% from invasive to native). Initial genotype
frequencies on the native plant are AA = 0.81, Aa = 0.18, aa = 0.01. On the invasive plant initial genotype frequencies are zero. The feeding efficiency of the
mutant on both invasive and native plants, as well as the feeding efficiency of the wild phenotype on the native plant, is 1.7.

Puc. 5. BAusiHME AOAM VHBa3MBHOIO PACTeHMs U CHIDKeHMs 3G eKTUBHOCTU MUTAHUS AMKOTO GEeHOTUIIA HA MHBAa3MBHOM PACTE€HMM B CPABHEHUM C
3¢ HeKTUBHOCTDIO MUTaHKsI Ha ADOPUIeHHOM Ha COOTHOLIEHME YaCTOT AAAEAEI AASI MOAEAY C TAHMUKTUYECKUM CKpeupBanyeM nocae 100, 200 u 500 mo-
KOAEHMIT TIPU Pa3AMYHBIX HAYaABHBIX YACTOTAX F€HOTUIIOB C Pa3HBIMM PEXXMMaMU MUTPALIMM MYTAaHTOB (BEPXHUIT PSIA COOTBETCTBYET MUIPALIMU B KASKAOM
nokoAeHnn 10% MyTaHTHOJ MOMYASILIMM C MHBAa3MBHOTO HA aDOPUTeHHBIN U ¢ aDOPUT€HHOTO HA MHBA3MBHBIN BMA PACTEHUIT, HYDKHUI PSIA COOTBETCTBYET
CUMMeTPUYHOI Murpanyu 10% MyTaHTHOI TIOMYASILIMY HA MHBA3MBHBIN BMA C a0OPUTreHHOro, 1 1% ¢ MHBAa3MBHOrO Ha abopureHHbIit). HagaabHbIe YacTOTHI
reHOTUIOB Ha abopurenHoM pacteHun: AA = 0.81, Aa = 0.18, aa = 0.01. Ha nHBa3MBHOM pacTeHMM HadyaAbHbIE YACTOTBI TEHOTUIIOB PaBHbI HYAI0. Dbdek-
TUBHOCTD NMUTAHNMS MyTaHTA Ha MHBAa3MBHOM M aDOPUT€HHOM PaCTeHMsIX, a TakoKe 9 PEeKTUBHOCTb MUTAHMS AMKOTO GpeHOTHITa Ha abOPUTEHHOM PacTeHUn
cocraBaser 1.7.
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the elimination of the wild-type allele can occur on both
plant types when the frequency of the invasive plant
exceeds 50%, almost irrespective of fitness difference. The
probability of the third scenario tends to increase with
the number of generations.

Assortative mating. In the case of fully assortative
mating, fixation of the mutant allele occurs across
the entire range under consideration within just
50 generations. Assortativity plays a crucial role in
accelerating the emergence of mutant homozygotes and
the spread of the mutant allele within both populations
when a new mutation arises (Fig. 4, lower row). The
behavior of the model under assortative mating becomes
independent of the initial state of the populations as early
as 20 generations — initial equilibrium frequencies and a
newly arisen mutation lead to identical results.

Rate of migration to the other plant species. The
spread of the mutant allele accelerates with increased gene
flow between the two populations, i.e. a higher migration
rate between two plant species (Fig. 5, upper row). This
nearly eliminates the scenario in which the wild-type allele
is eradicated on the invasive plant while both phenotypes
still coexist on the native plant. In other words, if the mutant
allele becomes fixed in the population on the invasive plant,
it quickly establishes itself in the population on the native
plant as well, facilitated by gene flow.

And if there is asymmetric migration, where mutant
phytophages preferentially choose invasive plants distinct
outcomes can be observed depending on the relative
abundance of the invasive plant (Fig. 5, lower row). At high
relative abundances of the invasive plant, the mutant allele
reaches fixation on both plant species. When the relative
abundances of invasive and native plants are comparable,
the mutant allele prevails in the phytophage population on
invasive species, while both alleles coexist on the native
species phytophage populations. If the relative abundance
of the invasive plant is low, after 100 generations, both
alleles coexist in both populations. However, over time,
the wild allele becomes prevalent first in the phytophage
population on the native species, while both alleles coexist
in the phytophage population on the invasive species, but
then in both phytophage populations.

Discussion

In our model, the presence of the mutant allele does
not reduce the fitness of phytophages on a native plant,
so it actually enables the expansion of the trophic niche,
representing a conditionally beneficial mutation. However,
the spread of this advantageous mutation still depends
on several conditions. So, we can discuss the role of the
studied factors in terms of their effects on the tempo of the
spread of the mutant allele.

Time. First of all, in most simulated conditions, the
process of mutation fixation typically requires a large
number of generations. Even 500 generations may not be
sufficient for fixation of a newly emerged mutation within a
panmictic population. The generation time of insects varies
considerably among species, with many insects exhibiting
univoltine or semivoltine life cycles [Numata, Shintani,
2023], i.e. with generation time of one year or even less,

respectively. Even in multivoltine species, the expected
number of generations per year is generally limited to no
more than five in temperate climates [Buckley et al., 2017].
Considering these factors, it becomes apparent that it can
take approximately 100 years for the spread of a pre-existing
mutation, and the appearance of such a mutation itself can
require a certain amount of time. This helps explain the
observed period of low pressure of phytophages, which can
extend from 50 to 200 years [Hawkes, 2007].

It should be noted that these studies show an increase
in diversity or abundance of native insects on invasive
plants, but this does not necessarily mean that these insects
have already adapted to this plant [Gassmann et al., 2006].

Furthermore, it is important to note that host shift to
a new plant can influence the number of generations per
year. For instance, Choristoneura rosaceana (Harris, 1841)
(Lepidoptera: Tortricidae) exhibits a univoltine or bivoltine
cycle depending on the host plant, and a low-quality diet
can favor diapause induction, leading to a univoltine life
cycle instead of a bivoltine one [Hunter, McNeil, 1997].
This obviously should increase the spread of mutation,
favoring use of invasive plant.

High relative abundance of the invasive plant.
Despite the fact that in our model a mutation that
enhances the ability to feed on an invasive species does not
reduce fitness on a native plant, the spread of the mutant
form is slow at low relative abundance of the invasive
plant, particularly within the native plant population.
Our modeling scenarios consistently demonstrate that
replacing the wild type allele requires the invasive plant to
be at least as abundant as the native species. Our model
assumes constant abundances of the native and invasive
species, but in reality, it is highly plausible for the invasive
species to spread extensively over time [Petrosyan et al.,
2023], potentially resulting in the complete replacement
of native species [Vasilyeva, Papchenkov, 2011; Vervoort,
Jacquemart, 2012]. Our model allows us to suggest that host
shift to alien species is possible only after it has effectively
outcompeted the native relative.

Differences in fitness between mutant and wild type
alleles. In our model, we assume that the wild phenotype
has a lower ability to consume the invasive species,
which is a plausible assumption considering that native
insects are generally not adapted to novel plant chemistry
[Cappuccino, Arnason, 2006; Lind, Parker, 2010]. Most
forest insects perform worse on novel host trees [Bertheau
et al., 2010]. However, in our model, we specifically focus
on the appearance or distribution of the mutant phenotype
that is capable of consuming both the invasive and native
species equally. We consider the efficiency of consumption
as a fitness component, as it directly affects the rate of
population growth. A decrease in fitness when transitioning
to a new plant can manifest as increased mortality [Faccoli,
2007; Kirichenko et al., 2008], decreased reproduction rate
[Roininen, Tahvanainen, 1989], or impaired development
[Keena, 2003]. The coefficient ’f’ used in our model can
encompass all these fitness effects. Thus, the difference in
the efficiency of invasive species consumption between the
mutant and the wild phenotype determines the utility of
the mutation and consequently influences its rate of spread.

According to our simulation results, the difference
in feeding efficiency has a lesser impact on the spread of



322 E.N. Ustinova, S.N. Lysenkov

the mutant allele compared to the relative abundance
of the invasive species. However, when the difference in
the efficiency of consumption of the invasive species is
minimal, the spread of the mutation is typically hindered.

Such slight decreases in fitness are more characteristic
of polyphagous insects, while specialized insects may
experience more dramatic changes in fitness upon host shift
to a new plant. In a meta-analysis of forest insect fitness on
novel and ancient host tree species, it was found that the
difference in fitness between ancient and new host trees
was significant for monophagous insects, moderate for
oligophagous insects, and non-significant for polyphagous
insects [Bertheau et al., 2010]. On the other hand, it is
unlikely that a single mutation can fully restore fitness on
an invasive plant to the level observed on a native plant,
especially in cases with substantial differences in fitness
between the two host plants. However, there are examples
in nature when a single mutation has led to significant
adaptations. For instance, a single amino-acid substitution
in the Na*, K*-ATPase of the Danaus plexippus (Linnaeus,
1758) confers insensitivity to the cardenolide ouabain
found in one of its host plants [Holzinger, Wink, 1996].
Another example is the adaptation of the polyphagous
aphid Myzus persicae (Sulzer, 1776) to tobacco due to
overexpression of CYP6CY3, resulting from the expansion
of a dinucleotide microsatellite in the promoter region and
a recent gene amplification, which arose as a recent, single
evolutionary event [Bass et al., 2013].

Initial genotype frequency. The initial distribution
of genotype frequencies has the strongest influence on the
simulation results. In our model, the rapid and successful
spread of a mutant allele is feasible only if it has already
attained a substantial abundance in the initial population
and the respective locus is in Hardy-Weinberg equilibrium,
as the mutant allele does not affect fitness on the native
plant and can freely spread within that population.

There are empirical examples demonstrating
the presence of pseudo-neutral variability in natural
populations, where individuals carry deleterious mutations
with habitat-specific fitness effects [Kreslavsky-Smirnov,
1987; Kreslavsky, 1994]. One well-studied example is
Lochmaea capreae (Linnaeus, 1758), where a particular
allele causes mortality in homozygotes living on birch
(Betula) but develops normally on willows (Salix). This
allele does not confer any adaptive advantage on willow.
Homozygotes of the alternative allele and heterozygotes,
on the other hand, can develop successfully on both birch
and willow [Kreslavsky, 1994].

Theoretical models suggest that loci that impact fitness
in one habitat while being neutral or nearly neutral in others
can potentially contribute to sympatric speciation [Kreslavsky,
1994; Kawecki, 1997]. However, in our model, we did not
observe a situation where one allele became fixed on one plant
while the other allele became fixed on the other plant. This
outcome is explained by the gene flow between populations
and the lack of reproductive barriers in our model.

Assortative mating. Assortative mating can facilitate
the rapid spread of mutant alleles within a population
[Parsons, 1962]. In our model, we used fully assortative
mating, which significantly accelerated the spread of the
mutant allele; however, such strict assortativity is rarely
found in nature and more often there is just increased

probability of mating between individuals with similar
traits. Moreover, there is no reason to assume the immediate
emergence and association of such mutant alleles with
assortative mating ([Gavrilets, 2004]; but see alternative
point of view in Servedio et al. [2011]). Nonetheless,
assortativity can arise as a result of spatial factors, such as
similar habitat preferences that lead to mating occurring on
the same host plant [Edelaar et al., 2008].

In our model, the gene flow between populations of
native and invasive plants was constant, and there was no
situation leading to divergence, when one phenotype is
widespread on one plant while the other — on the other
plant. However, in reality, host shift to a new plant can have
additional effects, such as altering the timing of reproduction,
which can in turn reduce gene flow between populations
and potentially lead to speciation [Forbes et al., 2017].

Behavioural adaptations. Higher migration rates
between two plant species can enhance the spread of mutant
alleles. If the migrations are asymmetric, with a higher
migration rate of the mutant phenotype to the invasive
species, it can be interpreted as a behavioral adaptation to
the preferred plant. For successful host shifts, behavioral
adaptations rather than physiological adaptations are often
necessary [Bernays, Chapman, 1994].

A notable example is the host shift of Ophraella
notulata (Fabricius, 1801) (Chrysomelidae) to a novel
host plant, Iva frutescens (Asteraceae). This shift was
facilitated by changes in behavior without an increase in
the physiological capacity to utilize I. frutescens, despite it
being a less digestible plant compared to the ancestral host,
Ambrosia artemisiifolia [Gassmann et al., 2006].

Conclusion

Our model highlights several key factors that influence
the rate of spread of conditionally beneficial mutant alleles
allowing the expansion of the trophic niche in the context
of host shift to the invasive plant.

The timing of reproduction and generation time of
insects play significant roles in the spread of mutations.
The process of mutation fixation typically requires a
substantial number of generations. The relative abundance
of the invasive plant is another crucial factor. Our modeling
scenarios consistently show that displacing the wild type
allele requires the invasive plant to be at least as abundant
as the native species. The initial distribution of genotype
frequencies strongly influences simulation results. For
rapid and successful spread, the mutant allele needs to
have already attained appreciable abundance in the initial
population. Assortative mating can facilitate the spread
of mutant alleles, although the immediate emergence and
association of such alleles with assortative mating doesn’t
seem to be very plausible assumption.
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Corrigenda to the checklist of the Collembola (Hexapoda) of Belarus
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Abstract. Comments and corrections are provided for the checklist of Collembola of Belarus published previously, in which
some records of families and genera were misplaced. Additionally, an error was noticed in the reference to Isotomurus maculatus
(Schaffer, 1896), which should instead refer to Orchesella bifasciata Nicolet, 1842. Currently, according to the literary sources,
four orders, 17 families, 55 genera and 113 species are registered in Belarus.
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Pestome. AaHbl KOMMEHTapUM U MCIIPABAECHUS K Y€K-AUCTY KOAAeMOOA Beaapycu, onyGAMKOBaHHOMY paHee, B KOTOPOM
GbIAU TIPUBEAEHBI HEKOTOPbIE HEKOPPEKTHBIE CBEACHUS 110 CEMENCTBAM U POAAM. Bblaa Takke samedyeHa OmOKa B CCHIAKE
Ha Isotomurus maculatus (Schiffer, 1896), koTopasi BMecTo 9T0ro AoAxxHa oTHocutbest K Orchesella bifasciata Nicolet, 1842.
B HacTosiijee BpeMsi, COTAACHO AUTEPATYPHBIM UCTOYHUKAM, B Beaapycu sapeructpupoBaHo 4 oTpsiaa, 17 cemeitcTs, 55 poAoB
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u 113 BUAOB.

Karouesbie c10Ba: HOrOXBOCTKM, CIIICOK BUAOB, Orchesella bifasciata, Isotomurus maculatus, Beaapycb.

The article dedicated to the history of Collembola
research and the checklist of springtails of Belarus [Sinchuk
et al.,, 2023] contains several inaccuracies concerning the
current systematic classification of certain taxa [Janssens,
Christiansen, 2011; Bellinger et al., 1996—2024].

The representative of the genus Seira Lubbock, 1870,
S. squamoornata (Scherbakov, 1898), belongs to the family
Entomobryidae, not to Hypogastruridae. All collembolan
taxa of Isotomidae family belong to Entomobryomorpha
order, instead of Poduromorpha. Representatives of the
genera Allacma Borner, 1906, Caprainea Dallai, 1970,
Lipothrix Borner, 1906, Sminthurus Latreille, 1802
and Spatulosminthurus Betsch et Betsch-Pinot, 1983
must be classified within the family Sminthuridae, not
Sminthurididae. The genus Xenyllodes Axelson, 1903 with
its representative X. armatus Axelson, 1903 belongs to the
family Odontellidae, not Onychiuridae.

The reference to Isotomurus maculatus (Schiffer,
1896) mentioned by Sinchuk et al. [2023] should instead
refer to Orchesella bifasciata Nicolet, 1842. In addition, all
citations of this species listed in Sinchuk et al. [2023] are
wrong.

Notice also that the references to “Bourlet, 1839”
[Bourlet, 1839] in the citations of Bugmachiu [2010] and
of Borodin and Tsinkevich [2016] are incorrect and should
have been referring to “Nicolet, 1842” [Nicolet, 1842].

Short Communication / Kparkoe coob1ienne
DOL: https://doi.org/10.5281/zenodo.14566097

Orchesella bifasciata Nicolet, 1842

Orchesella bifasciata Nicolet, 1842: Stach, 1960: 108.

Orchesella bifasciata: Kuznetsova, 1984: 257; Borodin,
Krasouski, 2020.

Orchesella bifasciata (Nicolet, 1841 (sic)): Kuznetsova, 1988: 40.

Orchesella bifasciata Nic.: Sterzynska, Kuznetsova, 1995: 149.

Orchesella bifasciata Bourlet, 1839 (sic): Bugsmachiu, 2010:
119-121.

Orchesella  bifasciata (Bourlet,
Tsinkevich, 2016: 14.

In Busmachiu [2010], the authority “Bourlet, 1839” is
incorrect. It appears that Busmachiu was actually referring
to Stach [1960], who in turn cited Orchesella bifasciata
Nicolet, 1842.

“Orchesella bifasciata (Bourlet, 1839)” sensu Borodin
and Tsinkevich [2016: 14] is a lapsus for “Orchesella
bifasciata Nicolet, 1842” (compared with Sterzynska and
Kuznetsova [1995] and Busmachiu [2010]).

After the systematic and taxonomic revisions, the
most biodiverse order in Belarus is Entomobryomorpha. In
general, four orders, 17 families, 55 genera, and 113 species
of Collembola are documented for the country (Figs 1, 2).

At present, the estimated diversity of Collembola in
Belarus is 47.9% of possibly identified species, eight species
require confirmation [Sinchuk et al, 2023]. More than
125 species of springtails are yet to be discovered [Ulrich,
Fiera, 2009].

1839 Borodin,

(sic)):



326 M.A. Logachev, A.V. Sinchuk, F. Janssens

g
g 70 1
=
o 60
° 4
@ 52
3
2 50 o
=
540
a T ©
= < 33
Q.
[} =
£ 30 1 g e ]
@ S [=3 S ©
Q S o
& 20 - 2 g s 5
ks o S = z
< o
= £ 5 o8 2
8 10 S 3 £ ©
€ c o > 2 9
w a %) z
=}
z 0
Orders / OTpsgbl
@ 25 24
g 2
=
m
9 .
Ezo 18
o
T
=
5 15
b4
=
2 1"
g 107 g 9
=3 7
= 5 5 5
85- 4 4
5 3 3 3
o 2
£ 11
>
z ® © © © 0 © ¢ 0O 9 © O O O O O O O
C © @© @® © @ @© @© © © © © © © T {© O
T 22288 8B YT Y8 YT T T T8 T T T
= = = = E £ = 5 3
&3 55T 3222:255¢ce 3288
ggg’sggnoggggzg‘acz
» o s 2 e & 8 5 € €
S £ oS S £ 2 9 £ & ¥ S E £
il 2 [e] ~ O e £t A o 5 E
© & %qz a »

Families / CemeiicTsa

Figs 1-2. Taxonomic structure of springtails of Belarus.

1 - orders; 2 — families.
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1 — oTpsIABL; 2 — ceMeliCTBa.
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Distribution and host plants of some tephritid flies
(Diptera: Tephritidae) in European Russia and Armenia

© D.A. Evstigneev’, L.V. Kuznetsova', A.B. Ruchin®
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Abstract. First records of Tephritidae spp. (Diptera) for selected areas of European Russia are presented: Chaetostomella rossica
Hendel, 1927 for Ulyanovsk and Samara regions, Euleia rotundiventris (Fallén, 1814) for Ulyanovsk Region and Mordovia,
Urophora stylata (Fabricius, 1775) for Samara Region and Mordovia. Tephritis neesii (Meigen, 1830) is recorded from Armenia
and Transcaucasia for the first time. Two species of Asteraceae from Armenia, Centaurea takhtajanii Gabrieljan et Tonjan and
Psephellus pulcherrimus (Willd.) Wagenitz, were identified as new host plants of Acanthiophilus helianthi (Rossi, 1794) and
Terellia odontolophi Korneyev, 1993, respectively.

Key words: Tephritidae, first records, host plants, Russia, Armenia.

PacnipocTpaHeHue 1 KOPMOBbIE PACTEHNST HEKOTOPBIX MYX-II€CTPOKPBIAOK
(Diptera: Tephritidae) 8 EBponeiickoit Poccuu u Apmenun

© A.A. EBcturnees’, I1.B. Kysuenosa’, A.Bb. Pyunn®

'"YABSHOBCKMII MHCTUTYT TPAKAAHCKOI aBuaLmy umenu I'aaBHoro mapmasa apuanyu B.IT. Byraesa, ya. Moxaiickoro, 8/8, YabaHoBck 432071
Poccust. E-mail: temporaria@yandex.ru

206 beArHeHHasT AMpeKLsi MOPAOBCKOIO IrOCyAAPCTBEHHOTO PUPOAHOTO 3alIOBEAHMKA M HALIOHAABHOTO Tapka «CMOABHBII», YA. KpacHas, 30,
Capanck, Pecriybanka Mopposust 430005 Poceust. E-mail: ruchin.alexander@gmail.com

Pestome. Briepsble AAsL psiaa pervoHoB EBpormerickoit Poccuy NpuBeA€HBI CAeAymoLive Myxu-lecTpokpbiaku (Diptera:
Tephritidae): Chaetostomella rossica Hendel, 1927 aast YabsiHoBckon u Camapckoit obaacreit, Euleia rotundiventris
(Fallén, 1814) aast YabsiHoBckoi obaactu u Mopposuu, Urophora stylata (Fabricius, 1775) past Camapckoit obaactu u
Mopaosun. ITecrpokpeiaka Tephritis neesii (Meigen, 1830) BriepBble 3apeructpupoBaHa B ApMeHnu 1 3akaBkasbe. ABa BUAQ
caoxHouBeTHbIX U3 Apmennu, Centaurea takhtajanii Gabrieljan et Tonjan u Psephellus pulcherrimus (Willd.) Wagenitz,
BIIepBble 3aQUKCUPOBAHBI KaK KOPMOBbIE DAaCTEHUsI NMeCTPOKPBIAOK Acanthiophilus helianthi (Rossi, 1794) u Terellia
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odontolophi Korneyev, 1993 cooTBeTCTBEHHO.

Karoueswie carosa: Tephritidae, nepsbie ykaszaHusi, KOpMOBble pacTeHus, Poccust, ApMeHusi.

As part of the on-going study of tephritid flies in
Armenia and Russia, another portion of the species
has been treated. New distribution or host records are
provided for several species of tephritid flies in Armenia
and European Russia (Mordovia, Ulyanovsk and Samara
regions).

The material was collected in 2000-2023 and it is
deposited in the first author’s private collection. The
comprehensive description of the methodologies including
sample collection, rearing and identification is presented in
preceding articles [Evstigneev, Glukhova, 2020; Evstigneev,
Przhiboro, 2021 etc.]. The morphological terminology used
follows the standard set in the “Glossary” chapter of the
book “Fruit Flies (Tephritidae): Phylogeny and Evolution
of Behavior” [White et al., 2000]. Illustrations of host
plant species in habitat are provided. The host plants were
identified using “Flora of Armenia” [1995] and Majevski
[2006]. For rearing capitula-infesting flies from host plants,
capitula were dissected from stems and placed in cotton
bags to minimise the risk of mould development and to
ensure more slowly and gradual drying of the capitula
tissues.

Short Communication / Kparkoe coobuienne
DOI: https://doi.org/10.5281/zenodo.14566113

Acanthiophilus helianthi (Rossi, 1794)
(Fig. 1)

Material. Armenia. 19, 2d, Aragatsotn Region, near Tatul vill,
subapical part of Arteni Mt., mountain steppe, 16.07.2023, reared
from capitula of Centaurea takhtajanii Gabrieljan et Tonjan 17.07.2023
(D.A. Evstigneev).

Notes. The female wing of A. helianthi reared from
C. takhtajanii (Fig. 11) is illustrated in Fig. 1. This plant
species has not been previously recorded as host plant.

Distribution. Eurasia and North Africa to Ethiopia
[Morgulis et al., 2015].

Chaetostomella rossica Hendel, 1927
(Fig. 2-7)

Material. Russia. 59, 6J, Ulyanovsk Region, Bazarny Syzgan
District, Papuzy vill, 15-30.07.2011, reared from capitula of Jurinea
cyanoides (L.) Rchb. 1-23.08.2011 (LV. Kuznetsova); 39, 2, Samara
Region, Kinel District, near Poplavskiy settlement, disturbed sandy steppe
near Lake Razreznoye, swept from Jurinea sp., 23.06.2018 (D.A. Evstigneev).

Notes. Chaetostomella rossica was originally described
as Chaetostomella onotrophes forma rossica based on

specimens from Sarepta (now Krasnoarmeysk District of
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Figs 1-9. Tephritidae species, details of structure.

1 — Acanthiophilus helianthi; 2—7 — Chaetostomella rossica; 8 — Euleia rotundiventris; 9 — Terellia odontolophi, 1 — female wing; 2—3, 8 — female habitus:
2, 8 — lateral view, 3 — dorsal view; 4 — male abdomen, dorsal view; 5, 9 — glans of phallus; 6 — spermatheca; 7 — distal part of aculeus.

Puc. 1-9. Buapt Tephritidae, AeTaan ctpoenust.

1 — Acanthiophilus helianthi; 2—7 — Chaetostomella rossica; 8 — Euleia rotundiventris; 9 — Terellia odontolophi, 1 — kpbiao camxu; 2-3, 8 — camka, 06-
Lyt BUA: 2, 8 — cOOKY, 3 — cBepxy; 4 — OpIoIIKo camia cBepxy; 5, 9 — raaHc daAAyca; 6 — criepmareka; 7 — AMCTAaAbHAs YaCThb aKyAeyca.

Volgograd). The morphological details of Ch. rossica of both
sexes are illustrated in Figs 2—7. This species is recorded
from Ulyanovsk and Samara regions for the first time.

Distribution. Germany [Korneyev, 2009], Ukraine
[Korneyev, 19853, b], Russia (Voronezh Region [Korneyev,
2003], Volgograd Region [Hendel, 1927], Ulyanovsk and
Samara regions).

Euleia rotundiventris (Fallén, 1814)
(Fig. 8)

Material. Russia. 19, Ulyanovsk Region, Radishchevo District,
natural monument “Malaya Atmala’ 9.06.2006 (D.A. Evstigneev); 19,
Mordovia, National Park “Smolny’, cordon Novinkovskiy, 54.931°N /
43.421°E, 4-7.07.2020 (K.P. Tomkovich).

