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ABSTRACT. New data on the distribution of 2
species of the genus Gymnometriocnemus Edwards,
1932: Gymnometriocnemus (Rhaphidocladius) bruma-
lis (Edwards, 1929) and Gymnometriocnemus (Rhaphi-
docladius) kamimegavirgus Sasa et Hirabayashi, 1993
in Russia are presented. The species were caught using
an emergent trap installed on the territory of Moscow.
The distribution of the species on the territory of the
European part of Russia was proved using morpholog-
ical and molecular methods.

РЕЗЮМЕ. Представлены новые данные о
распространении 2 видов рода Gymnometriocnemus
Edwards, 1932: Gymnometriocnemus (Rhaphidocla-
dius) brumalis (Edwards, 1929) и Gymnometriocnemus
(Rhaphidocladius) kamimegavirgus Sasa et Hirabaya-
shi, 1993 на территории России. Виды были пойма-
ны при помощи эмергенц-ловушки, установленной
на территории Москвы. Распространение видов на
территории европейской части России было дока-
зано с использованием морфологического и молеку-
лярного методов.

Introduction

The genus Gymnometriocnemus Edwards, 1932 in-
cludes about 20 species distributed mainly in the Hol-
arctic region. The greatest number of species is known
from the territory of the Palearctic (9 species), 3 spe-
cies are recorded in the Nearctic region [Makarchenko,
Makarchenko, 2019]. Larvae of most species have pre-

viously been regarded as terrestrial [Andersen et al.,
2013], but there is evidence for at least semi-aquatic
lifestyle in larvae of subgenus Rhaphidocladius from
Norway [Stur, Ekrem, 2015]. The genus Gymnometri-
ocnemus is divided in the 2 subgenera: Gymnometrioc-
nemus s.str. and Rhaphidocladius Saether, 1983. The
species of the subgenus Rhaphidocladius posess an
extremely long virga with needle-like sclerotization in
the adult males. The subgenis Rhaphidocladius includ-
ed 4 valid species: G. (R.) brumalis (Edwards, 1929),
G. (R.) kamimegavirgus Sasa et Hirabayashi, 1993, G.
(R.) tairaprimus Sasa et Okazawa, 1994 and G. (R.)
volitans (Goetghebuer, 1940). The study of the type
specimens of G. (R.) volitans fulfilled by Stur & Ekrem
[2015] showed that the species belongs to another ge-
nus — Chaetocladius Kieffer, 1911. As a result the
three species only remained in Rhaphidocladius. A
more detailed study of the material determined as G.
(R.) volitans, carried out by the same authors, showed
that some of the material on G. (R.) volitans was identi-
fied incorrectly and according to molecular genetic
analysis, coincides with G. (R.) kamimegavirgus, de-
scribed from Japan. Such specimens were discovered
in Norway, the distribution of G. (R.) kamimegavirgus
was precised. The species is quite rare and for a long
time there was no information about its distribution in
Russia until it was recently discovered in the Far East
[Makarchenko, Makarchenko, 2019]. G. (R.) tairap-
rimus, described from Japan, was firstly registered in
Russia in Jewish Autonomous Region by Makarchenko
& Makarchenko [2019]. The third species, G. (R.)
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brumalis proved to have divergent genetic clusters
[Stur, Ekrem, 2015] but the authors couldn’t examine
and barcode a sufficient number of specimens to confi-
dently conclude if the divergent genetic clusters in G.
(R.) brumalis can be regarded as separate species. They
found this species in Norway. Makarchenko & Makarch-
enko [2019] registered G. (R.) brumalis from the Far
East of Russia basing on the morphological characters
of this species.

Our investigations on Diptera captured in emer-
gence-traps in Moscow Region suddenly resulted in
the registration of the following 2 species: Gymnome-
triocnemus (Rhaphidocladius) brumalis and G. (R.)
kamimega-virgus. The species are quite rare. We reg-
ister them in the European part of Russia and thus
supplement the data on their real distribution.

Material and methods

The flies were captured with the help of emergence trap.
The emergent trap was designed to catch insects leaving the
soil. It is a pyramid made of dense black cotton fabric with
metal ribs, covering an area of 1 m2, with a container fixed to
the top, transparent to the sun’s rays, with a fixing liquid —
96% ethyl alcohol. The trap was installed from 27.04. to
5.07.2022 on soil in a pine forest (Fig. 1). The specimens
were determined using the key by Makarchenko & Makar-

chenko [2019]. The final determination was carried out us-
ing molecular methods.

