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Abstract. New records and observations of a migratory
dragonfly Anax ephippiger in Russia and the first record in
Abkhazia are provided. Due to a peculiar migratory life
strategy these dragonflies inhabit the Caucasus only in the
warm season.

Pesrome. TIpUBOIATCS HOBBIC HAXOJOKH W HAOIIOICHUS
MHUTPHPYIOIIETO BHIA CTPeKo3 Anax ephippiger B Poccun u
nepBast Haxoaka B A6xa3uu. biaronaps cBoeoOpa3Hoil Mur-
PAaIMOHHO KM3HEHHO! CTPATEr iy 3TH CTPEKO3bI OOUTAIOT Ha
Kagka3e ToJbKO B TEIIBII HEPHOJ TOA.

Introduction

Anax ephippiger (Burmeister, 1839) (Fig. 1) is fa-
mous for its migratory life history [Corbet 1999; Du-
mont, Desmet, 1990; Dumont, 2014; Lambret, Boudot,
2013; Kalkman, Monnerat, 2015]. The core of its range
is Africa and SW Asia from where vagrant individuals
invade Europe, Central and East Asia, reaching Iceland
in the north, China, Japan and Thailand in the east and
crossing the Atlantic Ocean to reach the Carribean
region and even Brazil [Kalkman, Monnerat, 2015; Pierce,
2017]. European records are thought to be mostly asso-
ciated with African or SW Asian vagrants, with only
very limited breeding sometimes occurring [Kalkman,
Monnerat, 2015]. The eastern limit of the species’ range
in Europe is shown by Kalkman and Monnerat [2015] as
roughly corresponding with the former U.S.S.R. border
but including parts of the Ukraine and Caucasus. At the
same time their dot map shows only three points in the

part of the Caucasus in Russian Federation. This looked
as a bias of insufficient knowledge rather than the actu-
al situation, as the Caucasus is available as a crossroad
for migrations from both Africa and SW Asia.

A. ephippiger has been so far reposted only from
five localities in the territory of Russian Federation, as
listed below. The aim of this work was to reveal more
cases of occurrence of this species in Russia and their
circumstances.

Materials and Methods

The work is based on two sources of information:

(i) the collection of the Institute of Systematics and
Ecology of Animals of the Siberian Branch of the Rus-
sian Academy of Sciences, Novosibirsk (ISEA), includ-
ing stored but so far untreated materials, and

(i) the authors’ personal observations and collec-
tions. The first author visited the Black Sea coast of the
western Caucasus in mid-summer 2015, 2016 and 2017,
the second author explored the Caucasian region more
broadly in 1998 and 2017.

The records of 4. ephippiger in the Russian part of
the Caucasus in general and Abrau Peninsula in particu-
lar are shown on the maps of Figs 1 and 2, respectively.
Fig. 1 also shows an unpublished record from the adja-
cent locality of Abkhazia. These figures were produced
using the MapCreator 3 software (www.primap.com). The
locality numbers correspond to those in the lists below.
Geographical coordinates were retrieved from Google
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Fig. 1. Localities where Anax ephippiger was found in Russia. For explanation of locality numbers see the text.

Puc. 1. Mecra naxopox Anax ephippiger B Poccun. Homepa AOKAaAMTETOB COOTBETCTBYIOT TaKOBBIM B TEKCTE.

Earth. The photos of Figs 3 and 4 were taken in nature by
the first author.

List of published reports of Anax
ephippiger from Russian Federation

territory

1. [Bartenev, 1921]: Stavropol’skiy Kray Province,
the Kuma River lower reaches, 19 collected by Vi-
nokurov. (Note that referring to this record, Skvortsov
[2010] provided a wrong locality Zimnyaya Stavka (also
mentioned by Bartenev with respect to other species).
This Bartenev’s record of A. ephippiger was also refer-
enced by Artobolevskij [1929] as being from ‘the step-
pen Daghestan’.

2. [Skvortsov, 2010]: Kabardino-Balkaria, Bezengi.
data by S.V. Kotachkov. (43°13'N, 43°17'E).

3. [Skvortsov, 2010]: Krasnodarskiy Kray, Sochi
District, Khosta, data by S.V. Kotachkov. (43°31' N,
39°53'E).

4. [Skvortsov, 2010]: Krasnodarskiy Kray, Sochi Dis-
trict, Matsesta, data by S.V. Kotachkov. (43°33' N,
39°47 E).