Notes. Euleia rotundiventris is a leaf-miner of
a wide range of umbelliferous plants. The habitus of
E. rotundiventris is illustrated in Fig. 8. This species is
recorded from Ulyanovsk Region and Mordovia for the
first time.

Distribution. British Isles [White, 1986, 1988],
Sweden [Korneyev, 1991], Switzerland [Merz, 1994],
Austria [Merz, Kofler, 2008], Hungary [Mihalyi, 1959,
1960], Ukraine [Korneyev, 1987, 1991], Russia (Leningrad
Region [Stackelberg, 1958], Moscow Region [Rozkov,
1956; Korneyev, 1991], Chelyabinsk Region, Bashkiria
[Korneyev, 1991], Kemerovo Region [Shcherbakov, 2002],
Tomsk Region [Shcherbakov, 2020], Ulyanovk Region and
Mordovia), Kazakhstan [Korneyev, 1991].



Terellia odontolophi Korneyev, 1993
(Fig. 9)

Material. Armenia. 29, 3dJ, Aragatsotn Region, Aragats Mt.,
mountain side facing Arailer Mt., 16.07.2022, reared from capitula of
Psephellus pulcherrimus (Willd.) Wagenitz 2.08.2022 (D.A. Evstigneev).

Notes. Larvae of Terellia odontolophi develop in
the capitula of various species of the genus Psephellus;
P. pulcherrimus (Fig. 10) is recorded for the first time
as a host plant of T. odontolophi. Figure 10 shows a
female of T. odontolophi sitting under the capitulum of
P. pulcherrimus.

Distribution. Ukraine [Korneyev, 1993], Russia
[Evstigneev, 2013], Armenia [Evstigneev, Glukhova, 2021],
Iran [Zarghani et al., 2016].

Tephritis neesii (Meigen, 1830)
(Figs 12-17)

Material. Armenia. 29, 34, Gegharkunik Region, vicinity of Sevan
Town, mountain side facing Sevan Psychiatric Hospital, 24.07.2022, reared
from capitula of Leucanthemum vulgare Lam. 4.08.2022 (D.A. Evstigneev).

Notes. Tephritis neesii was reared from typical
host plant, namely Leucanthemum vulgare Lam. The
morphological details of 7. neesii of both sexes are
illustrated in Figs 12-17. This species is recorded from
Armenia and Transcaucasia for the first time.

Distribution. British Isles [White, 1986, 1988], Spain,
Andorra [Merz, 2001], Belgium [Baugnée, 2006], Switzerland
[Merz, 1994], Croatia [Kovac et al., 2022], Hungary [Mihalyi,
1959], Lithuania [Lutovinovas, 2014], Ukraine [S. Korneyev,
2011], Russia (Leningrad Region [Stackelberg, 1958],
Ulyanovsk Region [Evstigneev, 2016]), Armenia.

Figs 10—11. Asteraceae species, host plants.
Puc. 10-11. Buabt Asteraceae, KOpMOBbIE PaCTEHMSL.
10 — Psephellus pulcherrimus; 11 — Centaurea takhtajanii.

Urophora stylata (Fabricius, 1775)
(Fig. 18-22)

Material. Russia. 19, Mordovia, National Park “Smolny’; quarter 87,
sweeping, 30.06.2021 (G.B. Semishin); 29, 3¢, Samara Region, Pestravka
District, between nature monument “Teplovskaya Balka” and Mayskoe vill.,
saline saucer-shaped lowland, 13.09.2000, reared from capitula of Cirsium
esculentum (Siev.) C.A. Mey. 2021 (V.K. Pastushkova, F.I. Pastushkov).

Notes. Urophora stylata is a gall-forming species
associated with the capitula various species of the genus
Cirsium [White, 1988]. The morphological details of
U. stylata of both sexes are illustrated in Figs 18—22. This
species is recorded from Samara Region and Mordovia for
the first time.

Distribution. Widely distributed in the Palaearctic
Region [White, Korneyev, 1989].

Figs 12—22. Tephritidae species, details of structure.

12-17 — Tephritis neesii; 18—22 — Urophora stylata. 12, 19 — female wing; 13 — male head; 14 — female abdomen; 15, 22 — glans of phallus; 16 — apical
and subapical parts of aculeus; 17, 21 — apex of aculeus; 18 — female habitus, lateral view; 20 — aculeus.

Puc. 12-22. Buast Tephritidae, AeTaau cTpoenusi.

12-17 - Tephritis neesii; 18—-22 — Urophora stylata‘ 12, 19 — kppiao camky; 13 — rorosa camia; 14 — 6plOlIIKO camky; 15, 22 — raaHc q)aAAyca; 16 —
BepIIVHHAS M IPEABEPIIVHHASI YaCTH aKyAeyca; 17, 21 — BepunHa akyaeyca; 18 — camka, 00mmmit Bup c60ky; 20 — akyaeyc.
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Notes on the name Lethrotrypes Jacobson, 1892 and taxonomic status
of Parathorectes pueblai Lopez-Colon et Bahillo De la Puebla, 2022
(Coleoptera: Geotrupidae)

© LV. Shokhin', M.Yu. Kalashian?, T.L. Ghrejyan®

Federal Research Centre the Southern Scientific Centre of the Russian Academy of Sciences, Chekhov Street, 41, Rostov-on-Don 344006 Russia.
E-mail: ishohin@mail.ru

2Scientific Center of Zoology and Hydroecology, National Academy of Sciences of Armenia, P. Sevak Street, 7, Yerevan 0014 Armenia. E-mail:
mbkalashianl@gmail.com, tkredjyan@gmail.com

Abstract. History of usage of the name Lethrotrypes Jacobson, 1892 is discussed. New synonyms are established: Lethrotrypes
Jacobson, 1892 = Parathorectes Lépez-Colén et Bahillo De la Puebla, 2022, syn. n., Trypocopris (Lethrotrypes) inermis
(Ménétriés, 1832) = Parathorectes pueblai Lépez-Colén et Bahillo De la Puebla, 2022, syn. n.

Key words: Coleoptera, Geotrupidae, Trypocopris (Lethrotrypes) inermis, Parathorectes pueblai, synonymy, Western Caucasus.

3ameuanus o Haspanuu Lethrotrypes Jacobson, 1892
U TAKCOHOMUYECKOM cTaryce Parathorectes pueblai Lopez-Colon et Bahillo De la Puebla, 2022
(Coleoptera: Geotrupidae)
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Pe3stome. PaccMOTpeHa UCTOPUsSI UCIOAb30BaHUs HasBaHMs Lethrotrypes Jacobson, 1892. YcTaHOBA€HA HOBasi CUMHOHVMMUSL:
Lethrotrypes Jacobson, 1892 = Parathorectes Lépez-Colén et Bahillo De la Puebla, 2022, syn. n., Trypocopris (Lethrotrypes)
inermis (Ménétriés, 1832) = Parathorectes pueblai Lopez-Colon et Bahillo De la Puebla, 2022, syn. n.

Karoueswee crosa: Coleoptera, Geotrupidae, Trypocopris (Lethrotrypes) inermis, Parathorectes pueblai, cunoHMYSI, 3amiapHbII
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KaBkas.

Taxon Lethrotrypes Jacobson, 1892 was established
by Jacobson [1892] as a subgenus in the genus Thorectes
Mulsant, 1842 for two species: Caucasian Geotrupes inermis
Ménétriés, 1832 and G. fausti Reitter, 1890 from North Iran
and Talysh without type species designation. Reitter [1893]
transferred both species to the subgenus Trypocopris
Motschulsky, 1860 of the genus Geotrupes Latreille, 1797,
placing G. inermis to the separate group Lethrotrypes
without definite taxonomic status and considering G. fausti
together with the rest species of the subgenus.

Boucomont  [1902]  re-included  Lethrotrypes
(mentioned as Lethrotrupes (sic)) in the genus Thorectes
as a subgenus, and later [Boucomont, 1912] considered
Lethrotrypes as a synonym of the subgenus Thorectes in the
genus Geotrupes.

Subsequently, G. inermis was also included in the
subgenus Trypocopris of the genus Geotrupes without
mentioning the name proposed by Jacobson [Olsoufieff,
1918; Medvedev, 1965]. In the review establishing the
modern generic structure of Geotrupinae [Zunino,
1984], Lethrotrypes was omitted. Later Baraud [1992],
following Boucomont [1902] considered Lethrotrypes (also
mentioned as Lethrotrupes (sic)) as a subgenus in the genus
Thorectes and formally designated G. inermis as a type
species.

Short Communication / Kparkoe coob1enne
DOI: https://doi.org/10.5281/zenodo.14566119

Lépez-Colén [1994] proposed the combination
Trypocopris (Lethrotrypes) inermis (Ménétriés, 1832) for
the first time. However, this work in its full form turned out
to be inaccessible to most researchers, with the exception of
the annotation, which mistakenly indicated that the author
had placed the species to a monotypic genus. Probably
because of that, Palmer, Cambefort [1997] also mentioned
Lethrotrypes as a monotypic genus, and Nikolajev [2006]
re-established the same combination, Trypocopris
(Lethrotrypes) inermis as comb. nov., which was criticized
by Lépez-Colén [2006].

The species T. (L.) inermis undoubtedly belongs to
Trypocopris by the structure of male genitalia, but the shape
of the antennal club and the winglessness makes it similar
externally to Thorectes species. The range of this species
is limited to the Western Caucasus (Russia: Krasnodar
Region, Karachay-Cherkessia; Abkhazia).

Lépez-Colén and Bahillo De la Puebla [2022] described
Parathorectes pueblai Lopez-Colén et Bahillo De la Puebla,
2022 from a single specimen from Karachay-Cherkessia
(Russia). In their work, the new taxon was compared only
with the genera close to Thorectes, but at the same time,
Trypocopris (Lethrotrypes) inermis was not mentioned.

Described in detail and well-illustrated characters
of P. pueblai fully correspond to those of T. (L.) inermis,

ZooBank Article LSID: urn:Isid:zoobank.org:pub:C198CC08-D2FB-439A-8451-107E4B388DAS5
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which allows us to establish the following new synonymy:
Lethrotrypes Jacobson, 1892 = Parathorectes Lopez-
Colén et Bahillo De la Puebla, 2022, syn. n., Trypocopris
(Lethrotrypes) inermis (Ménétriés, 1832) = Parathorectes
pueblai Lopez-Colon et Bahillo De la Puebla, 2022, syn. n.
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MarepuaAsbI K NO3HAHUIO )KYKOB-4Y€PHOTEAOK
(Coleoptera: Tenebrionidae) ropuoii Inrymeruu (Poccust)
U cpaBHeHue ¢ayH TeHeOpUOHUA
cemunapupHbIX KoTAoBUH CeBepHoro KaBkasa

© M.B. Ha6oxenko"?, M.A. TapabopmeBa>*

'TIpMKACIIMIICKMIT MHCTUTYT GMOAOTMYECKNX PecypcoB — 060coOAeHHOE ToAPa3AeAeH e AareCTaHCKOro (heAeparbHOIO MCCAEAOBATEABCKOTO
neHTpa Poccuiickoin akapemMun Hayk, ya. M. Tapxuesa, 45, Maxaukaaa, Pecriy6auka Aarecran 367000 Poccust. E-mail: nalassus@mail.ru
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Pestome. B ropHoit Vnrymernu 3a 2 ropa c60poB BbISIBAEHO 16 BUAOB XKYKOB-depHOTeAOK. OmicaH HOBbiT Bup Mycetochara
(Ernocharis) ingushetica sp. n. us AyboBoit poiu B AoAMHe peku Acca, HanboAee 6Aauskuit Kk M. abschasica Pic, 1925.
VcranoBaena HoBast cuHoHumust: Opatrum sabulosum sabulosum (Linnaeus, 1758) = Opatrum sabulosum amauropterum
Reichardt, 1936, syn. n. Isomira murina murina (Linnaeus, 1758) BrepBble ykasbiBaeTcsi Aast KaBkasa. CpaBHUTEABHbII
aHAAM3 PasHOOOPasyst YePHOTEAOK B CEBEPOKABKA3CKMX IOPHBIX 3aCYIIAMBBIX KOTAOBMHAX ITOKA3aA, 4TO (ayHa TeHeOPUOHUA
B Axeitpaxckoit 1 Taprumckorn KOTAOBMHAX VIHTYIIETMM OTAMYATCS OPAMHAPHOCTBIO C AOMUHUPOBAHMEM HECKOABKMX
CTEIHbIX BUAOB, OEAHOCTBIO POAOBOIO ¥ BHAOBOIO COCTaBa 1M OTCYTCTBMEM Y3KOAOKAABHBIX dHAEMMKOB. OburaHue
LIeHTPAaAbBHOKAaBKa3CKUX sHAeMuKoB Nalassus dissonus Nabozhenko, 2001 B Taprumckon u AXeipaxckoil KOTAOBMHAX, &
raxke Omophlus subalpinus (Ménétriés, 1832) B Taprumckoil KOTAOBUHE COAVDKaeT KCepodMAbHYIO (ayHy YepHOTEAOK
ropHoit Vurymerun ¢ takosoit Ha LlenTpaabHoM Kaskase.

Karoueswie crosa: bayHa, HOBbIIT BUA, HOBast cuHoHuMus, Tenebrionidae, CeBepHbiit KaBkas, ceMuapyAHble KOTAOBUHBL

Materials to the knowledge of darkling beetles (Coleoptera: Tenebrionidae)
from mountain Ingushetia (Russia) and comparison of tenebrionid fauna
of semiarid basins in the North Caucasus
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Abstract. Sixteen species of darkling beetles (Coleoptera: Tenebrionidae) in mountainous Ingushetia (Russia, the North
Caucasus) were collected during two years in different seasons and habitats. The new species Mycetochara (Ernocharis)
ingushetica sp. n. (close to M. abschasica Pic, 1925) is described from an oak grove in the Assa River valley. The following new
synonymy is established: Opatrum sabulosum sabulosum (Linnaeus, 1758) = Opatrum sabulosum amauropterum Reichardt,
1936, syn. n.; both, typical and smooth forms were collected during copulation in one habitat and the latter cannot be saved
as a valid subspecies. Isomira murina murina (Linnaeus, 1758) is recorded for the Caucasus for the first time. Comparative
analysis of the North Caucasian mountain arid basins showed that the tenebrionid fauna in the Dzheyrakh and Targim basins
of Ingushetia is distinguished by its ordinariness, low taxonomic diversity and the absence of local endemics. The occurrence
of Nalassus dissonus Nabozhenko, 2001 in the Targim and Dzheyrakh basins, as well as Omophlus subalpinus (Ménétriés,
1832) in the Targim basin brings the xerophilic fauna of darkling beetles of mountain Ingushetia closer to that of the Central
Caucasus.

Comparative diagnosis of Mycetochara (Ernocharis) ingushetica sp. n. The species belongs to the group with unicolour black
or dark-brown body and light legs (from yellowish to dark ochreous and reddish) and most similar to M. abschasica by the
body, dorsally pubescent by black setae and parameres of the aedeagus with strong spines on lateral sides, directed backward.
Externally, the new species looks similar to two close species M. zolotareffi Reitter, 1896 and M. nabozhenkoi Novak, 2020, which
like a new species, have spines on the sides of the parameres, but both differ from M. abschasica and M. ingushetica sp. n. in
having yellowish, ochreous or light brown dorsal pubescence, narrow, not serrate antennae with cylindrical and not thickened
middle antennomeres, the narrower pronotum and the shape of the aedeagus. Externally, a new species is also similar to
M. maura (Fabricius, 1792), which also pubescent by black setae, but the latter has strongly different shape of the parameres
with strong constriction in basal half and without spines. Mycetochara ingushetica sp. n. differs from M. abschasica by eyes
smaller and less close together dorsally (ocular index = 45.45 in M. ingushetica sp. n. and 39.57 in M. abschasica), less coarse
and dense puncturation of the pronotum and the elytra, widely emarginated lateral edges of the pronotum in the basal half
(straight, slightly divergent in M. abschasica), more elongate elytra (2.25 times as long as wide in the new species and 2.1 times
in M. abschasica) and also much narrower parameres dorsally, than in M. abschasica.

Key words: fauna, new species, new synonym, Tenebrionidae, North Caucasus, semiarid basins.
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JKykn-yepHoTeaku VIHrymieTuy Ha TepBbI B3TASIA
XOpOIIO M3Yy4Y€Hbl, I AAHHbI€ O HUX CYMMMPOBAaHbI B MOHO-
rpadpusix AbpaypaxMaHoBa ¢ coaBTopamu [AGaypaxmaHOB
u Ap., 2005; Abpypaxmatnos, Haboxxenko, 2011]. TToapo6-
HO€ JMICCAEAOBaHME Pa3AMYHBIX AQHALIA(TOB pecryOAMKu
BBISIBMAO, 4TO cocTaB ¢ayHbl Tenebrionidae ropupix ce-
MUapUAHBIX AKeiipaxckoil 1 Taprumckoil KOTAOBUH Cy-
I[eCTBEHHO OTAMYAETCS OT OITyOAMKOBAaHHOIO paHee, U Mo-
3TOMY (hayHO-TeHeTNYeCKyie peKOHCTPYKLMM, OCHOBAHHbIE
Ha pabore AbaypaxmaHoBa ¢ coaBTopamu [2005], AOAXKHBI
ObITH epecMOTpeHbL. UTO KacaeTcst AeCHO (ayHbl YepHO-
TeAOK (KaK M APYIMX HaCeKOMBIX) VIHryueTn, To OHa Io4-
TU He U3y4eHa, Y CBEAEHMSI O Hell TPEACTABAEHbI BIIEPBBIE.

B aTOi1 paboTe MbI NMPUBOAUM aKTYaAbHBIN CIMCOK
YepPHOTEAOK FOPHOI VIHTyIIeTUM C HAXOAKAMU AAST KQXKAO-
IO BUAQ, KOTOPBIIl He IIPETEHAYET Ha a0COAIOTHYIO IIOAHO-
Ty, HO C yYeTOM OXBaTa MHOIMX OMOTOIIOB M ILIMPOKOTO
CIIEKTPa METOAOB cOOpa HACEKOMBIX OTPa)kaeT COBpPEMEH-
HbIil cocTaB ¢ayHsl Tenebrionidae ropHoit yactu pecry6-
AvkM. TTpuHSB BO BHuUMaHue OOHOBAEHHBIE AQHHbBIE, MBI
MPEACTAaBUMAN KPAaTKYI0 CPaBHUTEAbHO-(PayHUCTUYECKYIO
XapaKTEePUCTUKY YEPHOTEAOK CEMUAPYAHBIX TOPHBIX AQHA-
madToB Ceeproro KaBkasa. B AOIOAHeHMe yCTaHOBAEHA
HOBas CMHOHMMMUS M OIIMCAH HOBBIN BMA IIBIABLIEEAOB 13
Ay0OBOI1 pOLLY B AOAMHE peKr Acca.

MarepuaA 1 METOABI

Marepuaa cobupaAu B TOpHBIX paitoHax VIHryumeTun,
MIPEeNMYILECTBEHHO B TOCYAQPCTBEHHOM IPUPOAHOM 3aI10-
BepHIKe «Ip3u» 1 ero 6ydepHoit 30He, ¢ HOsOpst 2022 1o
ceHTs16pb 2024 ropa B TeueHUe PasHBIX CE30HOB (C Mast 1o
ABI'YCT M YaCTUYHO HOSIOPB) €XKeropHo. VICoAb3oBaAy 1im-
POKMIT CIIEKTP METOAOB: PYUHOI COOP, IIPOCEMBAHME MOA-
CTUAKM cudTepoM, KOllleH)e CauKOM, OKOHHbIE, TOYBEH-
HBIE VI CBETOAOBYILKY, OTPSIXMBAHME C BETBEN HA SMOHCKUIT
30HTUK.

Kpome TOro, AAsSl CpaBHUTEABHOM XapaKTEPUCTUKU
ObIAM IpUBAedeHbl HeKOTOpble cbopsr A.A. Pomunuépa us
AarecraHa.

V3ydeHHBII MaTepuaAa 4YacCTUYHO IIepeAaH B KOA-
aexuuio 3ooaormyeckoro uHcrutyra PAH (ZIN, CaHkt-
ITerepOypr, Poccus) (ykasaHo B TEKCTe), a TAK)Ke XPAHUTCS
B Koaaekuuu M.B. Haboxenko (PCMN, Pocros-Ha-AoHY,
Poccust) (ne ykasano B tekcre) u P.A. Xpsinuna (PCRKh,
MockBa, Poccust) (ykasaHO B TEKCTE).

@otorpaduu KYKOB CA€AaHBI C HOMOMIBI (HOTO-
anmapata Canon EOS 5D Mark IV Body, o6bexTBa Canon
MP-E65MM F2.8 Macro, TpaHCMUTTepa CO BCIIbIIIKAaMU
Canon Macro Twin Lite MT-26X-RT u AByMs AOIOAHU-
TeAbHbIMK Bcmbiukamu Canon Speedlite 430EX III-RT,
CTOKMHI MPOBOAMAM C TIOMOILBI0 (HPOKYCHPOBOYHBIX MaK-
popeabcoB Stack-shot 3X s/n 3734, 3akpenAeHHBIX Ha
penpoaykuuoHHoi ycranoBke Kaiser Copy Stand RS 1.
DOKYC-CTOKMHT M300pakKeHMi1 BBIMOAHSIAU B IIPOrpaMMe
Helicon Focus 7.7.4 Pro. V306paxkennst He mMaciutabupo-
BaHBI.

VI3MepeHUs: AAsI TIBIABLIEEAOB: OKYASIDHBIN  MH-
aekc OI = (100 x MMHUMAaAbHO€E PAaCCTOSIHME MEKAY I'Aasa-
MU AOPCaABHO) / MaKCMMaAbHas IMPUHA FTOAOBbI Ha YPOB-

He raa3 [Campbell, Marshall, 1964] — uem MeHb11Ie UHAEKC,
TeM 0OAee KPYIHBIE TAa3a M KOPOYE PACCTOSIHUME MEXAY
HuMY; nHAEKC epeaHectimiky PI = (100 x AAMHa iepepHe-
CIIVMHKY II0CEpPEAVHE) / IVPUHA TEPEAHECTTMHKIM Ha YPOBHE
3apHMX yraoB [Campbell, 1965] — yem MeHblile UHAEKC, TEM
6oAee monepevHast epeAHeCIMHKa.

PacripocTpaHeHne BceX BUAOB IPEACTABAEHO B KaTa-
Aore eCTKOKpbIAbIX [TaseapkTuku [Iwan et al., 2020], no-
9TOMY Mbl KOMMEHTUPYEM TOABKO HEOObIYHbIE HAXOAKU U
AETAAU PErIOHAABHOTO PACIPOCTPAHEHUS AASI HEKOTOPbIX
TaKCOHOB.

IToacemeiicTBo Lagriinae
Tpu6a Lagriini
Lagria hirta (Linnaeus, 1758)

Marepuaa. 24, 29, Axeitpaxckuii p-H, ymeabe p. Acca, OT
42°46'43.61"N / 44°57'05"E a0 42°45'59"N / 44°57'16"E, 1200 M, AecHble
onywku 1 noasusy, 21.07.2023 (M.B. n C.B. Haboxenko); 4J, Axeitpax-
CKMI1 P-H, HAyYHO-3KCIeAnmonHas 6asa (HOB) Ha samoBepHMKa «Dp3u»,
42°49'46.20"N / 44°54'18.59"E, 1335 m, 18-20.07.2023 (M.B. u C.B. Ha6o-
keHko); 1, Tam ke, cBeToAOByIIKa, 23.07.2024 (M.B. u C.B. Ha6oxeHxko,
E.H. Tepckos, K.I. KAumoBny).

IToacemeiicTo Alleculinae
Tpu6a Alleculini
IMoarpu6a Mycetocharina
Mycetochara (Ernocharis) ingushetica sp. n.
(Puc. 1, 4,7, 10, 13)

Marepuaa. loaoTur, 3 (ZIN): Wurymerns, CyH>KeHCKUI1 p-H, CIop-
TUBHO-03AOPOBUTEAbHAsI 6asa «Myxuun», 43°03'21.06"N / 44°59'07.15"E,
630 M, OKOHHas AOByIIKa B Ayb6oBoM Aecy, 19.05.2024 (sKcrosuius)
(M.B. Haboxenko, I0.I. Apsanos) — 28.05.2024 (Bbiemka) (M.A. Tapabop-
wega). [Maparumnst: 57 (ZIN, PCMN), Bmecte ¢ roaotunom; 14 (ZIN), Tam
Ke, OKOHHas AOBYIIIKa, 3.06.2024 (M.A. Tapabopiesa).

CpaBHureAbHblit MaTepuaa. Aast M. abschasica (puc. 2, 5, 8, 11, 14)
n M. zolotareffi Reitter, 1896 (mop nasBanuem M. gracilicornis Roubal,
1935) n3 Abxasum MarepuaA ykasaH B pabore Haboxxenko [2022]; past
M. zolotareffi (puc. 3, 6, 9, 12, 15) AOrOAHUTEABHO U3y4eHO 6oAee 30 oK-
3emrasipoB (camok u camuoB) u3 KpacHopapckoro xpast u Ilsturopcka
(PCMN), a Takke cepust ak3eMIiAsipoB u3 Kpeima (ZIN).

Omnucanne. Camen. Teao CTpoiiHOe, CMABHO YAAVHEHHOE,
YepHOe, CBePXy MOKPBITO YKECTKMMM YepPHBIMM ITOAYTOPYAIVIMMU
(nAM TOpUALIMMU, KaK Ha TOAOBE U TEPEAHECIINHKE) AAVHHBIMU
L[ETVHKAMU, CHU3Y — MOAHOCTBIO IPUAEranmnumn (Me3o- 1 Me-
TaBEHTPUT) U MOAyNpUAeraomumu (abA0MeH), 60Aee HEXXHBIMU
¥ KOPOTKUMM I[€TMHKAMU; QHTEHHOMepbI 1—2 1 IMpOKCHMMaAbHAs
MMOAOBMHA aHTEHHOMepa 3 OXPUCTbIE, aHTEHHOMepbI 4—9 TeMHO-
Oypble nAM YepHble, aHTeHHOMepbl 10—11 cBeTAO-Oypble; poTOBbIE
OpraHbl CBETAO-Oypble, AaOMaAbHbIE I MAKCUAASIPHBIE ITAABIIOME-
PBI OXPUCTbIE; HOTY OXPUCTHIE.