DNA extraction was carried out from several legs or
head of insects in 50 µl of lysis buffer (Protease K, mer-
captethanol, Tris-HCl, EDTA) for 1.5 hours at 65°C with
shaking. PCR was performed using the Encyclo Plus PCR
kit (Evrogen, Russia) according to the manufacturer’s proto-
col. For PCR, universal primers for the standard fragment of
the mitochondrial COI gene were used: LepF1 (5'- AT-
TCAACCAATCATAAAGATAT-3') and LepR1 (5'-
TAAACTTCTGGATCCAAAAA-3') [Hebert et al., 2004].
The obtained products were visualized by electrophoresis in
1% agarose gel. If the product was available, the target
fragment was separated from nonspecific amplification prod-
ucts using perparative electrophoresis in 2% agarose gel and
purified using the CleanUp Mini kit (Evrogen, Russia). Se-
quencing was carried out at the “Center for Collective Use
Genome”. The analysis of the obtained chromatograms was
carried out using the BioEdit program [Hall, 1999]. The
GenBank identification results [Altschul et al., 1990] for
Gymnometriocnemus brumalis matched 100% similarity and
100% coverage with the sequence of the same species num-
bered KP050314.1 from Norway. The sequence obtained for
the species Gymnometriocnemus kamimegavirgus matched
with 100% similarity and 98% coverage with the sequence
of the species of the same name numbered HM421376 from
Norway and Gymnometriocnemus volitans numbered
MZ633347.1 from Finland. The sequences obtained have
been submitted to GenBank with numbers OQ947086 for

Fig. 1. General view of the emergence trap.
Рис. 1. Общий вид эмергенц-ловушки.
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Figs 2–5. General view of hypopigium of Gymnometriocnemus (Rhaphidocladius) species: 2, 3 — G. (R.) brumalis; 4, 5 — G. (R.)
kamumegavirgus. Scale bar 50 µm (after Makarchenko & Makarchenko, 2019, Figs 4, 5, 8, 9).

Рис. 2–5. Общий вид гипопигия самцов Gymnometriocnemus (Rhaphidocladius): 2, 3 — G. (R.) brumalis; 4, 5 — G. (R.)
kamumegavirgus. Масштабная линейка 50 мкм (по Makarchenko & Makarchenko, 2019, Figs 4, 5, 8, 9).

Gymnometriocnemus brumalis and OQ947087 for Gymnome-
triocnemus kamimegavirgus.

The taxonomy of the genus, subgenera and species fol-
lows data from Stur & Ekrem [2015] and Makarchenko &
Makarchenko [2019]. The examined specimens are kept in
the Institute of Ecology and Evolution, Russian Academy of
Sciences.

Gymnometriocnemus (Rhaphidocladius) brumalis
(Edwards, 1929)

Figs 2, 3.

MATERIAL. Russia: Moscow Region, village Pervomayskoe,
left bank of Zhiletovka river, pine forest with admixture of decidu-
ous species 55.46164°N, 037.18284°E, 27.04–7.05.2022, S.M.
Tsurikov, A.G. Zuev (19 males).
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DIAGNOSIS. The species, like other members of the
subgenus Rhaphidocladius, is characterized by a strongly
developed virga beginning in tergite 8 and the absence of a
process on tergite 9, which has only a medial fold. The
species differs from G. (R.) tairaprimus by simple, not dou-
ble, lower appendage of gonocoxite. The species differs
from G. (R.) kamimegavirgus by wing membrane which has
setae on at least half of wing, weakly sclerotized and often
hardly visible lamella of virga and angulate lower append-
age of gonocoxite (Figs 2, 3) [Makarchenko, Makarchenko,
2019].

DISTRIBUTION. The species was described for Great
Britain [Edwards, 1929]. Registered in Norway [Stur, Ekrem,
2015]. According to the data in Fauna Europaea the species
is also known from Sweden, Finland, Ireland, France, Ger-
many, Hungary, Luxemburg, Poland, Switzerland, Neder-
lands and Spain [De Jong et al., 2014]. According to the
World database of Diptera the species is also widely distrib-
uted in Canada and USA [Evenhuis, Pape, 2023]. The spe-
cies is not rare but for a long time there was no information
about its distribution in Russia. It was recently registerd in
Primorsky Krai (Lazovsky District), Jewish Autonomous
Region and Khabarovsk Krai (Khabarovsk District) [Makar-
chenko, Makarchenko, 2019]. We prove the distribution of
the species in European Part of Russia.

Gymnometriocnemus (Rhaphidocladius)
kamimegavirgus Sasa et Hirabayashi, 1993

Figs 4, 5.

MATERIAL. Russia: Moscow Region, village Pervomayskoe,
left bank of Zhiletovka river, pine forest with admixture of decidu-
ous species 55.46164°N, 037.18284°E, 27.04–7.05.2022, S.M.
Tsurikov, A.G. Zuev (2 males, 7 females).

DIAGNOSIS. Males of this species seem to be much
darker in comparison with specimens of G. (R.) brumalis:
thorax and abdominal tergites dark brown, almost black.
Wing membrane has setae on the most apex only. The spe-
cies differs from G. (R.) tairaprimus by simple, not double,
lower appendage of gonocoxite. The species differs from G.
(R.) brumalis by strongly sclerotized and well visible lamel-
la of virga and rounded, not angulate lower appendage of
gonocoxite (Figs 4, 5) [Makarchenko, Makarchenko, 2019].

DISTRIBUTION. The species was described from the
territory of Japan (Nagano, Honshu Island) [Sasa, Hiraba-
yashi, 1993]. Registered in Norway [Stur, Ekrem, 2015]. In
Russia it was found in the Far East (Magadan Region) only

[Makarchenko, Makarchenko, 2019]. Our registration is the
first for the European part of Russia.
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