5. [Onishko, 2014]: Astrakhan’ Province, Krasno-
yarka District, Dosang settlement environs, data by
V.V. Onishko (46.923708° N, 47.903106° E; no date, the
excessive ‘preciseness’ of coordinates as in the cited
source).

New material:

6. Krasnodarskiy Kray, Dzhubga Town, a sea coast,
44°19'N, 38°42'E, 17.VIIL.1988, 19 (collector unknown)
(ISEA).

7. Krasnodarskiy Kray, Novorossiysk, 44°43"' N,
37°46' E, 40°F", 1099 (collector and date unknown)
(ISEA).

8. Abkhazia, Gagra District, Gantiadi settlement, 43°23'
N, 40°05'E, 31.VIIL. 1970, 2%%, Violovich leg. (ISEA).

9. Krasnodar, 44°59'7" N, 39°01"21" E, 20 ma.s.l., 5,
7.1X.1988,30', 1%, S.N. Borisov leg.

10. 50 km E of Krasnodar, Ust’-Labinsk, 45°12'00" N,
39°42'08" E, 30 ma.s.l., 30.VIII.1988, several individuals
seen, S.N. Borisov.

11. Abrau Peninsula, WNW slope facing, 300 m E of
Dyurso village, a road through hornbeam forest,
44°40'47" N, 37°33'54" E, 53 ma.s.1., 22.VIL.2017, 19,
numerous individuals seen, 19 photographed (Fig. 3b),
O.E. Kosterin.

12. Abrau Peninsula, S slope 400 m W of Dyurso
village, roadside, 44 °40'S1" N, 37°33'24" E, 72 ma.s.l.,
20.VI1.2017, 3 individuals seen, 1 photographed (Fig.
3a); 21.VIL.2017, 3 individuals seen, O.E. Kosterin.

13. Abrau Peninsula, SW slope with sparse juniper/
oak/hornbean stand between Dyurso village and
Mokraya Shchel’ valley, 44°41' N, 37°32' E, 90—
120 m a.s.l., 21.VI1.2017, numerous individuals seen,
O.E. Kosterin.
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14. Abrau Peninsula, road at a SE slope of the
Mokraya Shchel’ valley, 44°41'35" N, 37°30'47" E, 56 m
a.s.l., 21.VI1.2017, numerous individuals seen, O.E. Kos-
terin.

15. Abrau Peninsula, road going through hornbeam
forest 1 km NW of Malyy Utrish village, 44°43"' N,
37°27'E, 36 ma.s.l., 23.VI.2017, numerous individuals
seen, 2 males photographed (Fig. 3c—d), O.E. Kosterin.

Observations

1. All individuals of 4. ephippiger collected and
observed by the second author (Borisov) in 1988, 5,
9.1X.1988 at Krasnodar (loc. 9) and on 30.VIIL.1988 at
Ust’-Labinsk (loc. 10), were immature. They were star-
tled from trees and bushes along a ground road or at
orchards and flew away, no soaring ones were seen.
They were startled from trees and bushes along a
ground road or at orchards and flew away, no soaring
ones were seen. No water bodies were present nearby.

2. The species was specially sought for but not
found by the second author (Borisov) during his trip
to the western Caucasus in May 2017 with the follow-
ing route: Pyatigorsk (2—-6.V.2017), Divnomorsk near
Gelendzhik (8-9.V.2017), Novorossiysk (10.V.2017),
Anapa (12-13.V.2017), Slavyansk-na-Kubani (14—
17.V.2017).

3. The first author (Kosterin) found A. ephippiger in
mass quantities in Abrau Peninsula between Anapa
and Novorossiysk at the stretch of the Black Sea coast
from Dyurso village to Malyi Utrish village examined on
20-24.VI1.2017.

Malyy Utrishi

From the night 19/20.VIL.2017 to the evening
20.VIL.2017 the coast was struck by a furious (up to 25 m/
s) storm (bora) which followed several days of previous
heat (up to 37 °C) and came from the north as formed
behind the main range of the Caucasus (rather low in its
western part). The first author arrived to the coast at the
end of'the day of 20.VIL.2017, immediately after the storm
had finished. In the dusk (18:53) he startled three imma-
ture individuals of A. ephippiger from tall herbs aside a
road going through dense oak-hornbeam forest on a SE
coastal slope facing Dyurso village (loc. 12). The drag-
onflies (Fig. 3a) perched very close to each other, maybe
within 1 m, on neighbouring stems in a sort of shelter
formed by a forest and a bluff at a sharp turn of the road.
Next morning, on 21.VII.2017, two individuals were star-
tled from exactly the same place, but none in the evening.