ToaoBa. IlepepHuIT Kpayt sanMCTOMA MPSIMOIL, HOKOBasi CTO-
POHa TOAOBBI Ha CTBIKE 1KV U 3MMCTOMA C TYNOYTOABHON BBI-
peskoit. BokoBoit Kpait 1eK cAabo 3akpyraeHHsin. [oaoBa ImyH-
KTUPOBaHA I'PYOBIMM, HO PEAKMMM TOYKaMU (PacCTOSIHUE MEXAY
TOYKaMM OOABIIE AMaMeTpa caMuxX Tovek). [Aasa KpymHble, BbI-
nykasie (Ol = 45.45). HuokHsist CTOpOHA TOAOBBI MOCEPEAUHE C
AAVHHBIMY IPYOBIMU IPOAOABHBIMY MOPILMHAMY; I'YAQ IIOYTY BCS
rAQAKasi, AUIIb B OCHOBAHMM C OYeHb TOHKUMU U CTA2KEHHBIMU
MONIEePEeYHBIMYU MOPIMHKaMI. AHTEHHBI AAVHHBIE, CAA0O0 TMABYA-
Tble, aHTEHHOMepbI 4—8 caMble MMPOKKe, 4-11 — CAMbIil AAVHHBIN
(B 1.04 pasa pAuHHee 3-TO U CAErKa AAVIHHEe aHTEHHOMePOB 5—8);
3-11 B 2.2 pa3a pAAMHHee BToporo; 10-11 u 11-71 paBHBI IO AAVHE.

TTporopakc. [TepeaHecnHKa KOAOKOAOBMAHAS, ITOTIEPEYHAs,
¢ HanMOOAbBIIIelT IIMPUHOI B OCHOBAHNY, HA YPOBHE 3aAHMX YTAOB
(PI = 68.58—-73.23; mmmpuHa npesbilaeT AAuHY B 1.36—1.45 pasa),
B 1.31 pasa mmpe roAoBbl Ha ypoBHe raas. Ilepeannit Kpaii nepea-



MaTep]/IaAbI K ITO3HAHMIO J)KYKOB-Y€PHOTEAOK

4

335

Puc. 1-6. CxopHble BUABI poaa Mycetochara, oburaiomue Ha boabmom KaBkase, caMijbl, rabuTYyC, A€TaAU CTPOEHMA.
1,4 — M. ingushetica sp. n.; 2, 5 — M. abschasica, 3, 6 — M. zolotareffi; 1-3 — rabutyc; 4—6 —roAoBa 1 IlepeAHeCIIHKa.
Figs 1-6. Similar species of the genus Mycetochara, occurring on the Greater Caucasus, males, habitus, details.

1, 4 — M. ingushetica sp. n.; 2, 5 — M. abschasica, 3, 6 — M. zolotareffi; 1-3 — habitus; 4—6 —head and pronotum.

HECTMHKM TIPSIMOIL; OCHOBaHMe CAA00 IIMPOKO-ABYXBBIEMYATOE;
6OKOBbIE CTOPOHBI CUABHO CXOASIIMECS U 3aKPYTAEHHbIE OT cepe-
AVIHBI K BepILJHe U IUPOKO CAaOOBbIeMYAaTbIe OT CEPEAMHBI K OC-
HOBaHMIO. [TepeaHNe YTABI CMABHO 3aKPYTA€HHbIE, IIOUTHU He BbIpa-
JKEHHBIE, 3aAHME YTABL CAab0 ocTpbie (80°), C 320CTPEHHOT BepLiy-
Hol1. Kpas nepeaHecIIMHKY He OKalIMA€HBI. AVICK ITepeAHEeCIIVHKY

¢ 6a3aAbHBIMI BAABAEHMAMU B 00AACTH 3aAHUX YTAOB, CAA0O 1IIM-
POKO BAABAEH TOCepeArHe B 6a3aAbHON noAoBuHe. IIporumnome-
pbI ¢ Tpy60I1 1 peAKOI ITyHKTUPOBKOM, KaK Ha TOAOBE, 11 C TAAAKUM
OAECTALINM Y4aCTKOM B 00AaCTH IPOKOKC. ITpocTepHyM raapKumi,
AMIIb BAOAD IPOKOKCAABHBIX BIIAAVIH C PEAKON IPy0Oil MyHKTHU-
poBKoit. IIpocTepHaAbHbIN OTPOCTOK Y3KUI U He BBITYKABIIL.
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Puc. 7-15. Cxoptble BUABL poaa Mycetochara, oburaromye Ha Boabuiom KaBkase, caM1Libl, A€TaAM CTPOEHVSI M TEHUTAANN.

7,10, 13 — M. ingushetica sp. n.; 8, 11, 14 — M. abschasica; 9, 12, 15 — M. zolotareffi; 7—9 — myHKTMpOBKa HaAKpbIAMIL; 10-12 — 3A€aryc AOPCaAbHO;
13—-15 — spearyc AaTepaAbHoO.

Figs 7-15. Similar species of the genus Mycetochara, occurring on the Greater Caucasus, males, details and genitalia.

7,10, 13 — M. ingushetica sp. n.; 8, 11, 14 — M. abschasica; 9, 12, 15 — M. zolotareffi; 7-9 — elytral puncturation; 10-12 — aedeagus dorsally; 13—-15 —
aedeagus laterally.
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ITreporopaxc. HaAKpbIAbsI CUABHO YAAMHEHHBIE (AAVHA IIpe-
BBIIIAET WIMPUHY B 2.25 pasa), ¢ HAMOOABILEN IIMPYHON [T033aAN
cepeAMHBI, B 2 pasa IMpe roAoBbl, B 1.55-1.56 pasa mupe u B
2.23-2.25 pasa poAuHHee nepepHecMHKY. OCHOBaHMe HaAKPBIAMIL
3aME€THO IIMpe OCHOBAaHUA NEPEAHECIIMHKN. Me)KAYPHAbe cAabo
BBIITYKADBIE; TOYKM B pPAAAX U MEXAYPAABIAX YMEPEHHO rpy6ble,
peAKHne, OAMHAKOBOI'O pasMepa, HO B psAaX CMAbHEE BAABAEHBDI.
OnuIAeBpbl ¢ rpyboit U rycTOi MyHKTUPOBKON. Me30BEHTPUT C
TOHKOM MOPIIMHMUCTOM CKYABITYPOM M I'YCTOM IMYHKTMPOBKOU,
ME33MNCTEPHDI 1 ME33IIVIMEPDI C TOHKON ! PEAKOM ITYHKTUPOBKON
U3 KPYTABIX TOY€K; METAaBEHTPUT BBIITYKABIil, C TOHKMM IPMAera-
IOLIMM OITyII€HNEM 13 AAVMHHBIX BOAOCKOB, MEAMAADHAS 60p03Aa
AOCTUT'AET IMOYTU CEPEANHDIL, ITYHKTMPOBKA TOHKAA U peAKas (pac—
CTOSIHIIE MEXAY TOYKaMU B 2—4 pasa MpeBBILIAeT AUAMETP TOYEK),
METSIICTEPHBI C IPYOOIT U I'yCTON IyHKTUPOBKOIL.

Ab6a0MeH. BpioliHble BEHTPUTBI C TOHKON YMEPEHHO I'yCTOM
ITYHKTUPOBKOM 11 KOPOTKMMM ITOAYTOPpYalIMMU Y€PHBIMU 1IE€TUH-
KaMu. BAearyc: 6asaAbHast 4acTh B 2.88 pasa AAMHHEE ITapamep;
rapaMepsl y3K1e AOPCAABHO, MX OOKOBbIE CTOPOHBI C 5 Hampas-
AE€HHBIMM Ha3aA LINIIaMU; TTapaMepbl CAE€TKa 3arHyThbl BBEPX, AOP-
CAAbHbBIM Kpayn HIVIPOKO BbIEMYATHIN B AAT€PAAbPHOM ITPOEKLIMN.

Horu aAAMHHBIE ¥ TOHKME, KaK Y CAM1IOB ADYTUX BUAOB IIOA-
poaa.

AanHa 7-8 My, mpuHa 2—-2.5 MM.

CpaBHUTEeABHDI AMarHos (mo camuam). Bup oTHO-
CUTCS K TPYIIIe C OAHOLBETHBIM YEPHBIM MAM TEMHO-0y-
PBIM TEAOM U CBETABIMU HOTaMu (OT SKEATBIX AO TEMHO-
OXPUCTBIX U PbDKMX). OMYyLIEHHBIM YePHBIMM L€ TUHKAMU
TeAOM, (HOpMOIT spaearyca B AaTePAAbHONM IMPOEKLMM, a
TaK)Ke HAAMYMEM KPYITHBIX LIUIIOB Ha OOKOBBIX CTOPO-
Hax mapamep M. ingushetica sp. n. Hanboaee CXOAEH C
M. abschasica, HO OTAMYAETCS OT HErO MeHee KPYITHbIMU 1
coamxenHpivu raazamu (Ol = 45.45 y M. ingushetica sp. n.
1 39.57 y M. abschasica) (puc. 4, 5), MeHee rpy6oil 1 IyCTOM
IYHKTUPOBKOII TepeAHeCTIMHKM (puC. 4, 5) 1 HaAKPBIAUIL
(puc. 7, 8), mepeAHECIIMHKON C LMPOKO BbleMYAThIMU 00-
KOBBIMM KPasiMi B 0a3aAbHON MOAOBUHE (He BbleMYaThble,
caerka pacxopsiuvecst y M. abschasica; puc. 4, 5), 6oaee
YAAVIHEHHBIMU HaAKPBIABSIMU (AAMHA B 2.25 pa3a 6oAblie
IIMPUHBL Y HOBOTO BUAA U B 2.1 pasa y M. abschasica), a
TaKXXe ropaspo 0oAee Y3KMMU AOPCAAbHO Iapamepamiu
(puc. 10) B otanunme ot M. abschasica (puc. 11).

Bueutne M. ingushetica sp. n. TakXe CXOA€H C
M. zolotareffi u M. nabozhenkoi Novék, 2020, koropsie
TOXe MMEIOT LIMIIBI Ha OOKOBBIX CTOPOHaX IapaMmep, HO
oba oranvaTcs ot M. abschasica v M. ingushetica sp. n.
JKEATOBATBIM, OXPUCTBIM VAU CBETAO-OYPBIM AOPCAABHBIM
OIlylLIIeHVeM, TOHKMMY, He MUABYATBIMYU QaHTEHHaMI C He-
YTOALLIEHHBIMY CEPEAVHHBIMU aHTEHHOMepaMH, Ooaee y3-
KOJ1 mepeaHecnHKo u popmoit spearyca (puc. 3, 6,12, 15;
Noviak [2020: figs 25-29]).

HoBplit BMA MOXHO CpPaBHUTb C €BPOIENCKUM
M. maura (Fabricius, 1792), KOTOPbIiT TaK>Xe OIyLIEH Yep-
HBIMM IL[ETMHKaMU M 00A3AAeT YTOAILEHHBIMM aHTEHHA-
MM, HO VIMeeT TIPUHLIMITMAABHO MHO€e CTPOEeHNe TapaMep C
CUABHOII MIEPETSIKKON B 6a3aAbHON IMOAOBUHE U Oe3 -
OB (PMCYHKM F€HUTAAMI CAMLA STOIO TAKCOHA AASI CPaB-
HeHus pepocTaBAeHbl Baapumupom Hosakom (Vladimir
Novak — M3BeCTHBIM CIIELIMAAMCTOM II0 TBIABLIEEAAM).

Kaskasckuit Bup M. obtusicollis Reitter, 1899, umero-
i, Kak u M. ingushetica sp. n., IMpoKo BbieMyaThie 00-
KOBbI€ CTOPOHbI IIePEAHECIIVHKY, OTAUYAETCSA OT IOCACA-
HEro CBeTAO-OYpbIM OmyIIeHVeM, TOHKMMYU aHTEHHAMU U
napamepamu 6e3 mumnos [Novak, 2020: figs 30, 33-35].

IKoaorusa. JXyku mnolMaHbl B OKOHHble AOBYLIKH,
[IOABELIEHHbIE Ha CYX1X BeTBsIX Ay6a Quercus robur ¢ He-
GOABIINM AYIAOM. B TUIIOBOM MECTOHaXOXAEHUU B He-
60ABILION AYOOBON polle HacuuTbiBaeTcs 12-15 crapbix
Ay0OB B IIVPOKOAMCTBEHHOM A€Cy C AOMUHMPOBaHUEM
MTAQTAaHOAMCTHOTO KAaeHa Acer platanoides.

IdTumMoAorusi. BupoBoe HasBaHue NMEPEBOAUTCS KaK
«UHTYIICKAS».

IToparpn6a Gonoderina
Isomira (s. str.) caucasica Reitter, 1890
(Puc. 16, 17, 19-22)

Marepuaa. 19, Cymwkenckuii p-H, 10 c. Bepxuuit Aakyn, 200 m
3 maMmsTHMKA OAaropapHocTu >XuTeAsiM VInrymermu, 42°55'56.62"N /
45°00'30.91"E, 845 M, OyKOBBIl AeC, OKOHHbIE AOBYIIKM (KCIIO3MLMS B
nrone 2023), 18.07.2023 (M.B. u C.B. Haboxenxo); 19, 1 sks., Axerpax-
CKUiT p-H, OKp. Oauten Bapkunxon, 42°49'46.20"N / 44°54'18.59"E, 1335 m,
CMelIAHHbI AeC, OKOHHbIE€ AOBYLIKM (sxcrosuuus B mione), 18—-20.07.2023
(M.B. n C.B. HaGoxenko); 19, Axerpaxckuit p-H, ymeabe p. Acca, oT
42°46'43.61"N / 44°57'05"E p0 42°45'59"N / 44°57'16"E, 1200 ™, Aec, oAbxa,
OpEIIHNK, OTpsixuBaHue ¢ BeTserr, 21.07.2023 (M.B. u C.B. Ha6oxenko); 29,
Axertpaxckuit p-H, Bblie c. I'yan, 42°49'16"N / 44°49'19"E, 1970 M, 6epe-
30BBII1 A€C, OTpsixuBaHue ¢ BerBelt, 23.07.2024 (M.B. u C.B. Ha6oxeHko,
E.H. Tepckos, K.I. KAumoBny).

3ameuanusi. Ha Ceepnom KaBkase usBecreH us
ITpuaApbpyces, ITarturopcka [Aybposuna, 1982] u VHry-
wetun (Caarm) (ZIN). B VIHrymeTun oTMeyeH UCKAKOYK-
TEABHO B IIMPOKOAUCTBEHHDBIX A€CAX.

Isomira (s. str.) murina murina (Linnaeus, 1758)
(Puic. 18, 23-26)

Marepuaa. 14, Axeitpaxckuit p-H, HOB 3amoBepHuka «2p3su»,
42°49'54"N | 44°54'17"E, 1335 M, Ayra c KyCTapHUKaMy, IOA KaMHeM,
11-14.06.2023 (M.B. n C.B. Ha6osxeHKo).

AONOAHUTEABHBINT MaTepuaA. I[somira murina ciscaucasica
Dubrovina, 1982: 14, roaotun, 1, 19, mapatumnsi (ZIN), «ITenait, okp. Ho-
Bopoccuiicka MoxokeBeAH. K. ApHoabar 24.5.1956».

3ameuanusi. AyOpoBrHa [1982] ykasbiBaaa, 4yTO Ha
KaBkase HOMMHATUBHBIN ITOABUA He OOMTaeT, a B HU3KO-
ropesix ot HoBopoccuiicka po paitoHa KaBkasckux MuHe-
PaAbHBIX Boa BCTpeuaeTcs TOABKO OABUA Isomira murina
ciscaucasica, OTAUYAIOUINIICSA NepPeAHEeCIIMHKOM, KOoTopas
B OCHOBAHUU Y>Ke, UYeM HAAKPBIAbA Ha YpOBHe IAed. Mbl
CPaBHMAM TUIIOBBIE 35K3€MIIASPbI CaMLOB KaBKa3CKOTO
MoABMAQ, xpausumuecs B ZIN, u camua us Taprumckoi
KOTAOBMHBI VIHI'yIIeTUM U IOATBEP)KAQEM, YTO MTOCAEAHMIL
OTHOCUTCSI K HOMUHATUBHOMY MOABMAY. Takum obpasom,
1. murina murina BrepBble ykasaH Arsd KaBkasa.

Tpu6a Cteniopodini
Omophlus (Phibalus) subalpinus (Ménétriés, 1832)

3ameuanust. [ToapobHast nHOPMaLUSA U UAAKOCTPa-
uuu npeacraBaenbl panee [Nabozhenko, Gadaborsheva,
2023al.

IToacemeiicTBo Blaptinae
Tpu6a Blaptini
Blaps lethifera Marsham, 1802

Marepuaa. 24, 19, Axeitpaxckuit p-1, HOb sanoBepHMKa «2p3u»,
42°49'54"N |/ 44°54'17"E, 1335 M, ayra, 14.05.2024 (M.B. Hab6oxeHko,
IO.I. Apsanos); 1d, Tam >Ke, CTENHOI1 Y4acTOK, MOYBEHHbIE AOBYIIKM,
4.06.2024 (M.A. Tapabopiuesa).
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Puc. 16-26. Bupa popa Isomira u3 VIurymerun, rabUTyc U FeHUTAAUI CAMILOB.

16-17, 19-22 — I caucasica; 18, 23-26 — I. murina; 16, 18 — camew, raburyc, 17 — camka, raburyc; 19-20, 24—25 — saearyc: 19, 24 — BeHTpaAbHO,
20, 25 — AaTepaAbHO; 21, 26 — racTpaAbHas CIMKYAQ; 22, 23 — BHyTpeHHui crepuut VIIL

Figs 16—26. Species of the genus Isomira from Ingushetia, habitus and male genitalia.

16-17, 19-22 — I. caucasica; 18, 23-26 — I. murina; 16, 18 — male, habitus; 17 — female, habitus; 19-20, 24—25 — aedeagus: 19, 24 — ventrally, 20, 25 —

laterally; 21, 26 — spiculum gastrale; 22, 23 — inner sternite VIIL

Blaps halophila
Fischer von Waldheim, 1820

Marepmuaa. 27, 19, Axeiipaxckuit p-1, HOB 3anoBepnuka «p3u»,
42°49'54"N / 44°54'17"E, 1335 ™, ayra, 11-14.06.2023 (M.B. u C.B. Ha6o-
xeHKo); 4, 29, Tam xe, 14.05.2024 (M.B. Ha6oxenko, F0.I. ApsanoB); Tam
e, TIoYBeHHbIe AOBYwIKY, 57, 29, 28.05.2024, 24, 39, 4.06.2024 u 17, 49,
5.07.2024 (M.A. Tapabopuesa); 19, Axxeitpaxckuii p-H, Aelipaxckas KOT-
A0BUHA, OKp. c. Dyproyr, 42°50'44"N / 44°39'05"E, 970 M, TparakaHTHUKI
(xaparana u actparaasr), 24.07.2024 (M.B. u C.B. Haboxenko, E.H. Tep-
ckoB, K.I. Kaumosuy).

Tpu6a Pedinini
Pedinus femoralis (Linnaeus, 1767)

Marepuaa. 13, Asxeitpaxckuit p-H, Bblme xpama Txa6a-Epapr,
42°48'54"N / 44°57'14"E, 1250 M, ¢puraHomaHas CTemp C acTparasa-
mu, 12.06.2023 (M.B. u C.B. Ha6oxenko); 673, 29, tam »xe, 14.05.2024
(M.B. Ha6oxenxo, O.I. Apsanos); 5J, 39, tam ke, 20-24.07.2024
(M.B. n C.B. Ha6oxenko, E.H. Tepckos, K.I. Kanmosnu); 74, 29, Axeit-
paxckuit p-H, HOB sanoBepHuKka «2Dpan», 42°49'54"N / 44°54'17"E, 1335 m,
cTenb Ha u3BecTHAKaX, 11-14.06.2023 (M.B. u C.B. Ha6oxenxo); 15, Tam
ke, 14.05.2024 (M.B. Haboxenxko, IO.I. ApsaHOB); TaM e, MOYBEHHbIE
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Aosyuiky, 24, 19, 28.05.2024 u 34, 5.07.2024, 11.07.2024 (M.A. Tapa6op-
wesa); 14, 19, Axeitpaxckuit p-H, okp. Gauen Aeitmu, 42°50'05.52"N /
44°54'02.87"E, 1400 M, cTenb Ha usBecTHsAKax, 13.05.2024 (M.B. Haboxen-
x0); 1d, 39, Axeripaxckuit p-H, AKelpaxckasi KOTAOBUHA, OKp. ¢. DypToyr,
42°50'44"N / 44°39'05"E, 970 M, TparakaHTHUKM (KaparaHa M aCTParaAbl),
24.07.2024 (M.B. u C.B. Haboxenko, E.H. Tepckos, K.I. Kaumosuu).

Tpu6a Platyscelidini
Oodescelis polita (]. Sturm, 1807)

Marepuaa. 27, Axeitpaxckuit p-H, Taprumckas KOTAOBMHa, Gaiu-
Hu Drukaa, 42°50'N / 44°55'E, 1244 m, nop KamHsamy, 6.11.2021 (M.B. Ha-
60xenko); 1, Axeitpaxcknit p-H, Taprumckask KOTAOBMHA, 3aMOBEAHVK
«Dp3u», Boie xpama Txaba-Epapr, 42°48'54"N / 44°57'14"E, 1250 M, ¢pu-
raHouAHas cremnb ¢ acrparaaamu 12.06.2023 (M.B. u C.B. HaboxeHko);
57, Tam ke, 14.05.2024 (M.B. Ha6osxenko, 10.I. Apsanos); 24, Axeitpax-
ckmit p-H, HOB 3amoBeannka «2Dpsu», 42°49'54"N / 44°54'17"E, 1335 ™,
Ayra, 14.05.2024 (M.B. Ha6oxenko, FO.I. ApsanoB); 19, Axerpaxckuii p-H,
AKeitpaxckasi KOTAOBMHA, OKp. ¢. Dyproyr, 42°50'44"N / 44°39'05"E, 970 M,
TparakaHTHMKM (KaparaHa u acrparaasi), 24.07.2024 (M.B. u C.B. Ha6o-
sxeHko, E.H. Tepckos, K.I. Kaumosuy).

Tpu6a Opatrini
Opatrum sabulosum sabulosum (Linnaeus, 1758)
(Puc. 27-30)

= Opatrum sabulosum amauropterum Reichardt, 1936, syn. n.

Marepuaa. 1, AXeipaxckuit p-H, 3allOBEAHMK «Dp3u», Taprum-
CKast KOTAOBMHA, OamHu drukaa, 42°50'N / 44°55'E, 1244 M, oA KamMHs-
mu, 6.11.2021 (M.B. Ha6osxenko); 1, Axeitpaxcknit p-H, HOB 3anoBea-
HuKa «29p3n», 42°49'54"N / 44°54'17"E, 1335 M, cTenb Ha M3BECTHAKAX,
11-14.06.2023 (M.B. u C.B. HaboxeHKo); TaM >Ke, IIOYBEHHbIE AOBYIIKH,
43,19, 28.05.2024, 37, 29, 4.06.2024, 1, 5.07.2024 (M.A. Tapa6opiuesa);
1, Axeitpaxckuit p-, Taprumckasi KOTAOBMHA, Bbiue xpama Txa6a-Epabr,
42°48'54"N / 44°57'14"E, 1139-1250 M, dpuraHoMaHast CTemb C acTpara-
Aamy, 12.06.2023 (M.B. u C.B. Ha6oxenxo); 67, 39, tam xe, 14.05.2024
(M.B. Ha6oxenxo, 10.I. Ap3aHos).

AONOAHUTEABHBINI MaTepuaA (KYKM C TAAAKMMM HAAKPBIABSIMU).
2 sk3. (PCRKh), Aarecran, Pyryabckuit p-H, FO ckaonsr CaMypcKoro xpeo-
Ta, 3 kM CB c. Vue, 41°36'52,41"N / 47°31'15,72"E, 3020 m, 3-5.07.2023
(AA. DoMUHBIX).

3ameuaHus. B HepaBHeM 0030pe KaBKa3CKMX IIPeA-
craBureaeir popa Opatrum [Nabozhenko, 2022] 6b1a 060-
3HaueH Aexktotun Opatrum sabulosum amauropterum.
DTOT MOABUA, ONMCAaHHBIN M3 TOpHONM VIHrymerun,
oburtaer B TrOpHBIX paitoHax Bocrounoro KaBkaza wu
OTAMYAETCS OT HOMMHATUMBHOTO U APYIMX IIOABMAOB
O. sabulosum otcyrcTBUeM OAecTSIUX OYropkoB Ha
MEKAYPSIABSX HaAKpblaMil. PeiixapaT [1936] B mepBo-
ONMCAHMM YTIOMMHAA, 4TO B KoAaAekuuu ZIN umerorcs
HepexXOAHbIe 0CO0M ¢ DoAee MAM MeHee SICHbIMM Oyrop-
KaMl, HO TAOCKUMM MEXKAYPAABAMU. DTU K3€MIASPBI
npoucxopsat u3 ceaa lllaroir m ero okpecrHocren (Ye-
yeHckast Pecrybanka) [Nabozhenko, 2022]. Ao HacTos-
I[er0 BpeMeHU He OBIAO TOHSTHO, TA€ PACIIOAOXKEHA 30HA
VHTEepPrpapaliiyi MeXAY HOMJHATUBHBIM ITOABUAOM M
O. sabulosum amauropterum i BXOAUT AV TOTYASILIUS 13
YeuyHu B oTy 30HY. B X0Ae NpoBeaeHMsT MOAEBBIX MCCAE-
AOBaHMII B ropHOy VIHrymetuu (rocyAapCTBEHHBIN MPU-
POAHBII 3aITOBEAHUK «Dp3u») B TaprumMckoi KOTAOBMHE
ObIAM OOHapyxeHbl ak3eMrasippl O. sabulosum co BceM
CIIEeKTPOM TIPUM3HAKOB ABYX ITOABMAOB: OT T'AAAKMX HaA-
KPBIAMII C IAOCKVMU MAM BBITYKABIMU MEXAYPSIABIMU AO
OOBIYHBIX HAAKPBIAMIL C OAECTSLMMU Oyropkamy B LIax-
MaTHOM MOpSIAKE Ha CUABHO BBIITYKABIX MEXAYPSIABSIX.
Bce sx3eMnAsipsl ObIAM COOpaHbl Ha HEOOABIIOM YYacTKe
OAHOTO CKAOHA. IIpu 3TOM 0COOM C pasHOM CKYABITY-

POI HAAKPBIAUI CIIAPUBAAMCh MEXKAY coboit. PaHee yxe
ObIAM TIPOMAAIOCTPUPOBAHBI dA€AryChl 000MX MOABUAOB,
He uMmeromue oTAnmuuii [Nabozhenko, 2022]. Takum 06-
pasoM, CUMIIATPUYHOE OOMTaHME U AQKe KOIYASLMS XKy-
KOB pasHbIX (GOpPM He AQeT OCHOBaHUS pPacCMAaTpPUBATh
O. s. amauropterum B Ka4eCTBe MOABUAQ, U TTOITOMY ITIPeA-
Aaraetcst HoBast cuHonumust: Opatrum sabulosum sabulosum
(Linnaeus, 1758) = Opatrum sabulosum amauropterum
Reichardt, 1936, syn. n.