During the day 21.VII1.2017, small aggregations of
several flying individuals of 4. ephippiger, were perma-
nently observed all along the road going parallel to the
coast, at its examined stretch between Dyurso village
and Mokraya Shchel’ valley. Besides, two points of
concentration of hundreds of individuals were found.
One was at a SWS mountain slope covered by juniper/
oak/hornbeam open stand; it occupied quite a large
area approximately (loc. 13). The other was at a road at
SE slope of the Mokraya Shchel’ valley (loc. 14). In
these large aggregations, part of individuals swarmed
in the air while others perched low at the bases of grass
and herbs near trees or bushes but very rarely on their
branches, with an intensive turnover observed between
the flying and resting individuals. All individuals were
immature (still no blue colour) and were very cautious.
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Fig. 2. Localities where Anax ephippiger was found in Abrau Peninsula. For explanation of locality numbers see the text.
Pointed line refers to the route along which the species was observed continuously.

Puc. 2 Mecra naxopaox Anax ephippiger na n-ose Abpay. Homepa AOKaAMTETOB COOTBETCTBYIOT TAKOBHIM B Tekcre. Ha
mapiipyre meskay aokaauteramu 10 m 12 Bup Berpedascst moctostHHO (yemnb GeABIX TOYEK).
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Fig. 3. Perching immature individuals of Anax ephippiger : a — a male at a roadside on S slope 400 m W of Dyurso village,
20.VIL2017; b — a male at a forest road on WSW slope 300 m E of the Dyurso village, 22 VI1.2017; ¢, d — a female and male
1 km NW of Malyy Utrish village, 23.VI1.2017.
Puc. 3. Moaoaste ocobu Anax ephippiger: a — camen y soporn Ha 1oxxHoM ckaone 400 m 3 c. Atopeo, 20.VIL2017; b — camey
Ha aecHOV popore Ha BIOB cxaone 300 m B c. Aropeo, 22 VII2017; ¢, d — camka n camey 1 xm CB ¢. Maaswi Vrpum, 23.VIL2017.
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In two subsequent days, two more such congrega-
tions were observed. One was found in the morning
(7:32-7:40) of 22.VI1.2017 at a road going through horn-
beam forest on a WNW slope facing Dyurso village
(Fig. 3b) (loc. 11); here 1 male was collected. The other
was found in the morning (7:42—7:50) of 23.VIL.2017 ata
road going through hornbeam forest 1 km NW of Malyy
Utrish village (here most individuals rested on horn-
beam branches rather than grass (Fig. 2¢c—d) (loc. 15).
Interestingly, not a single individual of A. ephippiger
was found there next morning.

4. It should be noted that A. ephippiger was not
found in Abrau Peninsula in July 2015 and 2016 [Kos-
terin, Solovyev, 2017].

5. It is noteworthy that on 20-21.VI1.2017 individu-
als of another well-known migrant, Pantala flavescens
(Fanricius, 1798), were observed together with A. ephip-
piger, although not in great numbers (Fig. 4). This
species was registered in this area in July 2016 but not
2015 [Kosterin, Soloviev, 2017].

Discussion

At present A. ephippiger is known in Russia mosty
from the Caucasus and there is one, the northernmost,
record from the Astrakhan’ Province. It can be found in
other regions, as it has been reported from much more
northerly territories of both Europe and Asia [Borisov,
2011; Kalkman, Monnerat, 2015].

The above data suggest that in the Caucasus this
species is still known only in later summer and autumn
(20 VII — 7 September). It is noteworthy that all collect-
ed and/or observed individuals were immature. Those
found at Krasnodar and Ust’-Labinsk were subteneral,
not more than 1-2 days old, and should have devel-
oped in some water bodies nearby. Hence all these
dragonflies were of the summer brood, that is progeny
of immigrants from the south. This kind of life history is
known for A. ephippiger both in Europe [Kalkman,
Monnerat, 2015] and Central Asia [Borisov, 2011]. The
dragonflies arriving from the tropical and subtropical
parts of the range to the southren temperate zone breed
successfully. The fast preimaginal development taking
fom 70 to 120 days [Bernard, Musial, 1995; Vonwil,
Wildermuth, 1990; Lambret, Boudot, 2013] allows adult
emergence in late summer to early autumn, that is exact-
ly what we evidenced in the Caucasus.

The mass appearance of 4. ephippiger observed in
Abrau Peninsula is most interesting. No doubt, so nu-
merous individuals arrived to Abrau Peninsula from
behind the Caucasus in the north, as following the
strong storm. It is known that in tropics, «migrating
swarms travel with rain bearing winds (seasonal mon-
soon fronts), which allow the species to use temporary
flooded depressions to breed» [Corbet, 1999; Giinter,
2005; Kalkman, Monnerat, 2015: 171]. The same is
known for another migratin species, P. flavescens. Symp-
tomatically, it was also observed along with A. ephip-
piger in Abrau Peninsula, although much fewer in num-

Fig. 4. Females of Pantala flavescens resting in the evening
at oak-hornbeam forest margin at the Sukhaya Shchel’ Valley
2.3 km W of of Dyurso village, 20.VIL.2017.

Puc. 4. Camxn Pantala flavescens ma omymxe ay6oBo-
rpabosoro aeca B poanse Cyxas Jear 2,3 xm 3 c. Aropco
seuepom 20.VIL2017.

ber. So, synoptic processes seem to have similar effect
to migrating species of dragonflies [Corbet, 1984, 1999].
This habit of following storms seems to remain in migra-
tory dragonflies at temporary latitudes. Thus, swarms
of A. ephippiger were observed moving in the southern
direction at the Black Sea Coast of Bulgaria in late
September / early October 2004 when cold aerial fronts.
These dragonflies were presumed to have developed in
the western Black Sea region and were forced to migrate
to the south by atmospheric processes [Giinter, 2005].
A similar situation was observed by the second author
at Chokpak Pass in Western Tian Shan. There, intensity
of autumn migrations of dragonflies dramatically in-
creases with arriving of cold aerial fronts [Borisov, 2010,
2015]. In North America, a correlation was revealed of
the autumn migrations of Anax junius (Drury, 1773)
with weather deterioration, that is with coolings and
rains. A trend was even observed that whether amelio-
ration (warming or wind cessation) the intensity of mi-
grations decreases or they cease completely [Russel et
al., 1998; Wikelski et al., 2006; May, Matthews, 2008;
May, 2013].
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Hence it can be supposed that the congregations of
A. ephippiger observed in Abrau Peninsula were ex-
pression of their migratory activity, that is formation of
swarms before their migration to the south. The autumn
southwards migrations of this species in the Black Sea
region were reported by Giinter [2005]. Marinov [2001]
also supposed that there is a regular route of autumn
migrations of this species along the Black Sea coast.
Our Central Asian data suggest that 4. ephippiger
directionally migrates to the south in autumn [Borisov,
2015]. In the Mediterranean, the winter development of
the larvae of 4. ephippiger may occur only in the south-
ernmost regions: it was reported from the Atlantic coast
of Morocco and, in warm winters, in Spain and southern
France [Belle, 1984; Faton, 2003; Lambret, Boudot, 2013].

The breeding sites of the dragonflies observed in
Abrau Peninsula cannot be inferred with certainty but
they should be in the same region. Most probably these
were «limansy, the vast brackish river estuaries at the
flat Black and Azov sea shores in the flat westernmost
territories of Krasnodarskiy Kray: «as might be expect-
ed for a species living mainly in seasonal waters, the
larvae tolerate the high salinity and many reproduction
sites in the Mediterranean are found in brackish coastal
wetlands» [Kalkman, Monnerat, 2015: 171].

Hence, the mode of presence of 4. ephippiger in the
Caucasus (and Russia), as well at the moderate lati-
tudes of Europe and Asia in general, is peculiar. These
migrating dragonflies inhabit those regions only in the
warm season. In spring they arrive from the main, south-
ern part of the range for reproduction. This arrival may
be more a diffusion concerning few individuals than a
directed migration of their large numbers. Their much
more numerous progeny comprising the summer (tem-
perate) brood directionally migrate to the south in au-
tumn, in swarms following storms. Rich breeding sites
of this summer brood should be sought for in ‘limans’
at the Black and Azov Sea coasts in the western part of
Krasnodarskiy Kray, or in water reserves elsewhere in
its lowland part, almost not explored in odonatological
respect.
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