TAaAKMEe HAAKPBIAbSI BCTPEYAIOTCS TOABKO Y 0CO0€
¢ Bocrounoro KaBkasa (Murymerus, Yeuns, Aarecra).
PasHOOOpasme CKYABITYPbl HAAKPBIAMIL Y JKYKOB U3 OA-
HOVl MMKPOIIONYASILIMY HE IT03BOASIET BBIAEAUTH AQXKe
reorpapuyeckn 060cobaeHHy0 Gopmy: 1) MeXAYPSAbS
cAabo BBITYKABIE, 0e3 OAeCTAIMX OYrOpKOB; 2) MEXAY-
PSIABSL CAQDO BBINTYKAbIE, C HECKOABKUMU 0ECIOPSIAOYHO
PACIOAOXKEHHBIMU Oyropkamy; 3) MeXAYPSIAbSI IIAOCKHE,
KaXXA0€ C OAHMM PSIAOM HEOOABIINX OAECTSIINX OYTOPKOB;
4) MeXAYPSIAbSI BBITYKABIE, KQXKAO€ CO CABOEHHBIM PSIAOM
KPYIIHBIX ITAOCKMX OYTOpPKOB, PaCIIOAOKEHHBIX B LIIAXMAT-
HOM TOPSIAKE.

Tpu6a Helopini
Nalassus (Caucasonotus) diteras (Allard, 1876)
(Puc. 31, 32)

Marepuaa. 59, CyHXEHCKMIT p-H, CIOPTUBHO-O3A0POBUTEABbHAs
6aza «Mysxnun», 43°03'21.06"N / 44°59'07.15"E, 630 M, Ha CTBOAAX AMCTBEH-
HBIX AepeBbeB HOubio, 10-11.06.2023 (M.B. u C.B. Habosxenko); 15, 29,
TaM >Ke, HOYbIO Ha CTBOAAX MAATAaHOAMCTHOTO KAeHa M CocHbl, 19.05.2024
(M.B. Ha6oxenko, H0.I. ApsaHos); 24, 29, TaM ke, OKOHHbIE AOBYLIKMU,
28.05.2024 (M.B. Ha6oskenko, M.A. Tapa6opiuesa); 19, TaM ke, IOYBEHHbIE
AoBywiky, 3.06.2024 (M.A. Tapabopiuesa); 19, Axeitpaxckuii p-H, HIB 3a-
noBeAHMKa «2Dpan», 42°49'54"N / 44°54'17"E, 1335 m, ayra, 11-14.06.2023
(M.B. u C.B. Ha6osxeHnko); 1, AXKeitpaxCKuil p-H, 3aMOBEAHUK «Dp3n»,
yieabe p. I'yaoitxu, Ayra, 42°49'11"N / 44°57'44"E, 1350 m, KolieHye Ha Tpa-
Be, 12.06.2023 (M.B. u C.B. Ha6osxenko); 19, Axeitpaxckuii p-H, O ckAoHb
xp. Llopeit-Aoam, 42°50'15.20"N / 45°04'27.81"E, 2200-2450 m, 19.07.2023
(M.B. u C.B. HaGoxenko); 19, tam ke, 22.07.2024 (E.H. Tepckos); 19,
Axeripaxckuit p-H, xp. Llopeit-Aoam, Bbiute Gauen Llopu, 42°48'30"N /
45°05'42"E, cybaabnuka, 1800-2000 M, 20-22.07.2024 (M.B. n C.B. Habo-
skeHko, E.H. Tepckos, K.I. Kanmosuy).

3ameuanust. Panee HaboxeHnko ¢ coaBropamu [A6-
AypaxmaHoB, Haboxenko, 2009; HaboxxeHko u Ap., 2022]
y)XKe YIOMMHAA, YTO 9TOT BUA VIMEET AE€CHbIE MOIYASILIUM,
MMAro KOTOPbIX MUTATCS STUQUTHBIMUA AUCTOBATHIMU
AMIIAMHUKAMM, M AYTOBBIE IIONYASILIAY, VIMAro KOTOPBIX
OTHOCATCSA K puTodaram 1 MUTAOTCS TPABSIHUCTBIMU Pac-
TeHUsIMU. B VIHTyLe Ty mpeACTaBUTEAN A€CHBIX ITOITYASI-
LI OTAMYAIOTCSI OT )KYKOB M3 AYTOBBIX IIONYASILINI H0oAee
MaCCUBHBIM METAaAAMYECKM OAECTSIMM TEAOM, MHOTAA C
CUHEBATON IMEPEAHECIIMHKOI Y CaMOK; MMaro MUTAITCS
bUCLMOMAHBIMM AMINQIHMKAMM B TEMHOE BPEMSI CYTOK
Ha CTBOAAQX KAEHOB, AYOOB 1 APYIMX AepeBbeB. Bo3mox-
HO, 5TO ABAa KPUIITUYECKUX BUAQ, CAAGO OTAUYAKOI[UXCS TIO
HAPY)KHBIM IPUSHAKAM U C UAEHTUYHBIM CTPOEHMEM DA€a-
ryca. AAsI yCTAaHOBAEHMsI CTAaTyCa STUX MOIYASILUIT TPeOy-
€TCsI MOAEKYASIPHO-TEHeTUYeCKUIT aHaAu3. B VIHrymerun
AeCHBIE TOIYASILUM AMX€HO]AroB BCTpevaoTcs B Oydep-
HOJl 30HE 3alOBEAHUKA, HAa CEBEPHBIX CKAOHAX XpebTOB
Lopeit-Aoam u CKaAUCTOTO B IIMPOKOAUICTBEHHBIX A€CAX,
a AyroBble ¢puTOodary — MoBCEMECTHO Ha I0Te PECITYOAUKY
Ha Ayrax MHOTMX TUIIOB, KDOME II€PEYBAQKHEHHBIX U 3a-
6OAOYEHHBIX.
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Puc. 27-32. Pastble GOPMBI ABYX BUAOB JKYKOB-4€PHOTEAOK 13 VIHryueTun, raburyc.

27-30 — Opatrum sabulosum sabulosum: 27-29 — caMLupl C PasHOM CKYABIITYPOJ HAAKpBIAMI U3 OAHOI momyasiyy (Taprumckasi KOTAOBMHA,
TparakaHTHUKM Bbiute xpama TxaGa-Epabr), 30 — camxa; 31-32 — Nalassus diteras, camxu: 31 — 13 ACHOI MONYASILIMM ANXeHO(AroB (CIIOPTMBHO-
03AOPOBUTEABHBIIT Aarepb «Myxuun», 630 M, KAEHOBBbIII Aec), 32 — U3 AyroBoi1 nomyasiyyu purodaros (Hike bauen Huit, 1350 M, AyT).

Figs 27-32. Different forms of two tenebrionid species from Ingushetia, habitus.

27-30 — Opatrum sabulosum sabulosum 27-29 — males from one population with different elytral sculpture (Targim basin, friganoid steppe above
Tkhaba-Erdy church), 30 — female; 31-32 — Nalassus diteras, females: 31 — from the forest lichen-feeding population (sports and recreation camp “Muzhichi’,
630 m, maple forest), 32 — from the meadow phytophagous population (below the Niy towers, 1350 m, meadow).

Nalassus (s. str.) dissonus Nabozhenko, 2001

Marepuaa. 19, Axeitpaxckuit p-H, TapruMckasi KOTAOBMHA, BbILIe
xpama Txaba-Epapr, 42°48'42"N / 44°56'35"E, 1139 m, 14.05.2024 (M.B. Ha-
60sxenko, 10.I. ApsaHoB); 14, AJKeipaxckuit p-H, Akeiipaxckast KOTAOBMHA,
okp. c. Dyproyr, 42°50'44"N / 44°39'05"E, 970 M, TparakaHTHMKM (KaparaHa
u acrtparaasi), 24.07.2024 (M.B. u C.B. Ha6oxerxo, E.H. Tepckos, K.I. Kan-
MOBUY).

3ameuanus. JTOT BUA ObIA U3BeCTeH TOAbKO u3 Ca-

AOHO-YHAABCKOJ KOTAOBMHBI M HEKOTOPBII PaBHMHHBIX

paitonoB CeBepHoit OceTuy, a TakoKe U3 OKPECTHOCTEN
Baaropaproro B CraBpornoabckoM Kpae [HaboxeHko,
2001; Nabozhenko et al., 2022a].

Nalassus (s. str.) faldermanni (Faldermann, 1837)

Marepuaa. 13, Axeitpaxckuit p-H, Taprumckas KOTAOBUHA, BbIlle
xpama Txab6a-Epapi, 42°48'42"N / 44°56'35"E, 1139 m, 14.05.2024 (M.B. Ha-
60xeHko, F0.I. Ap3aHoB).
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Nalassus (s. str.) kalashiani Nabozhenko, 2001

Marepuaa. 19, Vinrymerns, 3anoBeAHNK «p3u», O ckaonsi xp. Ljo-
peit-Aoam, 42°49'55"N / 45°03'43"E, 2200 M, 12.06.2023 (O.C. I'ycpkoBa).

3ameuanusi. IToppobHas undopmaius u uso-
OpaxeHust ObiaM  omybAmkoBaHbl paHee [Nabozhenko,
Gadaborsheva, 2023b].

IToacemeiicTBo Diaperinae
Tpuo6a Crypticini
Crypticus quisquilius (Linnaeus, 1760)

Marepuaa. 34, 39, HOB sanoBepnmka «dpsu», 42°49'54"N /
44°54'17"E, 1335 M, CTemHOJM y4acTOK Ha Mu3BecTHsKax, 11-14.06.2023
(M.B. n C.B. Ha6oskenxo); 3<, 29, TaM e, IOYBeHHbIe AOBYILIKH, 5.07.2024,
11.07.2024 (M.A. Tapabopuiesa); 24, Tam ke, 25.07.2024 (M.B. u C.B. Ha-
6oxxenko, E.H. Tepckos, K.I. Kaumosuu); 14, 29, 3amOBEAHUK «Dp3u»,
1O ckaonsr xp. Lopeit-Aoam, 42°49'55"N / 45°03'43"E, 2200 M, 12.06.2023
(O.C. T'ycbkoBa, M.B. u C.B. Ha6oxxenko); 19, 3armoBeAHUK «Dp3u», mepe-
Baa Lleit-Aoam, 42°49'30.61"N / 44°49'32.90"E, 2045-2128 m, 20.07.2023
(M.B. Ha6oxenko); 19, Axeitpaxckuit p-H, Taprumckass KOTAOBMHA, 3a-
MOBEAHMK «Dp3u», Bbime xpama Txaba-Epapi, 42°48'54"N / 44°57'14"E,
1250 M, ¢ppuraHoupHas cremns ¢ acrparaaamy, 14.05.2024 (M.B. HabosxeH-
ko, I0.I. Apsanos); 14, 19, Axertpaxckuit p-H, xp. Llopeit-Aoam, Bbiure
6auren Lopu, 42°48'30"N / 45°05'42"E, cybaabmuka, 1800 m, 20—22.07.2024
(M.B. u C.B. Ha6osxenxko, E.H. Tepckos, K.I. Kanmosuu); 1, Axeitpax-
CKUIT p-H, HIDKe niepeBaAa Lleit-Aoam, Bo3Ae MaMsTHUKA [OrPAHNYHUKAM,
42°49'29"N / 44°49'31"E, 2030 M, 23.07.2024 (M.B. u C.B. Ha6osxenko); 2%,
A>Keitpaxckuii p-H, AKeilpaxcKas KOTAOBUMHA, OKp. ¢. DypToyr, 42°50'44"N /
44°39'05"E, 970 M, TparakaHTHMKM (KaparaHa u actparaasi), 24.07.2024
(M.B. u C.B. Ha6osxenxo, E.H. Tepckos, K.I. Kaumosuy).

Tpu6a Hypophlaeini
Corticeus unicolor Piller et Mitterpacher, 1783

Marepuaa. 2 sk3., CyH>XeHCKUIT P-H, CIIOPTUBHO-03A0POBUTEAbHAS
6asa «Myxuun», 43°03'21.06"N / 44°59'07.15"E, 630 M, oA KOpOI1 KA€Ha,
10-11.06.2023 (M.B. u C.B. Ha6osxeHKo).

CpaBHeHue ¢ayH YEepHOTEAOK CeMU-
apupAHbIX KoTAOBUH CeBepHoro KaBka3sa

QayHa YepPHOTEAOK KAaBKA3CKMX CEMUAPMAHBIX KOT-
AOBUH oOcyxaaArach paHee [AGaypaxmaHoB, HaboskeHKo,
2009]. C Tex mop HAaKOIMACS] AOIIOAHUTEABHBIIT MAaTEPUAA,
[TO3BOASIIOLINIT [IEPEOCMBICAUTD HEKOTOpPble 3aKOHOMeEp-
HOCTY PAaCIIPEAEAEHVSI TEHEOPUOHNA B TOPHBIX KcepoduT-
HbIX AaHAIadgTax CeBepHoro KaBkasa.

CocraB (ayHbl 4YEPHOTEAOK B ABYX CEMUAPUAHDIX
TOPHBIX KOTAOBMHAX VIHrymeTunm ropaspo OepHee, yeM
B TakoBbix CeBepnoit Ocerun u Buyrpuroproro Aare-
craHa. AbaypaxmaHOB ¢ coaBropamu [2005] mpuBoAUA
48 BuAOB M3 31 popa AASL MHTYIICKMX AJKeNpaxcKom u
Taprumckoil KOTAOBUH, OAHAKO 9TU AaHHble B OOAbILEN
Mepe KOMIVASITUBHbIE U He OTPAKAIOT PEAABHOTO BMAO-
Boro coctaBa Tenebrionidae. HekoTopble ykasauus u Bo-
BCce MaAoBeposiTHbI. Hanpumep, ncammoduast Anatolica
angustata (Steven, 1828), Pachyscelis musiva (Ménétriés,
1832) u Crypticus zuberi Marseul, 1870 He 3aXOAST B TOpbI,
a BCTPEYAIOTCS B IIOAYIYCTBIHAX 1 HA [IECUYAHBIX Iobepe-
xbax Kacnmiickoit Husmennoctu; Bup Nalassus lineatus
(Allard, 1877) (ykasaHn xak Cylindronotus vexator (Reitter,
1887)) obutaeT TOABKO B IMPKAaHCKUX CYOTPOIMYECKUX
aecax IOxHoro IMpukacnus, a Cylindrinotus acutangulus
(Seidlitz, 1895) (yxasaH kak Cylindronotus bellator (Reitter,
1902)) usBecTeH 3a BCIO UCTOPUIO COOPOB [0 HECKOABKUM

aKk3eMIiasipam u3 bopskomu (Ipysusi). Kpome Toro, nepsbiit
ABTOP MMeA BO3MOXXHOCTb M3Y4YMTb YEPHOTEAOK Ha BaT-
Hpix marpacax ®.T. TouneBoii, Mo MaTepuaraM KOTOPOI
6blaa HamucaHa MoHorpadust AGAypaxMaHoOBa C COABTO-
pamu [2005], 1 Ha HMX OBIAO MIPEACTABAEHO BCEro 5 Mac-
COBBIX BMAOB, BCTpevawoumxcs 1o Bcemy Kaskasy. Takum
00pasoM, B AaAbHEJIIIEM Mbl UTHOPUPYEM YKa3aHHBIE CO-
MHUTEABHbBIE CIIMCKY, & OYAeM MOAAraTbCsl TOABKO Ha CBOU
c6opel. OTMeTHM TaKkKe, uTo [.M. AOAYpaxMaHOB IPU3HAA
COMHUTEABHOCTb MHOTHMX YKa3aHUI YEPHOTEAOK AAS VIH-
TYLIETUM B TOCAeAyiolieit MoHorpaduu [A6AypaxmMaHoB,
Hab6oxenko, 2011].

Taprumckass 1 A)Keiipaxckasi KOTAOBMHBI Xapak-
TEPU3YETCsI OTCYTCTBMEM Y3KOAOKAABHBIX OSHAEMMKOB,
XOTsI HEKOTOpble sHAeMUuHble AAsT KaBkasa BUABL B HIUX
Bcrpevaorcsi. Pop Nalassus Mulsant, 1854 — oana us
IPYII, OTAUYAIOLIMXCS BBICOKMM SHAEMM3MOM B TOPHBIX
KOTAOBMHAX, U II09TOMY YAOOEH AASl CPaBHUTEABHOTIO
aHaausa. Hanboaee BbICOKOe pasHOOOpasue HAOAIOAAET-
csa B CapoHo-YHaabckoi KotaoBuHe CesepHoit Ocerun,
TA€ 3aperMCTPUPOBAHO 5 BUAOB, IIpMUEM BCe OHU MMEKOT
PasAMYHBIN CIEKTP MUTAHMSA M MOTYT OOMTAaThb CHUMIIA-
tpuuHo [Nabozhenko et al., 2022a]. Oapun Bup, N. alanicus
(Nabozhenko, 2001), — sHpaemuk CesepHoit Oceruny,
N. dissonus supemuuen aast LlentpaapHoro Kaskasza u
npuAerasoueil Teppuropun IlpeakaBkasbsi, a N. diteras —
KaBKa3CKMI SHAEMMK C OOIIMPHBIM apeasoM. OcTaabHbIE
ABa Buaa, N. brevicollis (Krynicki, 1832) u N. faldemanni,
IIMPOKO pacrnpocTpaHeHbl Ha tore Poccuy, mpuyem mo-
caepHMIT 0bAapaeT GoapuM apearoM ot Kppima u Llen-
TpaabHOI1 Typuum po IOro-3amapnoro TypkmeHucTana u
CeBepo-Bocrouynoro Mpana. Ha kcepoduTHBIX CKAOHaX
pekn bakcan (KabapauHo-Baakapusi) IIpeACTaBUTEAU
poaa Nalassus He OTMedeHBI, TOTAQ KaK 3allapHee, B Yu-
KyAaHckoi kotaoBuHe (KapauaeBo-Uepkecus), 3aperu-
cTpupoBaH TOAbKO N. faldermanni. B xcepopuTHBIX AQHA-
madTax BHyTpuropHoro AarecraHa BCTPEYAIOTCS TOABKO
2 Bupa — N. faldermanni v y3KOAOKaABHBIII SHAEMUK Ae-
BAIlIMHCKOJ KOTAOBMHBI, OOMTAaTE€Ab TparakaHTHUKOBBIX
creneit N. magomedrasuli Nabozhenko et Gadaborsheva,
2023. B ceMmnapuAHBIX KOTAOBMHAX VIHTyIIeTUM OTMEYeHO
3 BMAQ, OAMH 13 KOTOPBIX, LIeHTPaAbHOKaBKa3CKUIl SHAE-
Muk N. dissonus, UMeeT CaMyi0 BOCTOYHYIO TOIYASILIAIO B
Taprumckoi KOTAOBMHE.

Eme opHa rpymma, OTAMYAIOLIASCA CPaBHUTEABHO
BBICOKMM JHAEMM3MOM B 3aCYIIAMBBIX TOPHBIX KOTAOBU-
HaxX, — 9T0 poa Blaps Fabricius, 1775. B cTenHbIx paBHUH-
HbIX AaHAladTax BUAbL B. lethifera w B. halophila yacto
00UTAIT CUMIIATPUYHO, OAHAKO B KCEPODUTHBIX KOTAOBM-
Hax u poanHax CesepHoit Ocetuu, KabapanHo-Baakapun
u KapauaeBo-Yepkecuu B. lethifera 3amensiercs: 6AU3KUM
BUAOM B. caucasica Nabozhenko et Chigray, 2021, B ce-
MUapUAHBIX KOTAOBMHAX AarecTaHa u KcepodUTHBIX 6110-
Tonax B YeuHe — kcepoduAbHbIM B. subalpina Ménétriés,
1832, a B Aarecrane uspeaka AOOABASIETCSI AyTOBOII BUA
B. verrucosa Adams, 1817 [Nabozhenko et al., 2022b].
B Taprumckoit KOTA0BMHe VIHIymeTun oTMe4eHO CHMIIa-
TPUYHOE OOMTAaHME TOABKO ABYX IIEPBBIX BMAOB, UYTO Xa-
PaKTepPHO AASL PAaBHMHHBIX CTEITHBIX AQHAIIADTOB.

B AarectaHe K 3HA€MMKaM FOPHBIX KOTAOBMH U3 yKa-
3aHHBIX ABYX POAOB A0OABASIIOTCSI HECKOABKO SHAEMUYHBIX
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u cybsHpaemmunbix Calyptopsis Solier, 1835, Dailognatha
Steven, 1828, Leptodes Dejean, 1834, Dila Fischer von
Waldheim, 1844, Hedyphanes Fischer von Waldheim, 1820
U IIMPOKO PACIPOCTPAHEHHbIE 3aKaBKa3CKIe M PAHO-aHa-
ToAMITCKIEe BUABL Dendarus crenulatus (Ménétriés, 1832) u
Dissonomus picipes (Faldermann, 1837), 4To cyijecTBEHHO
OTAMYAET TEHEOPMOHUAODAYHY AAreCTAaHCKUX CEMUAPMA-
HBIX TOPHBIX KOTAOBUH OT TaKOBOJ1 B APYTMX CEBEPOKABKA3-
ckux pervoHax. OOMAME CTEHbIX TEHEOPUOHUA SIBASIETCS
XapaKTepHOI YepTOl KCepOUTHBIX TOPHBIX AAHALIA(TOB
CesepHoro KaBkasa. [ToMuMO yKa3aHHBIX BBILIE B CIIMCKE
IIPOKO PACIIPOCTPAHEHHBIX CTEITHBIX Y€PHOTEAOK TAYOOKO
B rOPBI 110 yIjeAbio peku Bakca BiiaoTb A0 Bepxuero Bax-
cana (KaGapauno-baakapust) npouukawt Tentyria nomas
(Pallas, 1781) u Platyscelis hypolitha (Pallas, 1781), a B Yu-
LIYKYABCKOJ KOTAOBMHe AarectaHa ormeuens! Platyscelis
hypolitha v Prosodes obtusa (Fabricius, 1798).

Takum 006pasoM, ceMuapupHblE KOTAOBMHBI VIHTY-
IIeTUM XapaKTepU3YITCs Hanboaee 0OeAHEHHBIM COCTa-
BoM Tenebrionidae (Bcero 11 BUAOB) ¢ AOMMHMpPOBaHUEM
HECKOABKUX CTEIMHbIX TIPEACTABUTEAEN. AaXke HAXOA-
Ka HOMMHATUMBHOIO, a He KaBKa3CKOIO IMOABUAA Isomiira
muring, obUTaTeAs] PaBHMHHBIX KYCTAPHMKOBBIX CTeIelt,
MOATBEPXXAAET OPAMHAPHOCTb KCePOMUABHON (ayHbl MH-
IYLICKUX KCePODUTHBIX KOTAOBUH. O6UTaHUE LIEHTPaAb-
HOKaBKa3CKMX dHAeMUKoB Nalassus dissonus B Taprum-
CKOI 1 AKerpaxckont KoTaoBuHax u Omophlus subalpinus
[Nabozhenko, Gadaborsheva, 2022a] B Taprumckoit KOT-
AOBUHE COAMKAET KCePODUABHYI0 TeHeOpMOHMAOGDayHY
ropHot Vurymernu ¢ TakoBon Ha LlenTpaaprHom Kaskase.

baaropapaocTu

ABTOpBI NpU3HATEABHBI KOAAETAM 1 APY3bSIM U3 pas-
AVUHBIX HAy4HBIX yupeXXApeHuin PocroBa-Ha-AoOHY, yua-
CTBOBABIIVM B 9KCIIeAMLMAX Mo VIHrymeTun m momoras-
M B cbope matepuaaa: C.B. Haboxenko, FO.I. ApsaHosy,
O.C. T'ycpkosoit, I.E. T'ycbkoBy, E.H. TepckoBy u K.I. Kau-
MoBuYy. ABTOpBI Takke 6Aaropapusl VIA. Yurpawo (ZIN)
3a NepeAaHHbI Ha U3y4eHJe TUIIOBOI MaTepMaA IO IbIAb-
LleeAaM Y LieHHble 3aMeyYaHus U ucnpabAaeHus. CepaedHas
6aaropapHocTh Bbipaxkaercs: B. Hosaky (Vladimir Novék,
ITpara, Yexnis1), KOTOPBbIiT TPEAOCTABMA U300Pa>KEHNS FeHM-
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New and little known taxa of the genera
Ancylecha Serville, 1838 and Leptoderes Serville, 1838
(Orthoptera: Tettigoniidae: Phaneropterinae)
from the Indo-Malayan Region

© A.V. Gorochov

Zoological Institute of the Russian Academy of Sciences, Universitetskaya Embankment, 1, St Petersburg 199034 Russia. E-mail: orthopt@zin.ru

Abstract. A new material on the Indo-Malayan genera Ancylecha Serville, 1838 and Leptoderes Serville, 1838 from the tribe
Holochlorini is reviewed. The following new species and subspecies are described: Ancylecha exotica sp. n. and A. fenestrata
longicarinata subsp. n. from northern part of Borneo, Leptoderes shuzhenae laosi subsp. n. from northern half of Laos,
L. vietnami sp. n. from southern half of Vietnam. Also Ancylecha fenestrata fenestrata (Fabricius, 1793) and Leptoderes
ornatipennis Serville, 1838 are briefly redescribed, but determination of the nominotypical subspecies of A. fenestrata is
somewhat problematic and requests additional data.

Key words: Orthoptera, Tettigoniidae, Phaneropterinae, Ancylecha, Leptoderes, new taxa, Indo-Malayan Region.

HoBble 1 MaAou3BecTHbIe TaKCOHBI poAOB Ancylecha Serville, 1838 u Leptoderes Serville, 1838
(Orthoptera: Tettigoniidae: Phaneropterinae) us VInpo0-Maaarickoit o6AacTu

© A.B. I'opoxos

300A0rMuecKmit MHCTUTYT POCCHIICKOIT aKapeMyyt HayK, YHuBepcuTeTckas HabepexHas, 1, Cankr-TTetepbypr 199034 Poccust. E-mail: orthopt@zin.ru

Pesrome. PaccMOTPEH HOBBIII MaTePUaA 110 MHAO-MaAalicKuM poaam Ancylecha Serville, 1838 u Leptoderes Serville, 1838 us Tpu-
6s1 Holochlorini. Omucanbl cAepyioLiyie HOBble BUABI U TIOABUABL: Ancylecha exotica sp. n. u A. fenestrata longicarinata subsp. n.
n3 ceBepHoit yactu BopHeo, Leptoderes shuzhenae laosi subsp. n. us ceBepHoit yactu Aaoca, L. vietnami Sp. n. 13 KXXHOM
vacty BeerHama. Kparko nepeonucanst Ancylecha fenestrata fenestrata (Fabricius, 1793) u Leptoderes ornatipennis Serville,
1838, HO onpeaeAeHre HOMUHATUBHOIO OABUAR A. fenestrata mpobAeMaTIdHO 1 TpeOyeT AOTIOAHUTEABHBIX AQHHBIX.

Karueswie crosa: Orthoptera, Tettigoniidae, Phaneropterinae, Ancylecha, Leptoderes, HoBble TakcoHbl, VIHpA0-Maaaiickas

Caucasian Entomological Bulletin 2024
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Introduction

The genera Ancylecha Serville, 1838 and Leptoderes
Serville, 1838 are very famous since 19" century, because
they contain large and nice exotic insects with a bizarre
appearance. Moreover, previous authors have considered
these genera to contain very few species for a long time:
Ancylecha included one species up to now, but very
recently one enigmatic species, decribed after a nymph
from Myanmar (Sanabria fuscescens Walker, 1869),
was questionably included in this genus [Cigliano et
al., 2024]; Leptoderes contained one species from the
Malay Archipelago and two species from Sri Lanka until
descriptions of two Chinese species of the latter genus in
2018 [Wu, Liu, 2018]. The latter finds and the descriptions
of new species and subspecies of the both genera given
here suggest that even such long-known and famous genera
require additional study of old and new materials from
different localities.

At present, Ancylecha is included in the tribe
Holochlorini without attribution to any subtribe, and
Leptoderes is placed in the generic group Leptoderae
Brunner von Wattenwyl, 1878 without inclusion in any
tribe or subtribe [Cigliano et al., 2024]. Here I tentatively
assigned the both genera in Holochlorini, but their

Research Article / Hayunas craTbs
DO https://doi.org/10.5281/zenodo.14566149

subtribal position is unclear and requires additional study
of the suprageneric taxonomy of Phaneropterinae.

Material and methods

The study is based on the material (including types
of new taxa) deposited at the Zoological Institute of the
Russian Academy of Sciences (ZIN, Saint Petersburg,
Russia). This material is dry and pinned; it was mainly
collected by the Russian researchers in some countries of
the Indo-Malayan Region.

Tribe Holochlorini Brunner von Wattenwyl, 1878
Genus Ancylecha Serville, 1838
Ancylecha exotica Gorochov, sp. n.

(Figs 1, 5-13, 27-29, 33-35, 39-40, 44—46)

Material. Holotype, d' (ZIN): Malaysia, Borneo Island, Sabah State,
Trus Madi Mt, ~1000 m, primary/secondary forest, at light, 13-25.05.2007
(A.V. Gorochov). Paratypes: 24" (ZIN), same data as for holotype.

Description. Male (holotype). General appearance very
similar to that of A. fenestrata (Fabricius, 1793) but with some
characteristic features (Fig. 1). Colouration following: head
brown with yellowish posterior parts of genae (these yellowish
areas reaching eyes and epicranial dorsum), ocelli and small areas
around them, antennal cavities, bases of scapes, spots on clypeus

ZooBank Article LSID: urn:lsid:zoobank.org:pub:9B6DFD6F-2A6F-407E-8618-928 D7E46FOBF
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Figs 1-4. Ancylecha, general view of body with spread left wings.
1 — A. exotica sp. n., male, holotype; 2—-3 — A. fenestrata longicarinata subsp. n.: 2 — male, holotype, 3 — female, paratype; 4 — A. f. ? fenestrata, female

(Java).

Puc. 1-4. Ancylecha, 061wt BUA TeAa C pacripaBA€HHBIMY AEBBIMYU KPBIAbSIMU.
1 - A. exotica sp. n., camely, roaoturs; 2—3 — A. fenestrata longicarinata subsp. n.: 2 — camerr, roaoTur, 3 — camka, naparuis; 4 — A. f. ? fenestrata, camka (Isa).

and labrum, most part of maxillae and of labium, and with light
brown labrum as well as rest of antennae (but scape, pedicel and
proximal portion of flagellum with brown to almost dark brown
spots, and rest of flagellum with small and sparse brown marks)
and clypeus; pronotum greenish yellow with dark greyish brown
hind lobe of disc and with poorly distinct whitish stripe on disc
between this dark area and rest of pronotum; tegmina green
with characteristic pattern from dark and light incomplete rings,
imitating drops of water, and with numerous small additional
marks in lateral field along anal edge and greyish brown basal area

in dorsal field (stridulatory apparatus of latter field yellowish green
with brown stridulatory teeth on left tegmen and transparent
mirror in right tegmen) (Figs 1, 5-7); hind wings transparent with
yellowish green venation and rather small area in apical part of
each costal lobe (Fig. 1); fore and middle legs greyish brown with
slightly lighter dorsal parts of femora (but distal part of each femur
almost light greyish brown) as well as with greenish coxae and
partly trochanters; hind legs with greenish to almost yellowish
coxae, trochanters and most part of femora, and with greyish
brown tibiae and tarsi as well as distal femoral parts (but inner and
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ventral surfaces of these greyish brown structures very light brown
to yellowish with small dark spots on ventral tibial surfaces, and
widened spines on femur and tibia with following marks: a pair
of subapical femoral spines ventrally and partly dorsally more or
less yellowish with almost blackish lateral edges; tibial widened
spines ventrally blackish with whitish posterior edges but dorsally
light greyish with more or less distinct small brown to light brown
marks in their middle parts) (Fig. 1); pterothoracic and abdominal
tergites greenish, but all sternites, pleurites and abdominal
membranes yellowish to light greenish with short row of rose dots
on each membrane between posterior tergites and sternites; cerci,
epiproct, paraprocts and genital plate yellowish green with dark
brown apices of cercal processes (Figs 27, 33, 39, 44). Structure of
body distinguished from A. fenestrata by a few characters only:
transparent mirror in stridulatory apparatus of right tegmen
distinctly longer; mirror of this apparatus in left tegmen also longer
but almost completely obliterated (practically not transparent);
thickened veinlet very near stridulatory vein in left tegmen shorter
(its medial part significantly not reaching anal tegminal edge)
and clearly not contacting with latter vein, but in A. fenestrata,
this veinlet insignificantly not reaching anal tegminal edge and
practically contacting with stridulatory vein (compare Figs 5, 6
and 14, 15, 17, 18, 21, 22); such veinlet in right tegmen distinct,
and cell between this veinlet and stridulatory vein moderately
narrow (moderately short), but in A. fenestrata, this veinlet less
distinct and located very near stridulatory vein (i.e. cell between
them very narrow) (compare Figs 5, 6 and 14, 15, 17, 18, 21, 22);
stridulatory vein of left tegmen slightly S-shaped in ventral view,
but in A. femestrata, this vein almost straight (barely arcuate)
(compare Figs 7 and 16, 19, 20); each cercus with distal spine-like
processes approximately twice as short as rest portion of cercus in
its medial part (in A. fenestrata, these processes 1-1.5 or even less
times as short as rest cercal portion; compare Figs 27, 33 and 30-32,
36-38), and with heavily sclerotized apical parts of these processes
short (each of these processes with two dark and very small apical
denticles only, but in A. fenestrata, ventral one of these processes
with heavily sclerotized apical part much longer and keel-like as well
as having more numerous denticles; compare Figs 33, 39 and 36-38,
41-43); genital plate with slightly shorter posterior lobes, widely
rounded distal parts of these lobes and low lamellar keels along
medial edges of these lobes (in A. fenestrata, these lobes apically
narrower or obliquely truncate, and with more or less distinct
longitudinal inflations along medial edges instead lamellar keels)
(compare Figs 44 and 47-49, 52, 55).

Variability. Paratypes with light clypeus and labrum, almost
light brown some spines on fore and middle femora and on middle
tibiae, and very insignificantly variable structure of tegminal
stridulatory apparatus as well as shape of cerci and of genital plate
(Figs 8-13, 28, 29, 34, 35, 40, 45, 46).

Length (in mm). Body 29-35; body with wings 73-75;
pronotum 9.2-9.5; tegmina 62—65; hind femora 32—-34.

Female unknown.

Comparison. The differences between the new
species and A. fenestrata in some characters of the tegminal
stridulatory apparatus and of the male abdominal apex
are given in the description above. But differences of the
new species from the enigmatic S. fuscescens Walker, 1869
(described after a nymph from Myanmar) are unclear.

Etymology. This name is the Latin word “exotica”
(exotic) due to the bizarre appearance of the new species
(as well as of other representatives of the same tropical
genus).

Ancylecha fenestrata longicarinata Gorochov, subsp. n.
(Figs 2, 3, 20-22, 26, 32, 38, 43, 49, 50, 52, 53, 55)

Material. Holotype, &' (ZIN): Borneo Island, Brunei, “Brunei, Nord
Borneo (Rolle 1900)” Paratype: 19 (ZIN), Borneo Island, “Nord-Borneo
Waterstradt”.

Description. Male (holotype). Colouration as well as
structure of body very similar to those of both nominotypical
subspecies of this species and A. exotica sp. n. but with following
characteristic features: tegmina with drop-like spots slightly larger
than in latter species (Fig. 2); tegminal stridulatory apparatus as
in the nominotypical subspecies, i.e. it distinguished from that of
A. exotica sp. n. by clearly shorter mirror in both tegmina, partly
membranous (not completely obliterated) mirror in left tegmen,
distinctly narrower cell between stridulatory vein and thickened
veinlet very near this vein in right tegmen, presence of contact
between these vein and veinlet in left tegmen, this thickened
veinlet longer, as well as barely arcuate (almost straight) but not
S-shaped stridulatory vein in same tegmen (Figs 20-22); legs
light brown with greyish brown ventral part of fore femur, inner
part of tympanal area on fore tibia, marks on distal part of this
tibia, and practically all tarsi (but ventral parts of widened spines
on hind tibia coloured as in A. exotica sp. n.); distal processes of
cerci much longer than in A. exotica sp. n. and moderately longer
than in the nominotypical subspecies (these processes longer
than length of rest cercal portion in its medial part; compare
Figs 32, 38 and 27-31, 33-37), and each ventral cercal process
somewhat thickened and having long as well as rather high and
heavily sclerotized (dark) distal keel (this keel almost twice
longer than rest portion of this process, i.e. clearly longer than in
nominotypical subspecies, and with more numerous and distinct
denticles on dorsal edge; compare Figs 38, 43 and 36, 37, 41, 42);
genital plate with more or less oblique (but not widely rounded and
not strongly narrowed) apical parts of posterior lobes, and each
medial part of these lobes near posteromedian notch with slight
(almost indistinct) longitudinal inflation but without any lamellar
keel (Figs 49, 52, 55).

Female. General appearance as in the holotype of this
subspecies, but tegmina somewhat wider (Fig. 3), dorsal field of left
tegmen with densely reticular venation and a few slightly thickened
longitudinal veins as in majority of Tettiginiidae females, this field
in right tegmen with characteristic stridulatory apparatus having
very different structure than in male (including presence of very
small stridulatory teeth on specialized crossveins) (Fig. 26), cerci
fusiform but short and rather thick (Fig. 53), genital plate almost
triangular and somewhat laterally compressed (deformed?) as
well as with truncately convex apex (Fig. 50), gonangulum near
ovipositor base with thin and rather long (almost spine-like)
process posteriorly (Figs 50, 53).

Length (in mm). Body: 30 in male, 33 in female; body with
wings: 77 in male, 79 in female; pronotum: 9.4 in male, 9.8 in
female; tegmina: 66 in male, 67 in female; hind femora: 35 in male,
37 in female; ovipositor 11.

Comparison. The new subspecies is probably
distinguished from A. f fenestrata by the structure of
cerci and of genital plate in male: the cercus of the latter
subspecies differs in clearly longer distal processes and
slightly shorter rest of cercus (in the new subspecies,
these processes longer than rest portion of cercus in its
medial part, but these processes are clearly shorter in the
nominotypical subspecies; compare Figs 32, 38 and 30,
31, 36, 37); the ventral (lateral) cercal process is somewhat
more thickened, and its distal keel is distinctly longer
and with more numerous and distinct dorsal denticles
(this keel is almost twice longer than the rest portion of
this process, but in A. f fenestrata, it is almost as long
as this portion; compare Figs 38, 43 and 36, 37, 41, 42);
the distal lobes of the genital plate are with oblique but
not strongly narrowed apical parts, and the medial part
of each lobe near the posteromedian notch is slightly
(almost indistinctly) inflated (but in the nominotypical
subspecies, this part is with a distinct longitudinal
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inflation) (compare Figs 47, 48 and 49, 52, 55). Female
of the new subspecies differs from that of the possible
nominotypical subspecies in a narrower distal part of the
densely reticular area located between the lateral edge of
the dorsal tegminal field and the more or less transparent
median area in the widened part of this field (compare
Figs 25 and 26), truncately convex (not almost concave)

Figs 5-26. Ancylecha and Leptoderes, tegminal structures.

apex of the genital plate (compare Figs 50 and 51) and
a spine-like (longer and thinner) posterior process of
the gonangulum near the ovipositor base (compare
Figs 51, 54 and 50, 53).

Etymology. This species name consists of the Latin
prefix “longi-” and word “carinata” (with long keel) due to a
long keel on the male ventral cercal process.

5-13 — A. exotica sp. n., male: 5-7 — holotype, 8—13 — paratypes; 14-19, 25 — A. fenestrata ? fenestrata: 14—16 — male (Sumatra), 17-19 — male (Perak),
25 — female (Java); 20-22, 26 — A. f. longicarinata subsp. n.: 20-22 — male, holotype, 26 — female, paratype; 23—-24 — L. vietnami sp. n., male, holotype.
5-6, 8-9, 11-12, 14-15, 17-18, 21-24 — stridulatory apparatus from above; 7, 10, 13, 16, 19-20 — stridulatory vein of left tegmen from below; 25-26 —

widened part of dorsal field of right tegmen from above.
Puc. 5-26. Ancylecha n Leptoderes, CTpyKTYpbI HAAKDBIAMIL.

5-13 — A. exotica sp. n., camel: 5—-7 — roaoturn, 8—13 — mapaTunsy; 14-19, 25 — A. fenestram ?fenestmta: 14-16 — camer (Cymana), 17-19 - camery
(Mepax), 25 — camka (Ba); 20-22, 26 — A. f. longicarinata subsp. n.: 2022 — cameL, roaoTur, 26 — camka, naparurn; 23-24 — L. vietnami sp. n., camel,
roaoTu. 5-6, 8-9, 11-12, 14-15, 17-18, 21-24 — cTpUAYAALMOHHBIN anmapar ceepxy; 7, 10, 13, 16, 19-20 — cTpUAYAALIMOHHAS KMAKA A€BOTO HAAKDPBIAbS
CHM3Y; 25—26 — paclIMpeHHas 4acTh CIIMHHOTO MOAS IIPABOT0 HAAKPBIABS CBEPXY.
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Figs 27-43. Ancylecha, abdominal structures of male.

27-29, 33-35, 39-40 - A. exotica sp. n.: 27, 33, 39 — holotype, 28-29, 34-35, 40 — paratypes; 30-31, 36-37, 41-42 — A. fenestrata ? fenestrata:
30, 36, 41 — from Sumatra, 31, 37, 42 — from Perak; 32, 38, 43 — A. f. longicarinata subsp. n., holotype. 27-32 — abdominal apex from above; 33-43 — left

cercus: 33-38 — from above, 39-43 — from side/behind.
Puc. 27-43. Ancylecha, cTpyKTypbl GpIoIIKa caMLa.

27-29, 33-35, 39-40 — A. exotica sp. n.: 27, 33, 39 — roaorur, 28-29, 34-35, 40 — maparuns; 30-31, 36-37, 41-42 — A. fenestrata ? fenestrata:
30, 36, 41 — ¢ Cymarps, 31, 37, 42 — us Ilepaxa; 32, 38, 43 — A. f longicarinata subsp. n., roaorur. 27-32 — BepiuyHa 6proLIKa cBepxy; 33—43 — AeBbIIT LiepK:

33-38 — cBepxy, 39-43 — c60oKy/c3aam.

Ancylecha fenestrata ? fenestrata (Fabricius, 1793)
(Figs 4, 14-19, 25, 30, 31, 36, 37, 41, 42, 47, 48, 51, 54)

Material. Indonesia. 19 (ZIN), Java Island, “Buitenzorg [Bogor]
Java occident. Pedaschenko 1901”; 13 (ZIN), Sumatra Island, Aceh Prov.
not far from North Sumatra Prov, environs of Ketambe vill. on
Alas River near Gunung Leuser National Park, 3°41-42'N / 97°39'E,

300-500 m, 15-24.04.2018 (A.V. Gorochov, M.V. Berezin, 1.B. Kamskov,
E.IO. Tkatcheva).

Malaysia. 1& (ZIN), Malay Peninsula, Perak State, “Kwala Kangsar,
Perak’; “Rolle 1904, “Ancylecha fenestrata Fab. N. Adelung det’.

Notes. This taxon was described from Java as a species
by Fabricius [1793: “Locusta fenestrata”] and by Serville
[1839: “Ancylecha lunuligera”]. Later these species names
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were synonymized to each other by Brunner von Wattenwyl
[1878], and numerous specimens from different regions of
Southeast Asia were attributed to this species [Cigliano et
al., 2024]. For a long time this species was considered as
a single species in this genus. But after the discovery of a
new species, the belonging of these specimens (except for
Javanese ones) to this species needs to be verified. However,
theboth original descriptions of A. fenestrata are insufficient
for species determination, and the both type series are not
restudied on the base of recent taxonomic views. Thus, the
Javanese female studied by me is in accordance to these
descriptions and to the both type localities, and it may be
the basis for understanding this species and subspecies.
This female is distinguished from the female paratype of
A. f. longicarinata subsp. n. by smaller drop-like spots on
the tegmina (compare Figs 3 and 4) as well as by some other
characters given above (in the description and comparison
for the latter subspecies) (compare Figs 25, 51, 54 and 26,
50, 53). The above males from Sumatra and Perak are
attributed here to this subspecies more tentatively. They
have very similar appearance (including colouration) to this
female, but their drop-like spots on the tegmina somewhat
larger than in it (almost intermediate between those of
A. f. longicarinata subsp. n. and A. exotica sp. n. in size).
Thus, these males may also belong to a new subspecies of
A. fenestrata, but for such decision, we must have more
representative material. Differences of these males from
those of A. f. longicarinata subsp. n. and A. exotica sp. n.
are also given in their descriptions and comparisons.

Genus Leptoderes Serville, 1838
Leptoderes shuzhenae laosi Gorochov, subsp. n.
(Figs 56, 57, 64, 68,72, 75)

Material. Holotype, & (ZIN): Laos, Vientiane Prov., ~70 km NNW
of Vientiane City, Nam Lik Eco vill. on Nam Lik River, 18.61469°N /
102.40847°E, ~200 m, primary/secondary forest, at light, 10-30.06.2017
(A.V. Gorochov, M.M. Omelko).

Description. Male (holotype). General appearance similar
to that of L. sh. shuzhenae Wu et Liu, 2018 (China: Tibet) as
well as of L. ornatipennis Serville, 1838 (Malay Archipelago) and
of L. dianensis Wu et Liu, 2018 (China: Yunnan) but with some
characteristic features. Body colouration yellowish with greenish
tinge and distinct pattern: head light brown to very light brown,
except for yellowish median band on epicranial dorsum from
rostral apex to occiput and transparent lateral ocelli; pronotum
with a pair of slight light greyish brown stripes along dorsal edges
of lateral lobes (Fig. 64); tegmina with several distinct brown to
dark brown marks on both lateral fields and dark brown spots on
anal parts of stridulatory vein and of nearest thickened veinlet in
left dorsal field (Fig. 56); hind wings transparent with yellowish
tinge, yellowish to very light brown most part of venation, as well
as yellow and greyish brown spots on distal parts (each greyish
brown spot with rather thin darkened stripe along most part of
hind wing anal edge) (Fig. 57); legs very light brown with brown
marks on tympanic membranes and near them as well as spines on
femora and on hind tibia (but middle part of fore tibia, proximal
part of middle leg, and proximal half of hind leg from base to distal
portion of femur yellowish); other body parts yellowish but having
almost rose sternites, abdominal membranes and epiproct as well
as light brown apical parts of cerci (Figs 72, 75). Structure of body
with following features: upper rostral tubercle narrowly rounded at
apex and with thin and not deep median groove dorsally; pronotum
rather long and moderately low (Fig. 64); shape of tegmina
practically as in nominotypical subspecies (Fig. 56); tegminal
stridulatory apparatus very similar to that from Fig. 23, 24, but its

stridulatory teeth (Fig. 68) almost as in L. sh. shuzhenae (in the
new subspecies, number of latter teeth ~83, length of row from
such teeth ~3.3 mm, and most part of these teeth darkened;
in L. sh. shuzhenae, this number 79-82, this length ~3.1 mm,
and costal half of row from these teeth light); abdominal apex as
in nominotypical subspecies (including cercal length) and with
genital plate gradually narrowing to apical part having small styli
and distinct angular notch between them (Figs 72, 75).

Length (in mm). Body 34; body with wings 65; pronotum 11.5;
tegmina 49; hind femora 24.

Female unknown.

Comparison. The new subspecies is distinguished
from the nominotypical one mainly by clearly less low
lateral lobes of the pronotum (ratio of length and height of
each such lobe (measured as in Fig. 63) is ~1.7, but this ratio
in L. sh. shuzhenae is ~1.9; compare Figs 63 and 64), as well
as by a less wide darkened stripe along the anal edge of the
hind wing, smaller apical and anal darkened spots on the
male tegminal lateral field, and the above-mentioned small
differences in colouration of the male tegminal stridulatory
teeth.

Etymology. This subspecies is named after Laos, the
country where it was collected.

Leptoderes vietnami Gorochov, sp. n.
(Figs 58, 59, 66, 71, 73, 76)

Material. Holotype, &' (ZIN): Vietnam, Kon Tum Prov., Kon Plong
Distr., environs of Manh Canbh vill., 1200 m, forest, 03-04.2005 (N.L. Orlov,
S.A. Ryabov).

Description. Male (holotype). Colouration and structure
of body similar to those of L. shuzhenae laosi subsp. n. but with
following characters: darkened stripes on pronotum along dorsal
edges of its lateral lobes with rose tinge; pattern on tegmina and
on hind wings as in Figs 23, 24, 58, 59 and 71, but darkened stripe
along anal edge of each hind wing indistinct (Fig. 59); sternites
of pterothorax and of abdomen yellowish with rose marks on
two last abdominal sternites; epiproct also yellowish with light
brown apical part; cerci very light brown with slightly darker
apical parts (Fig. 73); upper rostral tubercle of head practically as
in L. sh. laosi subsp. n.; shape of lateral lobes of pronotum also
very similar to that of this subspecies and of L. dianensis (ratio
of length to height of these lobes (measured as in Fig. 63) ~1.7;
compare Figs 64, 65 and 66); tegmina clearly wider than in
L. shuzhenae and L. dianensis as well as with somewhat more
obtuse apex, more convex distal half of costal edge, wider distal
part of subcostal area and more strongly curved distal branch of M
(compare Figs 56 and 58); stridulatory apparatus as in Figs 23, 24;
ventral part of stridulatory vein (in left tegmen) similar to that of
L. dianensis (majority of stridulatory teeth almost equal to each
other in width, but in L. shuzhenae and L. ornatipennis these teeth
narrowing to costal edge of tegmen; compare Figs 6870 and 71)
but shorter (~2.6 mm in length) and with ~78 stridulatory teeth
as well as without distinct narrowing near its anal (medial) part
(Fig. 71); abdominal apex distinguished from that of L. shuzhenae
by only slightly shorter cerci (compare Figs 72 and 73) as well as
from this species and L. dianensis by absence of posteromedian
notch in genital plate (in new species and in L. ornatipennis,
this plate practically truncate between styli and with very small
posteromedian tubercle) (Figs 76, 77).

Length (in mm). Body 33; body with wings 63; pronotum 10.8;
tegmina 46; hind femora 21.

Female unknown.

Comparison. The new species is most similar to
L. dianensis and L. ornatipennis. From the first species, it
differs in some features of the shape and structure of the
male tegmina named above (including the ventral part of
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Figs 44-55. Ancylecha, abdominal structures.

44-46 — A. exotica sp. n.: 44 — holotype, 45-46 — paratypes; 47-48, 51, 54 — A. fenestrata ? fenestrata: 47 — from Sumatra, 48 — from Perak, 51, 54 —
from Java; 49-50, 52-53, 55 — A. f. longicarinata subsp. n.: 49, 52, 55 — holotype, 50, 53 — paratype. 44—49, 52, 55 — male genital plate: 44—49 — from below,
52, 55 — from more or less below but without base; 50-51 — female genital plate and ovipositor base from below; 53—-54 — ovipositor from side.

Puc. 44-55. Ancylecha, cTpyKkTypsl bpiomka.

44-46 — A. exotica sp. n.: 44 — roaoTun, 45—-46 — napatunsy; 47-48, 51, 54 — Afenestmta ?fenestmm: 47 — ¢ Cymarpsl, 48 — n3 Ilepaxka, 51, 54 — ¢ SBby;
49-50, 52-53, 55 — A.f longican'nam subsp. n.: 49, 52, 55 — roaoTum, 50, 53 — mapaTum. 44—49, 52, 55 — reHUTaAbHAs NMAACTUHKA caMua: 44—49 — cHuay,
52, 55 — boAee UAU MeHee CHU3Y, HO 6e3 ocHoBaHus; 50—51 — reHUTaAbHAsI TAACTMHKA CAMKU 1 OCHOBaHME SILEKAAAQ CHU3Y; 53—54 — sAilleKAap c601<y‘
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Figs 56—62. Leptoderes, wings.

56-57 — L. shuzhenae laosi subsp. n., holotype; 58—-59 — L. vietnami sp. n., holotype; 60—62 — L. ornatipennis: 60—61 — from Sumatra, 62 — from Java.
56, 58, 60, 62 — left tegmen: 56, 58, 60 — of male, 62 — of female; 57, 59, 61 — left hind wing of male.

Puc. 56—62. Leptoderes, KpbIAbsi.

56-57 — L. shuzhenae laosi subsp. n., roanoturn; 58—59 — L. vietnami sp. n., roaotur; 60—-62 — L. ornatipennis: 60-61 — ¢ Cymarpsl, 62 — ¢ fBbI
56, 58, 60, 62 — AeBoe HapAKpbIAbe: 56, 58, 60 — camiia, 62 — camky; 57, 59, 61 — AeBoe 3apHee KPbIAO CaMlja.

the stridulatory vein which is about 2.6 mm in length, with
approximately 78 stridulatory teeth and dark colouration
of majority of them, and practically without any narrowing
near its anal part; in L. dianensis this vein is almost 3 mm in
length, with 65-72 stridulatory teeth and light colouration
of majority of them, and with a distinct narrowing near its
anal part consisting of a small group of shortened teeth),
as well as in a distinctly darker pattern on these tegmina,
a clearly shorter darkened stripe along the anal edge of
the hind wing (this stripe reaches the middle part of this
edge in L. dianensis and clearly does not reach it in the new
species) and the absence of a posteromedian notch of the
male genital plate. From L. ornatipennis the new species
is distinguished by somewhat larger size, lower (less high)
lateral pronotal lobes (ratio of length to height of these
lobes, measured as in Fig. 63, is about 1.7 in the new species

and 1.4-1.5 in L. ornatipennis; compare Figs 66 and 67),
more convex distal half of the costal edge and wider distal
part of costal area in the male tegmina, as well as by some
characters of the stridulatory vein in the male left tegmen:
this vein in the new species is ventrally with majority of the
stridulatory teeth almost equal to each other in width, but
these teeth in L. ornatipennis are narrowing in the middle
and costal parts of this vein (compare Figs 69, 70 and 71).
From L. shuzhenae, also more or less similar to all these
species, the new one distinctly differs in the shape and
structure of the male tegmina (including the stridulatory
vein of the left tegmen; compare Figs 56, 68 and 58, 71), the
hind wing colouration (compare Figs 57 and 59) and the
absence of a posteromedian notch of the male genital plate.

Etymology. The new species is named after Vietnam,
the country where it was collected.
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Figs 63—71. Leptoderes, males, details of structure.

63 — L. shuzhenae shuzhenae (the arrows show how the length and height are measured); 64, 68 — L. sh. laosi subsp. n., holotype; 65 — L. dianensis;
66,71 — L. vietnami sp. n., holotype; 67, 69, 70 — L. ornatipennis: 67,70 — from Sumatra, 69 — from Borneo. 63—67 — pronotum from side; 68—71 — stridulatory

vein of left tegmen from below. 63, 65 — after Wu, Liu [2018] (modified).
Puc. 63-71. Leptoderes, camujpl, A6TaAM CTPOEHYSL.

63 — L. shuzhenae shuzhenae (CTpeAkamMy II0Ka3aHO, Kak U3MepeHa AAMHA U BBICOTA); 64, 68 — L. sh. laosi subsp. n., roaorurs; 65 — L. dianensis; 66,71 —
L. vietnami sp. n., roaotut; 67, 69, 70 — L. ornatipennis: 67, 70 — ¢ Cymarpsl, 69 — ¢ BopHeo. 63—67 — nepepHecnHKa c60Ky; 68—71 — CTPUAYASILIMOHHAS

JKMAKQ A€BOTO HAAKPBIABS CHU3Y. 63, 65 — o [Wu, Liu, 2018] (¢ usmeHeHusiMm).

Leptoderes ornatipennis Serville, 1838
(Figs 60-62, 67, 69, 70, 74, 77-79)

Material. Indonesia. 14 (ZIN), Sumatra Island, Aceh Prov. not far
from North Sumatra Prov., environs of Ketambe vill. on Alas River near
Gunung Leuser National Park, 3°41-42'N / 97°39'E, 300-500 m, primary
forest, at light, 15-24.04.2018 (A.V. Gorochov, M.V. Berezin, I.B. Kamskov,
E.IO. Tkatcheva); 1< (ZIN), same data, but 29.01-8.02.2023 (A.V. Gorochov,
M.M. Omelko, A.A. Fomichev); 19 (ZIN), Java Island, “Java occident. Mons
Gede 4000, 1896 H. Fruhstorfer”

Malaysia. 19 (ZIN), “Nord-Borneo Waterstradt”; 13, 19 (ZIN),
Borneo Island, Malaysia, Sabah State, Trus Madi Mt, ~1000 m, primary/
secondary forest, at light, 13-24.01.2007 (A.V. Sochivko); 33, 79 (ZIN),
same data, but 13-25.05.2007 (A.V. Gorochov).

Notes. This species has been described four times by
previous authors: as Leptoderes ornatipennis by Serville
[1838] from Java, as Condylodera tricondyloides by
Westwood [1841] after a nymph from Java, as Trochalodera
violascens by Brunner von Wattenwyl [1878] from Java,
and as Euparthenus gratiosa by Saussure [1898] from
Borneo. These species names were synonymized to each
other by Kirby [1906] and Karny [1926]. This species is
probably distributed in Malay Archipelago only [Cigliano
et al., 2024]. It is similar to L. dianensis, L. shuzhenae and
L. vietnami sp. n. in its general appearance, but its body
is usually somewhat smaller, its male colouration is more
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Figs 72—79. Leptoderes, abdominal structures.
72,75 — L. shuzhenae laosi subsp. n., holotype; 73, 76 — L. vietnami sp. n., holotype; 74, 77-79 — L. ornatipennis (Sumatra). 72—74 — male abdominal
apex from above; 7577 — male genital plate from below; 78 — female abdominal apex from side; 79 — female genital plate (slightly laterally compressed) from
below.

Puc. 72-79. Leptoderes, cTpyKTypbl 6promika.

72,75 — L. shuzhenae laosi subsp. n., rororur; 73, 76 — L. vietnami sp. n., roaoturs; 74, 77-79 — L. ornatipennis (Cymarpa). 72—74 — BeplunHa Opiomka
caMmija cBepXy; 75—77 — reHUTaAbHasl TAACTMHKA CaMLia CHU3Y; 78 — BepummHa 6pioluka caMky cGOKy; 79 — reHnTaAbHasi IIAACTUHKA CAMKM (CAErka cxaras ¢

60KOB) CHUBY.

similar to that of the two latter species (but tegminal
spots vary from almost light brown to dark brown)
(Fig. 60), and the hind wing colouration is practically as
in L. vietnami sp. n. (Fig. 61). The above-listed females
of this species have less contrast colouration: greenish
grey to very light brown with brown to light brown spots
varying in size (Fig. 62). The upper rostral tubercle of
L. ornatipennis is usually with the apex slightly or barely
bilobate, but sometimes this apex is narrowly rounded.

The pronotum is rather short (ratio of length to height of
the pronotal lateral lobes is 1.4—1.5) (Fig. 67). The tegmina
are wide (almost as in L. vietnami sp. n.) and with their
venation more or less similar to that of L. vietnami sp. n.
but with less convex costal edge in the distal half, and in
male with narrower distal part of the costal area (Fig. 60);
but the tegmina of female of L. ornatipennis (Fig. 62) differ
from those of male of this species in straight or barely
convex (not concave) anal edge and wider costal area
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(almost as in male of L. vietnami sp. n.). The stridulatory
vein of the male left tegmen has 2.7-2.9 mm in length
and is distinguished from that of L. vietnami sp. n. by
more numerous stridulatory teeth (86-92 instead ~78);
the majority of these teeth (contra L. vietmami sp. n.)
are narrowing in the middle and costal parts of this vein
(Figs 69, 70). The male abdominal apex is also more or less
similar to that of L. vietnami sp. n. (Figs 74, 77); in female,
this apex is with smaller (than in male) and fusiform cerci,
with ovipositor as in Fig. 78, and with small and triangular
genital plate having narrowly rounded or almost truncate
apex (Fig. 79).

Length (in mm). Body: 25-29 in males, 28-34 in
females; body with wings: 50—-54 in males, 58—63 in females;
pronotum: 8.2-9 in males, 9-10 in females; tegmina:
40-43 in males, 44—47 in females; hind femora: 17-18.5 in
males, 19-21 in females; ovipositor 9-9.5.
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K 20-AeTuro «KaBKa3cKoro sHTOMOAOIM4eCKOro OroAAeTeHs ».
TakcoHbl, onmicaHHble B )XypHaaAe B 2015-2024 ropax

«KaBxaackuit sHTOMOAOrMYecKu1 610aaeTeHb» (KDB) Bbimyckaercs 20 aet. JKypHaA IpOIIEA AOATHMIT M CAOYKHBIN
IyTb, U BCE OTU TOABI PEAKOAAETIS )KYPHAAQ, HAIIY aBTOPBI, yBa)XKaeMble PELieH3€HThbI I YUTATEAU CIIOCOOCTBOBAAY I1O-
BBIIIEHNIO HAyYHOTO YPOBH M KaueCcTBa CTaTell, 32 YTO MBI BbIpa’kaeM BCeM KOAAETaM rAy6oyailllyio Ip13HAaTEABHOCTb.
JKypHaa mybAMKyeT CTaTby IO Pa3HbIM aCIeKTaM SHTOMOAOIMY, HO OAHMM M3 IPMOPUTETHBIX HAIIPABAEHMI OCTAETCS
6mopasHoobOpasie 1 cucTeMaTKa HaceKoMbIX. 3a 20 aeT B K9Be omucaHbl COTHI HOBBIX TAKCOHOB HACEKOMBbIX U MAyKO-
o6pasHbIx. Takum 06pa3oM, Halll )XYPHAA SIBASIETCS OAHOM 113 BXKHEIINX MAOLIAAOK AAS ITyOAMKALIMIA, CIOCOOCTBYIOLINX
[IO3HAHUIO U OMMCAHUIO CTPEMUTEABHO YMEHBIIAIOIIErocsi pasHoobpasus 3eman. HayuHble peAQKTOPBI, PEACOBET U pe-
LleH3eHTBI pabOTAIOT 0ECITAATHO AASI aBTOPOB 1 uMTaTeAeil, a FO>KHbIT HayyHBI LieHTp Poccuiickoil akapeMuy HayK B3siA
Ha ce0s1 huHAHCOBOE OpeMs, YTOObI )XYPHAA OBIA OTKPBITHIM U OECIIAQTHBIM AASI BCEX, CIIOCOOCTBYS IPOrpeccy HayKu, a
He KOMMePYeCKMM MHTepecaM KOPIOpaLuiA.

PaHee MbI y)ke ITyOAMKOBaAM CIMCKM HOBBIX TAKCOHOB, II03TOMY HIDKE NPEACTABAEH IIePEYEHb TOABKO AASI TIOCAEA-
Hux 10 AeT, YTOOBI MPOAEMOHCTPUPOBATb BKAAA JKYPHAaAQ B U3yueHue 61opasHooOpasusi. Beero 458 pelieHTHbIX 1 1C-
KOIIaeMbIX TAKCOHOB BCEX PAHTOB (OT MOACEMENCTB AO TIOABMAOB) NIPUBEAEHBI B TOI MOCAEAOBATEABHOCTH, B KOTODOII
OHU OITyOAMKOBAaHBI B K&’KAOM CTaThe U B K&KAOM BbITycke. JKMpHBIM IPUQTOM BbIAEAEHDBI TAKCOHBI, onmcaHHble B KIb.

Pedxorrecuss «KaBkaszcko20 SHMOMOAOUHECK020 OIOANEIEHS»

On the 20™ anniversary of “Caucasian Entomological Bulletin”
Taxa described in the journal in 2015-2024

Caucasian Entomological Bulletin (CEB) is published for 20 years. The journal has come a long and difficult way, and
all these years the editorial board of the journal, our authors, esteemed reviewers, and readers contributed to improving
the scientific level and quality of papers, for what we express our deepest gratitude to all colleagues. The journal publishes
papers on various aspects of entomology, but one of the priority areas remains the biodiversity and taxonomy of insects.
Over 20 years, hundreds of new taxa of insects and arachnids were described in CEB. Thus, our journal is one of the
most important platforms for publications that contribute to the understanding and description of the rapidly decreasing
diversity of the Earth. Scientific editors, the editorial board and reviewers work free of charge for the authors and readers,
and the Southern Scientific Centre of the Russian Academy of Sciences taken a financial burden to make the journal open
and free for everyone, contributing to the progress of science, but not commercial interests of corporations.

We previously published lists of new taxa, so the index below is presented for the last ten years only, to demonstrate
the journal’s contribution to study of biodiversity. In total, 458 extant and extinct taxa of all ranks (from subfamilies to
subspecies) are listed in the order in which they were published in each paper and issue. Taxa described in the CEB are
marked by bold.

Editorial board of Caucasian Entomological Bulletin

Tom 11, Beimyck 1 / Volume 11, Issue 1

Leistus (Pogonophorus) kazenasi Kabak, 2015: 11 (Coleoptera: Carabidae)

Carabus (Ophiocarabus) wusunshanicus Kabak, 2015: 12 (Coleoptera: Carabidae)
Microdaccus sugonjaevi Kabak, 2015: 13 (Coleoptera: Carabidae)

Litholampriminae Nikolajev et Ren, 2015: 16 (Coleoptera: Lucanidae)

Litholamprima Nikolajev et Ren, 2015: 16 (Coleoptera: Lucanidae)

Litholamprima longimana Nikolajev et Ren, 2015: 16 (Coleoptera: Lucanidae)
Paraglaphyrus Nikolajev, 2015: 19 (Coleoptera: Glaphyridae)

Paraglaphyrus yixianensis Nikolajev, 2015: 20 (Coleoptera: Glaphyridae)
Paraglaphyrus robustus Nikolajev, 2015: 20 (Coleoptera: Glaphyridae)

Paraglaphyrus ovalis Nikolajev, 2015: 21 (Coleoptera: Glaphyridae)

Paraglaphyrus subtilis Nikolajev, 2015: 22 (Coleoptera: Glaphyridae)

Anomala dolichophalla Prokofiev, 2015: 25 (Coleoptera: Scarabaeidae)

Catomus dlusskyi Nabozhenko, 2015: 33 (Coleoptera: Tenebrionidae)

Dorcadion glicyrrhizae eugenyi Abramov, 2015: 39 (Coleoptera: Cerambycidae)
Phytoecia (Coptosia) urartica Kasatkin, 2015: 43 (Coleoptera: Cerambycidae)
Acrocrypta trimaculata Romantsov et Medvedev, 2015: 45 (Coleoptera: Chrysomelidae)
Acrocrypta semilimbata Romantsov et Medvedev, 2015: 46 (Coleoptera: Chrysomelidae)
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Otiorhynchus (Choilisanus) valerii Davidian et Savitsky, 2015: 58 (Coleoptera: Curculionidae)

Otiorhynchus (Choilisanus) lazorum Davidian et Savitsky, 2015: 60 (Coleoptera: Curculionidae)

Colletes dlusskyi Kuhlmann et Proshchalykin, 2015: 75 (Hymenoptera: Colletidae)

Discothyrea periyarensis Bharti, Akbar et Singh, 2015: 122 (Hymenoptera: Formicidae)

Paraneuretus dubovikoffi Dlussky, Rasnitsyn et Perfilieva, 2015: 134 (Hymenoptera: Formicidae)

Dolichoderus pinguis Dlussky, Rasnitsyn et Perfilieva, 2015: 135 (Hymenoptera: Formicidae)

Emplastus macrops Dlussky, Rasnitsyn et Perfilieva, 2015: 135 (Hymenoptera: Formicidae)

Emplastus elongates Dlussky, Rasnitsyn et Perfilieva, 2015: 135 (Hymenoptera: Formicidae)

Emplastus dubius Dlussky, Rasnitsyn et Perfilieva, 2015: 135 (Hymenoptera: Formicidae)

Liometopum incognitum Dlussky, Rasnitsyn et Perfilieva, 2015: 136 (Hymenoptera: Formicidae)

Formica biamoensis Dlussky, Rasnitsyn et Perfilieva, 2015: 137 (Hymenoptera: Formicidae)

Formica paleosibirica Dlussky, Rasnitsyn et Perfilieva, 2015: 137 (Hymenoptera: Formicidae)

Gesomyrmex magnus Dlussky, Rasnitsyn et Perfilieva, 2015: 138 (Hymenoptera: Formicidae)

Gesomyrmex macrops Dlussky, Rasnitsyn et Perfilieva, 2015: 138 (Hymenoptera: Formicidae)

Gesomyrmex incertus Dlussky, Rasnitsyn et Perfilieva, 2015: 138 (Hymenoptera: Formicidae)

Ypresiomyrma orientalis Dlussky, Rasnitsyn et Perfilieva, 2015: 139 (Hymenoptera: Formicidae)

Casaleia orientalis Dlussky, Rasnitsyn et Perfilieva, 2015: 141 (Hymenoptera: Formicidae)

Pachycondyla oligocenica Dlussky, Rasnitsyn et Perfilieva, 2015: 141 (Hymenoptera: Formicidae)

Pachycondyla aberrans Dlussky, Rasnitsyn et Perfilieva, 2015: 141 (Hymenoptera: Formicidae)

Pachycondyla parvula Dlussky, Rasnitsyn et Perfilieva, 2015: 142 (Hymenoptera: Formicidae)

Proceratium petrosum Dlussky, Rasnitsyn et Perfilieva, 2015: 143 (Hymenoptera: Formicidae)

Agastomyrma Dlussky, Rasnitsyn et Perfilieva, 2015: 143 (Hymenoptera: Formicidae)

Agastomyrma laticeps Dlussky, Rasnitsyn et Perfilieva, 2015: 143 (Hymenoptera: Formicidae)

Biamomyrma Dlussky, Rasnitsyn et Perfilieva, 2015: 143 (Hymenoptera: Formicidae)

Biamomyrma zherikhini Dlussky, Rasnitsyn et Perfilieva, 2015: 144 (Hymenoptera: Formicidae)

Biamomyrma lata Dlussky, Rasnitsyn et Perfilieva, 2015: 144 (Hymenoptera: Formicidae)

Biamomyrma rugosa Dlussky, Rasnitsyn et Perfilieva, 2015: 144 (Hymenoptera: Formicidae)

Myrmecites sibiricus Dlussky, Rasnitsyn et Perfilieva, 2015: 144 (Hymenoptera: Formicidae)

Myrmecites dubius Dlussky, Rasnitsyn et Perfilieva, 2015: 145 (Hymenoptera: Formicidae)

Myrmecites major Dlussky, Rasnitsyn et Perfilieva, 2015: 145 (Hymenoptera: Formicidae)

Meranoplus dlusskyi Zryanin, 2015: 155 (Hymenoptera: Formicidae)

Temnothorax dlusskyi Radchenko, Yusupov et Fedoseeva, 2015: 164 (Hymenoptera: Formicidae)

Temnothorax arnoldii Radchenko et Fedoseeva in Radchenko, Yusupov et Fedoseeva, 2015: 166 (Hymenoptera:
Formicidae)

Temnothorax tembotovi Radchenko et Yusupov in Radchenko, Yusupov et Fedoseeva, 2015: 166 (Hymenoptera:
Formicidae)

Caenophanes (Caenophanes) dlusskyi Belokobylskij, 2015: 170 (Hymenoptera: Braconidae)

Neurocrassus africanus Belokobylskij, 2015: 171 (Hymenoptera: Braconidae)

Kretania stekolnikovi Stradomsky et Tikhonov, 2015: 186 (Lepidoptera: Lycaenidae)

Neolycaena lunara oksana Korb, 2015: 190 (Lepidoptera: Lycaenidae)

Chrysotus cilitibia Maslova et Negrobov, 2015: 201 (Diptera: Dolichopodidae)

Dolichopus ibarakiensis Negrobov, Kumazawa et Tago in Negrobov, Kumazawa, Tago et Maslova, 2015: 205 (Diptera:
Dolichopodidae)

Dolichopus tokyoensis Negrobov, Kumazawa et Tago in Negrobov, Kumazawa, Tago et Maslova, 2015: 206 (Diptera:
Dolichopodidae)

Dolichopus vicfursovi Negrobov, Kumazawa et Tago in Negrobov, Kumazawa, Tago et Maslova, 2015: 207 (Diptera:
Dolichopodidae)

Acerocnema richterae Ozerov, 2015: 211 (Diptera: Scathophagidae)

Tom 11, Bbimyck 2 / Volume 11, Issue 2

Gnaphosa donensis Ponomarev, 2015: 259 (Aranei : Gnaphosidae)

Haplodrassus ivlievi Ponomarev, 2015: 260 (Aranei : Gnaphosidae)
Yixianscarabaeinae Nikolajev, 2015: 298 (Coleoptera: Eremazidae)
Yixianscarabaeus Nikolajev, 2015: 299 (Coleoptera: Eremazidae)
Yixianscarabaeus sulcatus Nikolajev, 2015: 299 (Coleoptera: Eremazidae)
Yixianscarabaeus tenuestriatus Nikolajev, 2015: 300 (Coleoptera: Eremazidae)
Neagolius aragatsi Shokhin et Kalashian, 2015: 315 (Coleoptera: Scarabaeidae)
Asactopholis bicolor nigrimargo Prokofiev, 2015: 328 (Coleoptera: Scarabaeidae)
Asactopholis dalatensis Prokofiev, 2015: 329 (Coleoptera: Scarabaeidae)
Dasylepida rudepunctata aciculata Prokofiev, 2015: 331 (Coleoptera: Scarabaeidae)
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Lepidiota medvedevi Prokofiev, 2015: 339 (Coleoptera: Scarabaeidae)

Lepidiota acuminatops Prokofiev, 2015: 340 (Coleoptera: Scarabaeidae)

Lepidiota irokezica Prokofiev, 2015: 343 (Coleoptera: Scarabaeidae)

Lepidiota omnipodex Prokofiev, 2015: 344 (Coleoptera: Scarabaeidae)

Lepidiota adelphopyga Prokofiev, 2015: 346 (Coleoptera: Scarabaeidae)

Lepidiota nho Prokofiev, 2015: 346 (Coleoptera: Scarabaeidae)

Xyletinus (Xeronthobius) aralensis Kovalev et Shapovalov, 2015: 351 (Coleoptera: Ptinidae)
Raspinotus limitaris Kirejtshuk, 2015: 355 (Coleoptera: Nitidulidae)

Adelphinus (Adelphinops) dmitrii Nabozhenko, 2015: 363 (Coleoptera: Tenebrionidae)
Odocnemis bekiri Nabozhenko et S. Nabozhenko, 2015: 367 (Coleoptera: Tenebrionidae)
Clytellus waterstradti Miroshnikov, 2015: 370 (Coleoptera: Cerambycidae)

Clytellus hefferni Miroshnikov, 2015: 370 (Coleoptera: Cerambycidae)

Clytellus periculosus Miroshnikov, 2015: 371 (Coleoptera: Cerambycidae)

Clytellus jenisi Miroshnikov, 2015: 371 (Coleoptera: Cerambycidae)

Clytellus javanus Miroshnikov, 2015: 373 (Coleoptera: Cerambycidae)

Clytellus lingafelteri Miroshnikov, 2015: 374 (Coleoptera: Cerambycidae)

Clytellus sarawakiensis Miroshnikov, 2015: 374 (Coleoptera: Cerambycidae)

Clytellus philippinus Miroshnikov et Tichy, 2015: 383 (Coleoptera: Cerambycidae)
Purpuricenus caucasicola Danilevsky, 2015: 386 (Coleoptera: Cerambycidae)

Phaea tomkovichi Kasatkin, 2015: 389 (Coleoptera: Cerambycidae)

Cryptocephalus rugicollis ottoman Medvedev, 2015: 392 (Coleoptera: Chrysomelidae)
Emplastus biamoensis Perfilieva et Rasnitsyn, 2015: 405 (Hymenoptera: Formicidae)
Geranomyia eugeniana Lantsov, 2015: 411 (Diptera: Limoniidae)

Tom 12, Bbimyck 1 / Volume 12, Issue 1

Syntomium caucasicum Khachikov et Bibin, 2016: 71 (Coleoptera: Staphylinidae)

Glyptotrox Nikolajev, 2016: 86 (Coleoptera: Trogidae)

Trox (Granulitrox) Nikolajev, 2016: 88 (Coleoptera: Trogidae)

Trox (Niditrox) Nikolajev, 2016: 89 (Coleoptera: Trogidae)

Lytta (Eolytta) Shapovalov, 2016: 100 (Coleoptera: Meloidae)

Lytta (Eolytta) skrylniki Shapovalov, 2016: 101 (Coleoptera: Meloidae)

Lytta (Lytta) medvedevi Shapovalov, 2016: 104 (Coleoptera: Meloidae)

Cyrturella nigrosetosa Grichanov, 2016: 171 (Diptera: Dolichopodidae)

Hercostomus vodjanovi Negrobov, Maslova et Selivanova, 2016: 175 (Diptera: Dolichopodidae)

Tom 12, Bbimyck 2 / Volume 12, Issue 2

Leistus (Leistus) kutpegen Kabak, 2016: 224 (Coleoptera: Carabidae)

Carabus (Ophiocarabus) successor eoketmenicus Kabak, 2016: 225 (Coleoptera: Carabidae)

Carabus (Ophiocarabus) kurdaiensis Kabak, 2016: 226 (Coleoptera: Carabidae)

Nuiba Prokofiev, 2016: 229 (Coleoptera: Scarabaeidae)

Nuiba portentosa Prokofiev, 2016: 230 (Coleoptera: Scarabaeidae)

Armenohelops parvocularis Nabozhenko, Keskin et Alpagut Keskin, 2016: 263 (Coleoptera: Tenebrionidae)
Armenohelops fouquei Nabozhenko, Keskin et Alpagut Keskin, 2016: 264 (Coleoptera: Tenebrionidae)
Dymasius fedorenkoi Miroshnikov, 2016: 270 (Coleoptera: Cerambycidae)

Poecilobothrus lorestanicus Grichanov et Ahmadi, 2016: 313 (Diptera: Dolichopodidae)

Tom 13, Bbimyck 1 / Volume 13, Issue 1

Haplodrassus alexeevi Ponomarev et Shmatko, 2017: 11 (Aranei: Gnaphosidae)

Helops punctatissimus Nabozhenko et Keskin, 2017: 46 (Coleoptera: Tenebrionidae)
Mimastra levmedvedevi Romantsov, 2017: 59 (Coleoptera: Chrysomelidae)

Acrocrypta bifasciata Romantsov et Medvedev, 2017: 64 (Coleoptera: Chrysomelidae)
Acrocrypta bruneica Romantsov et Medvedev, 2017: 64 (Coleoptera: Chrysomelidae)
Acrocrypta geiseri Romantsov et Medvedev, 2017: 65 (Coleoptera: Chrysomelidae)
Acrocrypta kinabaluensis Romantsov et Medvedev, 2017: 67 (Coleoptera: Chrysomelidae)
Acrocrypta pseudoaureipennis Romantsov et Medvedev, 2017: 69 (Coleoptera: Chrysomelidae)
Acrocrypta sarawakensis Romantsov et Medvedev, 2017: 70 (Coleoptera: Chrysomelidae)
Acrocrypta sexstigmatica Romantsov et Medvedev, 2017: 70 (Coleoptera: Chrysomelidae)
Acrocrypta trusmadiensis Romantsov et Medvedev, 2017: 72 (Coleoptera: Chrysomelidae)
Diostracus (Lagodechia) kabaki Grichanov, 2017: 128 (Diptera: Dolichopodidae)
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Tom 13, Bbimyck 2 / Volume 13, Issue 2

Imbrius solodovnikovi Miroshnikov, 2017: 165 (Coleoptera: Cerambycidae)
Imbrius fedorenkoi Miroshnikov, 2017: 171 (Coleoptera: Cerambycidae)
Imbrius klimenkoi Miroshnikov, 2017: 172 (Coleoptera: Cerambycidae)
Mimimbrius Miroshnikov, 2017: 176 (Coleoptera: Cerambycidae)
Mimimbrius dembickyi Miroshnikov, 2017: 180 (Coleoptera: Cerambycidae)
Elydnus barclayi Miroshnikov, 2017: 183 (Coleoptera: Cerambycidae)
Elydnus tatianae Miroshnikov, 2017: 184 (Coleoptera: Cerambycidae)
Elydnus vitalii Miroshnikov, 2017: 189 (Coleoptera: Cerambycidae)
Spinidymasius Miroshnikov, 2017: 190 (Coleoptera: Cerambycidae)
Dymasius makarovi Miroshnikov, 2017: 199 (Coleoptera: Cerambycidae)
Dymasius murzini Miroshnikov, 2017: 200 (Coleoptera: Cerambycidae)
Zegriades olemehli Miroshnikov, 2017: 207 (Coleoptera: Cerambycidae)
Zatrephus golovatchi Miroshnikov, 2017: 210 (Coleoptera: Cerambycidae)
Pascoetrephus Miroshnikov, 2017: 212 (Coleoptera: Cerambycidae)
Pascoetrephus klimenkoi Miroshnikov, 2017: 216 (Coleoptera: Cerambycidae)
Pascoetrephus hefferni Miroshnikov, 2017: 219 (Coleoptera: Cerambycidae)
Falsopachydissus Miroshnikov, 2017: 223 (Coleoptera: Cerambycidae)
Massicus valentinae Miroshnikov, 2017: 224 (Coleoptera: Cerambycidae)
Massicus ivani Miroshnikov, 2017: 226 (Coleoptera: Cerambycidae)
Sebasmia indochinensis Miroshnikov, 2017: 230 (Coleoptera: Cerambycidae)
Paralasa bogutena haverineni Korb, 2017: 250 (Lepidoptera: Satyridae)

Tom 14, Bbimyck 1 / Volume 20, Issue 1

Zelotes abdurakhmanovi Ponomarev, 2018: 3 (Aranei : Gnaphosidae)

Mimela cupidinea Prokofiev, 2018: 29 (Coleoptera: Scarabaeidae)

Trypogeus taynguyensis Miroshnikov, 2018: 33 (Coleoptera: Cerambycidae)
Trypogeus pygmaeus Miroshnikov, 2018: 34 (Coleoptera: Cerambycidae)
Trypogeus tonkinensis Miroshnikov, 2018: 34 (Coleoptera: Cerambycidae)
Dorcadion pantherinum ludmilae Abramov, 2018: 37 (Coleoptera: Cerambycidae)
Bruchus lorestanus Kasatkin, 2018: 41 (Coleoptera: Chrysomelidae)

Charaea khanhhoanica Romantsov, 2018: 47 (Coleoptera: Chrysomelidae)
Charaea prosvirovi Romantsov, 2018: 48 (Coleoptera: Chrysomelidae)
Haplosomoides bezdeki Romantsov, 2018: 49 (Coleoptera: Chrysomelidae)
Paleosepharia khramovi Romantsov, 2018: 49 (Coleoptera: Chrysomelidae)
Lipromorpha acehensis Romantsov, 2018: 50 (Coleoptera: Chrysomelidae)
Luperomorpha pseudoalbofasciata Romantsov, 2018: 52 (Coleoptera: Chrysomelidae)
Evergestis kopetdagensis sinevi Korb, 2018: 87 (Lepidoptera: Pyralidae)

Tom 14, Bbimyck 2 / Volume 14, Issue 2

Paederidus ruficollis carpaticus Khachikov, 2018: 152 (Coleoptera: Staphylinidae)

Arhinopini Kirejtshuk et Bouchard, 2018: 157 (Coleoptera: Nitidulidae)

Arhinops Kirejtshuk et Bouchard, 2018: 157 (Coleoptera: Nitidulidae)

Austrolederia Nikitsky, 2018: 161 (Coleoptera: Melandryidae)

Austrolederia abdurakhmanovi Nikitsky, 2018: 162 (Coleoptera: Melandryidae)

Ascelosodis abdurakhmanovi S. Chigray, 2018: 167 (Coleoptera: Tenebrionidae)

Gonodera baygushevae Nabozhenko et Chigray, 2018: 172 (Coleoptera: Tenebrionidae)

Gonodera kasatkini Nabozhenko in Nabozhenko et Chigray, 2018: 174 (Coleoptera: Tenebrionidae)

Mycetochara (Mycetochara) abdurakhmanovi Nabozhenko in Nabozhenko et Chigray, 2018: 174 (Coleoptera:
Tenebrionidae)

Oodescelis (Planoodescelis) abdurakhmanovi Egorov, 2018: 187 (Coleoptera: Tenebrionidae)

Mendidius abdurakhmanovi Shokhin, 2018: 191 (Coleoptera: Scarabaeidae)

Plavichydissus irinae Miroshnikov, 2018: 200 (Coleoptera: Cerambycidae)

Plavichydissus myanmarensis Miroshnikov, 2018: 201 (Coleoptera: Cerambycidae)

Plavichydissus makarovi Miroshnikov, 2018: 202 (Coleoptera: Cerambycidae)

Plavichydissus nataliae Miroshnikov, 2018: 203 (Coleoptera: Cerambycidae)

Plavichydissus penangensis Miroshnikov, 2018: 203 (Coleoptera: Cerambycidae)

Plavichydissus dembickyi Miroshnikov, 2018: 209 (Coleoptera: Cerambycidae)
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Pachydissus murzini Miroshnikov, 2018: 211 (Coleoptera: Cerambycidae)

Pachydissus borneoensis Miroshnikov, 2018: 212 (Coleoptera: Cerambycidae)

Laomargites fedorenkoi Miroshnikov, 2018: 224 (Coleoptera: Cerambycidae)

Dymasius tatianae Miroshnikov, 2018: 227 (Coleoptera: Cerambycidae)

Dymasius solodovnikovi Miroshnikov, 2018: 228 (Coleoptera: Cerambycidae)

Dymasius barclayi Miroshnikov, 2018: 231 (Coleoptera: Cerambycidae)

Zatrephus jakli Miroshnikov, 2018: 232 (Coleoptera: Cerambycidae)

Diorthus kabakovi Miroshnikov, 2018: 234 (Coleoptera: Cerambycidae)

Cryptocephalus (Cryptocephalus) burgeri Medvedev, 2018: 249 (Coleoptera: Chrysomelidae)
Eurypelta splendida Medvedev, 2018: 251 (Coleoptera: Chrysomelidae)

Mesopana Medvedev, 2018: 251 (Coleoptera: Chrysomelidae)

Mesopana viridis Medvedev, 2018: 251 (Coleoptera: Chrysomelidae)

Melanargia repentina Korb et Stradomsky, 2018: 262 (Lepidoptera: Satyridae)

Dolichopus nigricercus Negrobov, Selivanova et Maslova, 2018: 268 (Diptera: Dolichopodidae)
Dolichopus longicercus Negrobov, Selivanova et Maslova, 2018: 271 (Diptera: Dolichopodidae)
Dolichopus barkalovi Negrobov, Selivanova et Maslova, 2018: 271 (Diptera: Dolichopodidae)
Telmaturgus silvestris Grichanov, 2018: 274 (Diptera: Dolichopodidae)

Telmaturgus mulleri Grichanov, 2018: 274 (Diptera: Dolichopodidae)

Towm 14, TTpuaoskenne / Volume 14, Supplement

Carpophilus (Carpophilus) saharaensis Kirejtshuk et Kovalev, 2018: 4 (Coleoptera: Nitidulidae)
Acmaeoderella (Omphalothorax) rejzeki Volkovitsh, 2018: 13 (Coleoptera: Buprestidae)
Empis (Empis) nikita Shamshev, 2018: 36 (Diptera: Empididae)

Towm 15, Bbimyck 1 / Volume 15, Issue 1

Zelotes dagestanus Ponomarev in Ponomarev et Shmatko, 2019: 12 (Aranei: Gnaphosidae)
Trigoniophthalmus kobani Kaplin, 2019: 25 (Archaeognatha: Machilidae)

Trigoniophthalmus tseyi Kaplin, 2019: 28 (Archaeognatha: Machilidae)

Carabus (Ophiocarabus) ernsti ulastaiensis Kabak, 2019: 56 (Coleoptera: Carabidae)

Carabus (Alipaster) semenoviellus tokkuztaraensis Kabak, 2019: 57 (Coleoptera: Carabidae)
Glaphyrus oxypterus kasatkini Shokhin, 2019: 69 (Coleoptera: Glaphyridae)

Adelphinus (Adelphinus) baehri Nabozhenko et Grimm, 2019: 108 (Coleoptera: Tenebrionidae)
Euboeus (Pelorinus) kopetzi Nabozhenko et Grimm, 2019: 110 (Coleoptera: Tenebrionidae)

Zophohelops (Zophohelops) staveni Nabozhenko et Grimm, 2019: 113 (Coleoptera: Tenebrionidae)

Dorcadion natali Abramov, 2019: 118 (Coleoptera: Cerambycidae)

Iphiothe malaccensis Miroshnikov, 2019: 128 (Coleoptera: Cerambycidae)
Cortodera orientalis nigriptera Kasatkin, 2019: 131 (Coleoptera: Cerambycidae)
Leptogaster rutulica Astakhov, 2019: 212 (Diptera: Asilidae)

Tom 15, Bbimyck 2 / Volume 15, Issue 2

Leptacinus stradomskyi Khachikov, 2019: 250 (Coleoptera: Staphylinidae)

Carinolesthes dembickyi Miroshnikov, 2019: 261 (Coleoptera: Cerambycidae)

Diorthus dembickyi Miroshnikov, 2019: 262 (Coleoptera: Cerambycidae)

Diorthus aurosetosus Miroshnikov, 2019: 265 (Coleoptera: Cerambycidae)

Zatrephus sumatranus Miroshnikov, 2019: 266 (Coleoptera: Cerambycidae)

Dymasius austroindicus Miroshnikov et Gouverneur, 2019: 273 (Coleoptera: Cerambycidae)
Mimimbrius sabahensis Miroshnikov et Heffern, 2019: 277 (Coleoptera: Cerambycidae)
Otiorhynchus (Parahanibotus) shtepaneki Davidian, 2019: 283 (Coleoptera: Curculionidae)
Asalebria (Exophora) vernalis Tsvetkov, 2019: 340 (Lepidoptera: Pyralidae)

Gymnancyla subgilvella Tsvetkov, 2019: 343 (Lepidoptera: Pyralidae)

Koramius hunza stradomskyi Korb et Shaposhnikov, 2019: 355 (Lepidoptera: Papilionidae)
Arzecla straboris Bélint, 2019: 368 (Lepidoptera: Lycaenidae)

Arzecla straelena Balint, 2019: 371 (Lepidoptera: Lycaenidae)

Thrypticus mongoliensis Negrobov, Selivanova et Maslova, 2019: 402 (Diptera: Dolichopodidae)

Tom 16, Bbimyck 1 / Volume 16, Issue 1

Otiorhynchus (Otismotilus) paradigitalis Davidian, 2020: 22 (Coleoptera: Curculionidae)
Trochaloschema dubium Nikolajev et Pak, 2020: 50 (Coleoptera: Scarabaeidae)
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Phaea hirsuticollis Kasatkin, 2020: 53 (Coleoptera: Cerambycidae)

Phaea mehli Kasatkin, 2020: 55 (Coleoptera: Cerambycidae)

Ubychia abagoensis Davidian et Arzanov in Davidian, Arzanov et Chumachenko, 2020: 61 (Coleoptera: Curculionidae)
Charaea bezdeki Romantsov, 2020: 79 (Coleoptera: Chrysomelidae)

Trichobalya (Paratrichobalya) Romantsov, 2020: 83 (Coleoptera: Chrysomelidae)

Trichobalya (Paratrichobalya) ventrituberculata Romantsov, 2020: 83 (Coleoptera: Chrysomelidae)

Platypalpus pilifer Grootaert et van der Weele in Grootaert, van der Weele, Obona et Kustov, 2020: 86 (Diptera: Hybotidae)
Marinarozelotes Ponomarev in Ponomarev et Shmatko, 2020: 128 (Aranei: Gnaphosidae)

Scaurus julioferreri Nabozhenko, Labrique, Korkutan et Keskin, 2020: 147 (Coleoptera: Tenebrionidae)

Ocypus svetlanae Khachikov, 2020: 157 (Coleoptera: Staphylinidae)

Iphiothe pascoei Miroshnikov et Heffern, 2020: 175 (Coleoptera: Cerambycidae)

Margites lobanovi Miroshnikov, 2020: 181 (Coleoptera: Cerambycidae)

Towm 16, TTpuaoxerne / Volume 16, Supplement

Xenoda (Xenoda) fulvicornis Romantsov, 2020: 9 (Coleoptera: Chrysomelidae)

Xenoda (Xenoda) geiseri Romantsov, 2020: 9 (Coleoptera: Chrysomelidae)

Xenoda (Xenoda) klimenkoi Romantsov, 2020: 10 (Coleoptera: Chrysomelidae)
Xenoda (Xenoda) minutissima Romantsov, 2020: 10 (Coleoptera: Chrysomelidae)
Xenoda (Paraxenidea) merkli Romantsov, 2020: 12 (Coleoptera: Chrysomelidae)
Xenoda (Xenodania) pseudovittata Romantsov, 2020: 15 (Coleoptera: Chrysomelidae)
Xenoda (Xenodella) bezdeki Romantsov, 2020: 16 (Coleoptera: Chrysomelidae)

Xenoda (Xenodella) pseudoabdominalis Romantsov, 2020: 16 (Coleoptera: Chrysomelidae)
Xenoda (Xenodella) javanica Romantsov, 2020: 17 (Coleoptera: Chrysomelidae)
Xenoda (Trichoxenoda) Romantsov, 2020: 18 (Coleoptera: Chrysomelidae)

Xenoda (Trichoxenoda) perakensis Romantsov, 2020: 21 (Coleoptera: Chrysomelidae)
Xenoda (Trichoxenoda) simplex Romantsov, 2020: 21 (Coleoptera: Chrysomelidae)
Xenoda (Xenodina) antennalis Romantsov, 2020: 24 (Coleoptera: Chrysomelidae)
Xenoda (Xenodina) bipunctata Romantsov, 2020: 27 (Coleoptera: Chrysomelidae)
Xenoda (Xenodina) bruneiensis Romantsov, 2020: 28 (Coleoptera: Chrysomelidae)
Xenoda (Xenodina) bryanti Romantsov, 2020: 28 (Coleoptera: Chrysomelidae)

Xenoda (Xenodina) bukitlawangensis Romantsov, 2020: 31 (Coleoptera: Chrysomelidae)
Xenoda (Xenodina) bukittinggiensis Romantsov, 2020: 31 (Coleoptera: Chrysomelidae)
Xenoda (Xenodina) cruciata Romantsov, 2020: 32 (Coleoptera: Chrysomelidae)
Xenoda (Xenodina) deformicornis Romantsov, 2020: 35 (Coleoptera: Chrysomelidae)
Xenoda (Xenodina) dentiventris Romantsov, 2020: 35 (Coleoptera: Chrysomelidae)
Xenoda (Xenodina) elegantula Romantsov, 2020: 36 (Coleoptera: Chrysomelidae)
Xenoda (Xenodina) fasciata Romantsov, 2020: 36 (Coleoptera: Chrysomelidae)

Xenoda (Xenodina) filicornis Romantsov, 2020: 39 (Coleoptera: Chrysomelidae)
Xenoda (Xenodina) filimonovi Romantsov, 2020: 39 (Coleoptera: Chrysomelidae)
Xenoda (Xenodina) flavipennis Romantsov, 2020: 40 (Coleoptera: Chrysomelidae)
Xenoda (Xenodina) flexuosa Romantsov, 2020: 40 (Coleoptera: Chrysomelidae)
Xenoda (Xenodina) impressipennis Romantsov, 2020: 43 (Coleoptera: Chrysomelidae)
Xenoda (Xenodina) inaequalipennis Romantsov, 2020: 44 (Coleoptera: Chrysomelidae)
Xenoda (Xenodina) kerinciensis Romantsov, 2020: 44 (Coleoptera: Chrysomelidae)
Xenoda (Xenodina) ketambensis Romantsov, 2020: 47 (Coleoptera: Chrysomelidae)
Xenoda (Xenodina) longicornis Romantsov, 2020: 48 (Coleoptera: Chrysomelidae)
Xenoda (Xenodina) matangensis Romantsov, 2020: 48 (Coleoptera: Chrysomelidae)
Xenoda (Xenodina) metallipennis Romantsov, 2020: 51 (Coleoptera: Chrysomelidae)
Xenoda (Xenodina) nigroapicalis Romantsov, 2020: 51 (Coleoptera: Chrysomelidae)
Xenoda (Xenodina) parafilicornis Romantsov, 2020: 52 (Coleoptera: Chrysomelidae)
Xenoda (Xenodina) pseudoantennalis Romantsov, 2020: 52 (Coleoptera: Chrysomelidae)
Xenoda (Xenodina) pseudobasalis Romantsov, 2020: 55 (Coleoptera: Chrysomelidae)
Xenoda (Xenodina) pseudoimpressa Romantsov, 2020: 56 (Coleoptera: Chrysomelidae)
Xenoda (Xenodina) schawalleri Romantsov, 2020: 56 (Coleoptera: Chrysomelidae)
Xenoda (Xenodina) sibayakensis Romantsov, 2020: 59 (Coleoptera: Chrysomelidae)
Xenoda (Xenodina) subcyanipennis Romantsov, 2020: 59 (Coleoptera: Chrysomelidae)
Xenoda (Xenodina) trusmadiensis Romantsov, 2020: 61 (Coleoptera: Chrysomelidae)

Towm 16, Bbimyck 2 / Volume 16, Issue 2

Mascaromyia courtoisi Grichanov, 2020: 202 (Diptera: Dolichopodidae)
Mascaromyia rochati Grichanov, 2020: 203 (Diptera: Dolichopodidae)
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Praon genriki E. Davidian, 2020: 208 (Hymenoptera: Aphidiidae)

Praon longistigmus E. Davidian, 2020: 210 (Hymenoptera: Aphidiidae)

Klinzigedia sultankutensis Anikin in Anikin et Kolesnichenko, 2020: 220 (Lepidoptera: Coleophoridae)
Agapanthia (Epoptes) papaverina Kasatkin, 2020: 233 (Coleoptera: Cerambycidae)

Agapanthia (Epoptes) griseocaudata Kasatkin, 2020: 234 (Coleoptera: Cerambycidae)
Agapanthia (Mirabilinia) Kasatkin, 2020: 248 (Coleoptera: Cerambycidae)

Talanites alexeevi Ponomarev in Ponomarev et Shmatko, 2020: 300 (Aranei: Gnaphosidae)
Talanites thorelli Ponomarev in Ponomarev et Shmatko, 2020: 300 (Aranei: Gnaphosidae)
Titanoeca caspia Ponomarev in Ponomarev et Shmatko, 2020: 301 (Aranei: Titanoecidae)

Blaps ernesti Chigray, 2020: 314 (Coleoptera: Tenebrionidae)

Smaragdina vitalisi Bezdék et Beenen, 2020: 320 (Coleoptera: Chrysomelidae)

Smaragdina gerhardi Bezdék et Beenen, 2020: 320 (Coleoptera: Chrysomelidae)

Apophylia skalei Bezdék et Beenen, 2020: 320 (Coleoptera: Chrysomelidae)

Monolepta hagiangana Bezdék et Beenen, 2020: 322 (Coleoptera: Chrysomelidae)

Plebejus alizadehorum Bélint et Karbalaye, 2020: 330 (Lepidoptera: Lycaenidae)

Atomyria kermanshahica Moseyko, 2020: 345 (Coleoptera: Chrysomelidae)

Temnothorax himalaicum Yusupov, Lakho et Dubovikoff, 2020: 348 (Hymenoptera: Formicidae)
Temnothorax khatrii Yusupov, Lakho et Dubovikoft, 2020: 350 (Hymenoptera: Formicidae)
Temnothorax kipyatkovi Yusupov, Dubovikoff et Lopatina, 2020: 354 (Hymenoptera: Formicidae)

Tom 17, Bbimyck 1 / Volume 17, Issue 1

Isomira (Mucheimira) lobanovi Nabozhenko et Bukejs, 2021: 52 (Coleoptera: Tenebrionidae)
Euphitrea lamdongica Romantsov, 2021: 78 (Coleoptera: Chrysomelidae)

Lankaphthona nigropicta Romantsov, 2021: 78 (Coleoptera: Chrysomelidae)

Lipromorpha prosvirovi Romantsov, 2021: 81 (Coleoptera: Chrysomelidae)

Luperomorpha lobanovi Romantsov, 2021: 82 (Coleoptera: Chrysomelidae)

Manobia maculipennis Romantsov, 2021: 82 (Coleoptera: Chrysomelidae)

Terellia arailerica Evstigneev, 2021: 106 (Diptera: Tephritidae)

Dembickya lobanovi Kasatkin, 2021: 109 (Coleoptera: Cerambycidae)

Coryphophthalmus aureaocellus Kaplin in Kaplin et Koval, 2021: 155 (Microcoryphia: Machilidae)
Dactylotinus roudieri Davidian, 2021: 167 (Coleoptera: Curculionidae)

Dactylotinus grandis Davidian, 2021: 168 (Coleoptera: Curculionidae)

Dactylotinus arborator Davidian, 2021: 168 (Coleoptera: Curculionidae)

Dactylotinus pelletieri Davidian, 2021: 171 (Coleoptera: Curculionidae)

Dactylotinus korotyaevi Davidian, 2021: 171 (Coleoptera: Curculionidae)

Dactylotinus zhangi Davidian, 2021: 173 (Coleoptera: Curculionidae)

Dactylotinomorphus Davidian, 2021: 174 (Coleoptera: Curculionidae)
Dactylotinomorphus arzanovi Davidian, 2021: 175 (Coleoptera: Curculionidae)
Dactylotinomorphus subnudus Davidian, 2021: 177 (Coleoptera: Curculionidae)

Xyletinus (Xyletinus) lobanovi Bukejs, Alekseev et Hava, 2021: 180 (Coleoptera: Ptinidae)
Geodromicus (Geodromicus) anlasi Shavrin, 2021: 197 (Coleoptera: Staphylinidae)
Geodromicus (Geodromicus) lobanovi Shavrin, 2021: 198 (Coleoptera: Staphylinidae)
Acmaeoderella (Euacmaeoderella) lobanovi Volkovitsh, 2021: 205 (Coleoptera: Buprestidae)
Ozyptila mikhailovi Ponomarev in Ponomarev et Shmatko, 2021: 216 (Aranei: Thomisidae)
Caenorhinus (Flavodeporaus) lobanovi Legalov, 2021: 219 (Coleoptera: Rhynchitidae)
Endelus (Endelus) lobanovi Kalashian, 2021: 223 (Coleoptera: Buprestidae)

Carabus (Morphocarabus) brinevi kanasensis Kabak, 2021: 227 (Coleoptera: Carabidae)
Teledapalpus lobanovi Miroshnikov, 2021: 242 (Coleoptera: Cerambycidae)

Teledapalpus daliensis Miroshnikov, 2021: 242 (Coleoptera: Cerambycidae)

Teledapalpus transitivus Miroshnikov, 2021: 247 (Coleoptera: Cerambycidae)

Tom 17, Bbimyck 2 / Volume 17, Issue 2

Malthodes seregiusi Kazantsev, 2021: 288 (Coleoptera: Cantharidae)

Malthodes vikhrevi Kazantsev, 2021: 288 (Coleoptera: Cantharidae)

Malthodes vladimiri Kazantsev, 2021: 291 (Coleoptera: Cantharidae)

Pterostichus (Petrophilus) kapanovi Kabak, 2021: 307 (Coleoptera: Carabidae)
Pterostichus (Petrophilus) huguai Kabak, 2021: 308 (Coleoptera: Carabidae)
Pterostichus (Petrophilus) mongoloaltaicus Kabak, 2021: 311 (Coleoptera: Carabidae)
Parentia magnicornis Grichanov, 2021: 326 (Diptera: Dolichopodidae)
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Parentia theroni Grichanov, 2021: 327 (Diptera: Dolichopodidae)

Evergestis impervialis Sinev et Korb, 2021: 337 (Lepidoptera: Crambidae)

Tegenaria prismyi Ponomarev in Ponomarev, Alekseev, Komarov et Shmatko, 2021: 352 (Aranei: Agelenidae)
Zora osetica Ponomarev in Ponomarev, Alekseev, Komarov et Shmatko, 2021: 354 (Aranei: Miturgidae)
Anomala paramychodes Prokofiev, 2021: 376 (Coleoptera: Scarabaeidae)

Anomala sinifrater Prokofiev, 2021: 379 (Coleoptera: Scarabaeidae)

Anomala levilinea Prokofiev, 2021: 379 (Coleoptera: Scarabaeidae)

Anomala triformis Prokofiev, 2021: 380 (Coleoptera: Scarabaeidae)

Paracompsus krivokhatskyi Legalov, 2021: 392 (Coleoptera: Attelabidae)

Shaitan angramainyu Zamani et Marusik, 2021: 452 (Aranei: Gnaphosidae),

Piratula raika Zamani et Marusik, 2021: 454 (Aranei: Lycosidae),

Orthobula mikhailovi Marusik in Zamani et Marusik, 2021: 456 (Aranei: Trachelidae),

Tom 18, Bbimyck 1 / Volume 18, Issue 1

Omalium gildenkovi Semionenkov et Shavrin, 2022: 4 (Coleoptera: Staphylinidae)

Scaphisoma caucasicum 16bl, 2022: 31 (Coleoptera: Staphylinidae)

Otiorhynchus (Sulcorhynchus) circassicus ivlievi Davidian et Arzanov, 2022: 47 (Coleoptera: Curculionidae)
Otiorhynchus (Sulcorhynchus) planipennis proprius Davidian et Arzanov, 2022: 50 (Coleoptera: Curculionidae)
Igorius Davidian, 2022: 140 (Coleoptera: Curculionidae)

Igorius pictus Davidian, 2022: 140 (Coleoptera: Curculionidae)

Igorius elegans Davidian, 2022: 142 (Coleoptera: Curculionidae)

Igorius pastoralis Davidian, 2022: 142 (Coleoptera: Curculionidae)

Igorius tristis Davidian, 2022: 144 (Coleoptera: Curculionidae)

Dolichoderus jonasi Dubovikoff et Zharkov, 2022: 150 (Hymenoptera: Formicidae)

Tom 18, Bbimyck 2 / Volume 18, Issue 2

Catalabus (Catalaboides) kryzhanovskyi Legalov, 2022: 168 (Coleoptera: Attelabidae)
Melanopopillia (Stagonopertha) Prokofiev, 2022: 185 (Coleoptera: Scarabaeidae)
Melanopopillia (Stagonopertha) arlekino Prokofiev, 2022: 185 (Coleoptera: Scarabaeidae)
Palpoxena achehensis Romantsov, 2022: 188 (Coleoptera: Chrysomelidae)

Palpoxena klimenkoi Romantsov, 2022: 192 (Coleoptera: Chrysomelidae)

Palpoxena parasabahensis Romantsov, 2022: 192 (Coleoptera: Chrysomelidae)
Palpoxena trusmadiensis Romantsov, 2022: 195 (Coleoptera: Chrysomelidae)

Tegenaria komarovi Ponomarev in Ponomarev et Shmatko, 2022: 216 (Aranei: Agelenidae)
Tegenaria latens Ponomarev in Ponomarev et Shmatko, 2022: 216 (Aranei: Agelenidae)
Tegenaria lepida Ponomarev in Ponomarev et Shmatko, 2022: 219 (Aranei: Agelenidae)
Tegenaria occulta Ponomarev in Ponomarev et Shmatko, 2022: 219 (Aranei: Agelenidae)
Tegenaria osetica Ponomarev in Ponomarev et Shmatko, 2022: 219 (Aranei: Agelenidae)
Thinophilus tonguchi Grichanov, 2022: 227 (Diptera: Dolichopodidae)

Promethis undulatus Nabozhenko et Tanaka, 2022: 275 (Coleoptera: Tenebrionidae)
Marinarozelotes ponticus Ponomarev in Ponomarev et Shmatko, 2022: 287 (Aranei: Gnaphosidae)
Kabakiellus Davidian, 2022: 292 (Coleoptera: Curculionidae)

Kabakiellus fugongicus Davidian, 2022: 293 (Coleoptera: Curculionidae)

Kabakiellus alpicolus Davidian, 2022: 295 (Coleoptera: Curculionidae)

Cebrennus kazakhstanicus Fomichev et Marusik, 2022: 323 (Aranei: Sparassidae)

Tom 19, Bbimyck 1 / Volume 19, Issue 1

Phtheochroa tabasarana Tsvetkov, 2023: 4 (Lepidoptera: Tortricidae)

Celypha laminaria Tsvetkov, 2023: 5 (Lepidoptera: Tortricidae)

Drepanophyllum irisovi Gorochov, 2023: 23 (Orthoptera: Tettigoniidae)
Drepanophyllum corrosifolium ugandense Gorochov, 2023: 25 (Orthoptera: Tettigoniidae)
Tetraconcha bicolor Gorochov, 2023: 26 (Orthoptera: Tettigoniidae)

Tetraconcha unicolor Gorochov, 2023: 26 (Orthoptera: Tettigoniidae)

Enochletica simulata Gorochov, 2023: 29 (Orthoptera: Tettigoniidae)

Weissenbornia praestantissima aurea Gorochov, 2023: 29 (Orthoptera: Tettigoniidae)
Neurigona parchamii Grichanov et Gilasian, 2023: 81 (Diptera: Dolichopodidae)
Paravolvulus kopetdaghicus Kozminykh et Sazhnev, 2023: 85 (Coleoptera: Histeridae)
Rhipidia (Rhipidia) mesasiatica Devyatkov, 2023: 89 (Diptera: Limoniidae)
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Tegenaria terskovi Ponomarev in Ponomarev et Shmatko, 2023: 97 (Aranei: Agelenidae)

Ornithomya krivolutskii Yatsuk, Matyukhin et Nartshuk in Yatsuk, Matyukhin, Shapoval et Nartshuk, 2023: 102 (Diptera:
Hippoboscidae)

Taumacera alexklimenkoi Romantsov, 2023: 106 (Coleoptera: Chrysomelidae)

Taumacera bezdeki Romantsov, 2023: 111 (Coleoptera: Chrysomelidae)

Taumacera carinatipennis Romantsov, 2023: 112 (Coleoptera: Chrysomelidae)

Taumacera lamellicornis Romantsov, 2023: 116 (Coleoptera: Chrysomelidae)

Taumacera moseykoi Romantsov, 2023: 117 (Coleoptera: Chrysomelidae)

Taumacera pseudoantennata Romantsov, 2023: 121 (Coleoptera: Chrysomelidae)

Taumacera pseudonigricornis Romantsov, 2023: 125 (Coleoptera: Chrysomelidae)

Taumacera sinabungensis Romantsov, 2023: 126 (Coleoptera: Chrysomelidae)

Taumacera trizonalis Romantsov, 2023: 129 (Coleoptera: Chrysomelidae)

Taumacera unicoloripennis Romantsov, 2023: 131 (Coleoptera: Chrysomelidae)

Diaphanidus mamuni Nabozhenko et N. Bekchanov in Bekchanov, Nabozhenko et Bekchanov, 2023: 164 (Coleoptera:
Tenebrionidae)

Diaphanidus crassiantennatus Nabozhenko et N. Bekchanov in Bekchanov, Nabozhenko et Bekchanov, 2023: 166
(Coleoptera: Tenebrionidae)

Zophosis scabriuscula karakalpakensis Nabozhenko et N. Bekchanov in Bekchanov, Nabozhenko et Bekchanov, 2023: 177
(Coleoptera: Tenebrionidae)

Penthicinus amudariensis Nabozhenko et N. Bekchanov in Bekchanov, Nabozhenko et Bekchanov, 2023: 183 (Coleoptera:
Tenebrionidae)

Tom 19, Bbimyck 2 / Volume 19, Issue 2

Trachyphloeoides potanini Davidian, 2023: 203 (Coleoptera: Curculionidae)
Trachyphloeoides belousovi Davidian, 2023: 203 (Coleoptera: Curculionidae)
Trachyphloeoides reuteri Davidian, 2023: 204 (Coleoptera: Curculionidae)
Trachyphloeoides shokhini Davidian, 2023: 207 (Coleoptera: Curculionidae)
Trachyphloeoides hartmanni Davidian, 2023: 208 (Coleoptera: Curculionidae)
Trachyphloeoides kabaki Davidian, 2023: 209 (Coleoptera: Curculionidae)
Haplodrassus nabozhenkoi Ponomarev in Ponomarev et Shmatko, 2023: 214 (Aranei: Gnaphosidae)
Zodariellum dagestanum Ponomarev in Ponomarev et Shmatko, 2023: 216 (Aranei: Zodariidae)
Thinophilus albisetosus Grichanov et Gilasian, 2023: 232 (Diptera: Dolichopodidae)
Thinophilus geshmensis Grichanov et Gilasian, 2023: 235 (Diptera: Dolichopodidae)
Thinophilus albihirtus Grichanov et Gilasian, 2023: 236 (Diptera: Dolichopodidae)
Thinophilus nigrihirtus Grichanov et Gilasian, 2023: 236 (Diptera: Dolichopodidae)
Stepanovia kostjukovi Kosheleva, 2023: 264 (Hymenoptera: Eulophidae)

Calopsyra (Rhodopsyra) Gorochov, 2023: 270 (Orthoptera: Tettigoniidae)

Calopsyra (Calopsyra) sexmaculata Gorochov, 2023: 273 (Orthoptera: Tettigoniidae)
Calopsyra (Rhodopsyra) roseoalata Gorochov, 2023: 273 (Orthoptera: Tettigoniidae)
Podistra (Podistra) makarovae Kazantsev, 2023: 303 (Coleoptera: Cantharidae)
Dysdera bakhanovi Fomichev, 2023: 310 (Aranei: Dysderidae)

Aphthonoides bukittinggiensis Romantsov, 2023: 326 (Coleoptera: Chrysomelidae)
Aphthonoides pseudosabahensis Romantsov, 2023: 329 (Coleoptera: Chrysomelidae)
Aphthonoides tambunanensis Romantsov, 2023: 330 (Coleoptera: Chrysomelidae)
Aphthonoides trusmadiensis Romantsov, 2023: 332 (Coleoptera: Chrysomelidae)
Cassidibracon vannoorti Samartsev, 2023: 364 (Hymenoptera: Braconidae)
Isomerosoma Samartsev, 2023: 379 (Hymenoptera: Braconidae)

Reticulotergus Samartsev, 2023: 385 (Hymenoptera: Braconidae)

Tom 20, Bbimyck 1 / Volume 20, Issue 1

Dolichophorus manukyani Grichanov, 2024: 4 (Diptera: Dolichopodidae)

Otiorhynchus (Pocodalemes) vitis giresunicus Davidian et Arzanov, 2024: 22 (Coleoptera: Curculionidae)
Ornithomya helvipennis Yatsuk, Nartshuk et Matyukhin, 2024: 84 (Diptera: Hippoboscidae)

Anisoplia (Anisoplia) khachikovi Shokhin, 2024: 89 (Coleoptera: Scarabaeidae)

Anomala laokayensis Prokofev, 2024: 93 (Coleoptera: Scarabaeidae)

Rhipidia (Rhipidia) chukotica Devyatkov, 2024: 108 (Diptera: Limoniidae)

Liosarcophaga barkalovi Zinchenko, 2024: 113 (Diptera: Sarcophagidae)

Prorophora (Prorophora) mirra Tsvetkov, 2024: 116 (Lepidoptera: Pyralidae)

Otiorhynchus (Pterygodontus) keskini Davidian, 2024: 137 (Coleoptera: Curculionidae)
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Otiorhynchus (Commagenus) Davidian, 2024: 139 (Coleoptera: Curculionidae)

Otiorhynchus (Commagenus) svetlanae Davidian, 2024: 141 (Coleoptera: Curculionidae)

Lampyris (Lampyris) lorestanica Kazantsev, 2024: 148 (Coleoptera: Lampyridae)

Ceratanisus arankae Nabozhenko in Nabozhenko et Kozminykh, 2024: 154 (Coleoptera: Tenebrionidae)

Tom 20, Bbimyck 2 / Volume 20, Issue 2

Crossopalpus flavipes Grootaert et Zouhair in Grootaert, Zouhair et Kettani, 2024: 202 (Diptera: Hybotidae)
Crossopalpus flavitibia Grootaert et Zouhair in Grootaert, Zouhair et Kettani, 2024: 202 (Diptera: Hybotidae)
Crossopalpus nigritelloides Grootaert et Zouhair in Grootaert, Zouhair et Kettani, 2024: 205 (Diptera: Hybotidae)
Crossopalpus undulans Grootaert et Zouhair in Grootaert, Zouhair et Kettani, 2024: 210 (Diptera: Hybotidae)
Synelytra Shcherbakov, 2024: 221 (Homoptera: Scytinopteridae)

Synelytra tverdokhlebovorum Shcherbakov, 2024: 223 (Homoptera: Scytinopteridae)

Ooscyta Shcherbakov, 2024: 223 (Homoptera: Scytinopteridae)

Ooscyta chertoprudi Shcherbakov, 2024: 223 (Homoptera: Scytinopteridae)

Tachycines (Gymnaeta) tiunovi Lapteva et Storozhenko, 2024: 230 (Orthoptera: Rhaphidophoridae)
Anagraphis mirifca Ponomarev, 2024: 234 (Aranei: Gnaphosidae)

Alopecosa parva Ponomareyv, 2024: 236 (Aranei: Lycosidae)

Otiorhynchus (Pliadonus) fominykhi Davidian, 2024: 243 (Coleoptera: Curculionidae)

Otiorhynchus (Pliadonus) karasevi Davidian, 2024: 243 (Coleoptera: Curculionidae)

Otiorhynchus (Pliadonus) neslihanae Davidian, 2024: 243 (Coleoptera: Curculionidae)

Sceletolepisma omanicum Kaplin, 2024: 247 (Zygentoma: Lepismatidae)

Ornithomya nazarovi Yatsuk, Matyukhin et Nartshuk, 2024 (Diptera: Hippoboscidae)

Sibianor caucasicus Logunov, 2024: 260 (Aranei: Salticidae)

Podagrion kondarensis Tyulina, 2024: 273 (Hymenoptera: Torymidae)

Podagrion murgabensis Tyulina, 2024: 279 (Hymenoptera: Torymidae)

Tipula (Savtshenkia) pilipenkoi Devyatkov, 2024: 288 (Diptera: Tipulidae)

Mycetochara (Ernocharis) ingushetica Nabozhenko et Gadaborsheva, 2024: 334 (Coleoptera: Tenebrionidae)
Ancylecha exotica Gorochov, 2024: 343 (Orthoptera: Tettigoniidae)

Ancylecha fenestrata longicarinata Gorochov, 2024: 345 (Orthoptera: Tettigoniidae)

Leptoderes shuzhenae laosi Gorochov, 2024: 348 (Orthoptera: Tettigoniidae)

Leptoderes vietnami Gorochov, 2024: 348 (Orthoptera: Tettigoniidae)
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The first record of Eurylophella karelica Tiensuu, 1915 (Ephemeroptera: Ephemerellidae)

in the north-east of the European part of Russia 185-

P. Grootaert, L. Zouhair, K. Kettani

Crossopalpus Bigot, 1857 (Diptera: Hybotidae) from Morocco:

description of four new species with new data and some key highlights on ecology
IL I'pyrepT, A. 3yxaup, K. Kerranu

Crossopalpus Bigot, 1857 (Diptera: Hybotidae) s Mapoxko:

OIyiCaHMe YeThbIpeX HOBBIX BAOB C HOBBIMU AAHHBIMU Y1 HEKOTOPBIMU KAIOYEBBIMY MOMEHTAMM I1O SKOAOTI VM «.cvvvvririrnnnnnninsseeecieiennnns 193—

10.J1. bypamkun
3amMeuaHue 110 CHOHMMMH ITAA€APKTUYECKIX MOAeN-4exA0HOCOK (Lepidoptera: Coleophoridae)
Yu.I. Budashkin

A note on the synonymy of Palaearctic casebearer moths (Lepidoptera: Coleophoridae) 217-

D.E. Shcherbakov

New Permian and Triassic Scytinopteridae (Homoptera: Cicadomorpha) with elytrized tegmina,
with notes on the origin of true bugs (Heteroptera)

A.E. lllep6akos

HoBsle nepmckue u Tpuacossie Scytinopteridae (Homoptera: Cicadomorpha)

C DAUTPU30BAHHBIMIY ITEPEAHVMIY KPBIABSIMM, C 3aMEYaHMSIMU O TIPOMCXOXKAeHM Koo (Heteroptera) 221-

S.V. Lapteva, S.Yu. Storozhenko
To the knowledge of the genus Tachycines Adelung, 1902 (Orthoptera: Rhaphidophoridae: Aemodogryllinae)
C.B. Aanresa, C.}O. CTopokeHKo

K nosHanuio popa Tachycines Adelung, 1902 (Orthoptera: Rhaphidophoridae: Aemodogryllinae) 229—

A.B. ITonomapés, B.IO. llimaTko
AornoaHnTeAabHbIE CBeAeHMs 110 dayHe 1maykos (Aranei) rora Poccun
A.V. Ponomarev, V.Yu. Shmatko

Further notes on the spider fauna (Aranei) of southern Russia 233—

I.D2. AaBUABSIH

HoBsle paHHbBIe 0 AoOATOHOCKKAX TTOAPOAQ Pliadonus Reitter, 1912 (Coleoptera: Curculionidae: Otiorhynchus)
C OIMCaHMeM TpeX HOBBIX BUAOB ¢ 3amapHoro KaBkasa u us Cesepo-Bocrounoin Typuun

G.E. Davidian

New data on weevils of the subgenus Pliadonus Reitter, 1912 (Coleoptera: Curculionidae: Otiorhynchus)

with the descriptions of three new species from the Caucasus and Turkey 239—

V.G. Kaplin
A new species of silverfish of the genus Sceletolepisma Wygodzinsky, 1955 (Zygentoma: Lepismatidae) from Oman
B.I'. Kanaun

HoBbii1 Bup, 11eTHOXBOCTOK popa Sceletolepisma Wygodzinsky, 1955 (Zygentoma: Lepismatidae) 13 OMaHa ........ccoevvvvevecieeiunnnne 247-

A.A. Yatsuk, E.P. Nartshuk, Ya.A. Red’kin, P.A. Smirnov, A.V. Matyukhin
Description of a new Ornithomya Latreille, 1802 species (Diptera: Hippoboscidae) from Simushir Island, Russia
A.A. Anyxk, D.I1. Hapuyk, A.A. Pepabkun, I1.A. CMupHoB, A.B. MaTroxun

Ormcanne HOBOro Buaa poaa Ornithomya Latreille, 1802 (Diptera: Hippoboscidae) ¢ octposa Cumyiuup, Poccus ... 255—

D.V. Logunov
A new species of Sibianor Logunov, 2001 (Arachnida: Aranei: Salticidae) from the Caucasus
A.B. AoryHoB

Hossiit Bup, Sibianor Logunov, 2001 (Arachnida: Aranei: Salticidae) ¢ KaBkasa 259—
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D.M. Shevchenko

New data on the biology and natural regulation of the population of the ant parasitoid
Menozziola tanaitica Shevchenko, Dubovikoff et Disney, 2024 (Diptera: Phoridae)
A.M. llleBueHko

HoBble AaHHBIE 0 GMOAOTMM U IPUPOAHOI PETYASILIN YUCACHHOCTH

S.V. Tyulina, G. Delvare

A review of the tribe Podagrionini Ashmead, 1904 (Chalcidoidea: Torymidae)

of the fauna of Russia and adjacent countries, with descriptions of two new species
C.B. TroauHa, )X. AeabBap

0630p Tpubs! Podagrionini Ashmead, 1904 (Chalcidoidea: Torymidae)

ayHsr Poccun n conpeaeAbHbIX CTPaH C OIMCAHIEM ABYX HOBBIX BIAOB
B.J. AeBaATKOB

¢ Aaabnero Bocroxka Poccun
V.I. Devyatkov

SaKOHOMepHOCTI/I SKOAOI'O-I'GOI‘pad)I/I‘{eCKOI'O pacnpeAeAeHns

Patterns of ecologo-geographic distribution of the grasshopper
Prumna primnoa (Motschulsky, 1846) (Orthoptera: Acrididae: Melanoplinae)

H.H. Tpuapux

HoBsle cBepeHust o dayHe n pacrnpeseaernu Hacrosimyx myx (Diptera: Muscidae)
Ha Tepputopuu Maraaanckoit o6aactu, Poccust

N.N. Tridrikh

A.M. OcTpoBcKuii

A.M. Ostrovsky

E.N. Ustinova, S.N. Lysenkov

E.H. Ycrunosa, C.H. AbiceHKoB
CKOABKO IIOKOAEHMIT HY)XHO puTodaram AAst OCBOEHVsI MIHBA3MBHBIX PaCTEHMI?

HPOI'HOSI)I MaTeMaTUIECKOIro MOAEAVIDOBAHUA

M.A. Logacheyv, A.V. Sinchuk, F. Janssens
Corrigenda to the checklist of the Collembola (Hexapoda) of Belarus
M.A. Aoraués, O.B. Cunuyk, ®. Anccenc

VcnipaBaenns k cincky Collembola (Hexapoda) Beaapycu
D.A. Evstigneeyv, L.V. Kuznetsova, A.B. Ruchin
A.A. EBcturnees, V1.B. Kysnenosa, A.B. Pyunn

B EBpomnerickoit Poccun u ApmeHun

LV. Shokhin, M.Yu. Kalashian, T.L. Ghrejyan
Notes on the name Lethrotrypes Jacobson, 1892 and taxonomic status

J.B. llloxun, M.IO. Kasamsn, T.A. Kpeaxsan
3ameuanus o HasBaHuM Lethrotrypes Jacobson, 1892 u TaKCOHOMIYECKOM CTAaTyCe

M.B. Ha6oxxenko, M.A. I'apabopmesa

u cpaBHeHMe dayH TeHeOpMOHMA ceMuapraHbix KoTAoBUH CeBepHoro KaBkasa
M.V. Nabozhenko, M.A. Gadaborsheva

Menozziola tanaitica Shevchenko, Dubovikoff et Disney, 2024 (Diptera: Phoridae) — mapasnTonaAa MyPaBbeB ...........cccveveeierienens 265-268
269-286
Tipula (Savtshenkia) pilipenkoi sp. n. — HOBbII BUA KOMapoB-A0AroHOXeK (Diptera: Tipulidae)
Tipula (Savtshenkia) pilipenkoi sp. n., a new cranefly species of Tipulidae (Diptera) from the Russian Far East ........ccccccccuvvuvriuncuanee 287-290
M.I. Ceprees, C.IO. Cropoxenko, B.B. Moaopnos, B.A. )Kapkos, A.J1. ITamkoBa, A.A. lllambprukoBa
AQABHEBOCTOYHOI OeCKpbIAON KOObIAKY Prumna primnoa (Motschulsky, 1846) (Orthoptera: Acrididae: Melanoplinae)
M.G. Sergeev, S.Yu. Storozhenko, V.V. Molodtsov, V.D. Zharkov, A.I. Pashkova, A.A. Shamychkova
291-297
New information on the fauna and distribution of Muscidae (Diptera) in Magadan Region, Russia 299-309
ITepBble HAXOAKM KTbIpeit popa Stichopogon Loew, 1847 (Diptera: Asilidae: Stichopogoninae) B Beaapycn
The first records of robber flies of the genus Stichopogon Loew, 1847 (Diptera: Asilidae: Stichopogoninae) in Belarus .................... 311-314
How many generations does it take for phytophages to colonize invasive plants? Mathematical modeling predictions
315-323
325-326
Distribution and host plants of some tephritid flies (Diptera: Tephritidae) in European Russia and Armenia
PacripocTpaHeHye ¥ KOPMOBbIE PACTeHUsI HEKOTOPBIX MyX-T1ecTpoKpbIAOK (Diptera: Tephritidae)
327-330
of Parathorectes pueblai Lopez-Colén et Bahillo De la Puebla, 2022 (Coleoptera: Geotrupidae)
Parathorectes pueblai Lopez-Coldn et Bahillo De la Puebla, 2022 (Coleoptera: Geotrupidae) 331-332
MarepuaAbl K II03HaHMIO )XyKoB-4yepHOTeAOK (Coleoptera: Tenebrionidae) ropxoi Vuryurerun (Poccus)
Materials to the knowledge of darkling beetles (Coleoptera: Tenebrionidae) from mountain Ingushetia (Russia)
333-342

and comparison of tenebrionid fauna of semiarid basins in the North Caucasus
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A.V. Gorochov

New and little known taxa of the genera Ancylecha Serville, 1838 and Leptoderes Serville, 1838

(Orthoptera: Tettigoniidae: Phaneropterinae) from the Indo-Malayan Region

A.B.Topoxos

HoBsle 1 MaAoOM3BeCTHbBIE TAaKCOHBI pOAOB Ancylecha Serville, 1838 u Leptoderes Serville, 1838

(Orthoptera: Tettigoniidae: Phaneropterinae) n3 VIHp0-Maaarickoit obaacTu 343-353

K 20-aernio «KaBKascKoro sHTOMOAOrM4ecKoro 6roasereHs». TakcoHbI, omicaHHbIe B KypHaAe B 2015-2024 ropax

On the 20" anniversary of “Caucasian Entomological Bulletin” Taxa described in the journal in 2015-2024 355-364
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