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Abstract. Four migratory dragonfly species, Anax ephip-
piger, A. parthenope, Pantala flavescens and Sympetrum
Jfonscolombii, arriving in Tajikistan for reproduction in spring
2019 from southernmost parts of the areal, were studied. In
spring, populations of the most abundant and widespread
immigrant species, Anax parthenope, presumably include
immigrants from both southern and local residents. Ephemer-
al water ponds, mainly rice fields, are more preferable for
oviposition of Pantala flavescens and Sympetrum fonscolom-
bii, and probably typical of Anax ephippiger, but a different
type water reservoir is necessary for A. parthenope and for a
number of local eurytopic non-migrating dragonflies.

Pestome. Becnoii 2019 1. B TamkukucTaHe MPOBEIECHO
HCCIICIOBAHNE CTPEKO3-UMMHIPAHTOB, KOTOPHIC MPUIICTAIOT
CIOJIa TS PENPOAYKLIMHY U3 PACIIOI0KEHHBIX FO)KHEE YIaCTKOB
apeana. OtmeueHo 4 Takux Buaa: Anax ephippiger,
A. parthenope, Pantala flavescens and Sympetrum fonscolombii.
Haubonee mmpoko pacnpocTpaHEHHBIM M MacCOBBIM M3 HM-
MHTPaHTOB ObLT 4. parthenope. llpennonaraercs, 94T0 BECHOM
B NONYJHALUAX 3TOr0 BUAa OAHOBPEMEHHO IMPUCYTCTBYIOT U
HWMMMIPAHTBI, IPUJICTCBIIUE C HOra, U pE3UACHTHBIC MECTHBIC
ocoOu. [IpedepeHunn B BeIOOpE 1S SHLIEKIATKH dPEeMEPHBIX
BOJOEMOB (B IEPBYIO O4Yepelb PUCOBBIX IIOJIeH) Hambonee
BbIpaxkeHbl y P. flavescens u S. fonscolombii v npeanonararoT-
csy A. ephippiger. A. parthenope, HanpOTUB, HACENACT BORO-
€MBI CaMOro pa3Horo THIIA, HE OTJIMYAsCh B TOM OT 3BPHUTOI-
HBIX a0OPUTE€HHBIX HE MUTPUPYIOIIUX BHIIOB CTPEKO3.

Introduction

There are many outstanding issues in the study on
the migrations of dragonflies. It is known that in the
Northern Hemisphere, some species regularly and sea-
sonally migrate — in spring to the north, in autumn to
the south. Moreover, autumn migrations are well-stud-
ied, but little is known about spring migrations from the
south to the north. Spring flights are barely noticeable
and any directional movements of dragonflies (swarms
or hordes) have never been visually noted [Russel et
al., 1998; Corbet, 1999; May, Mattews, 2008; May, 2013;
Borisov, 2015]. Only the use of radar in Bohai Sea of
northeastern China made it possible to track down mass

spring-summer migrations of Pantala flavescens (Fabr-
icius, 1798) to the north [Feng et al., 2006]. And analysis
of isotopic composition of migrants made it possible to
prove spring migrations of Anax junius (Drury, 1773) in
North America [Hallworth et al., 2018].

In Central Asia, four species of dragonflies are known
for seasonal latitudinal migrations: Anax ephippiger
(Burmeister, 1839), A. parthenope (Selys, 1839), P. fla-
vescens and Sympetrum fonscolombii (Selys, 1840)
[Borisov, 2015]. All these species have the extensive
ranges covering different natural-climatic zones. For three
of them, it is known that in spring already mature individ-
uals arrive to the territory of Central Asia from the more
southerly parts of the range, and their summer genera-
tions develop here. In autumn, the descendants of immi-
grants migrate back to the south. This is confirmed by
observations on ornithological traps at the Chokpak Pass
in South Kazakhstan [Borisov, 2009, 2010, 2015]. Thus,
these dragonflies live in Central Asia only during the
warm period of the year, and their larvae are unable to
hibernate here due to the temperature preferences.

The strategy of the other species, A. parthenope,
remains unclear. Obligatory autumn flights of these
dragonflies to the south and, at the same time, winter
development of larvae on the whole territory of Central
Asia (and even further north) suggest that migration
strategy of A. parthenope is similar to that of A. junius
in North America. There are cohorts with different an-
nual cycles in populations of this species, one of which
migrates and the other one remains residential [May,
Mattews, 2008; May, 2013, 2019]. In this case, it is
especially difficult to determine the spring immigration
of dragonflies, because both aboriginal individuals and
immigrants from the south can exist simultaneously in
the same locality [Borisov, 2012a, 2015].

At the present time, the most complete data on
spring finds of migratory dragonflies are available for
Tajikistan, which includes summary data for the second
half of the last century [Borisov, 2011a, b, 2012a, b,
2015]. It is interesting to obtain additional information
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about this issue, as well as to identify overall picture of
the spring immigration of all migratory species during a
particular season.

The results of the study on migratory dragonflies in
Tajikistan in spring of 2019 are given below.

Material and methods

Observation and collecting of migratory dragonflies
were conducted from 24 April to 11 May 2019 mainly in
the plain and low-mountain areas of south-western and
central parts of Tajikistan, as well as in the lower reach-
es of the Zarafshan Valley in the north-west of the
country. The selection of regions was consistent with
the main objective of exploring within a short time as
much of the territory, where migratory dragonflies could
possibly be found. Ponds of various types (lakes, fish
ponds, rice paddies, irrigation canals) were explored in
21 localities (Fig. 1).

The species of migratory dragonflies found here are
provided for each locality in the list of localities. Indi-
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viduals of 4. parthenope, which recently acquired wings,
are designated as «post-teneraly.

Results

The list of localities specifying migrant
species

1) 24-25.1V.2019. Nature reserve «Tigrovaya Bal-
ka», Lake Dar’yakul’ and adjacent desert 37°18'14" N,
68°30'43" E, 338 ma.s.l. (Fig. 2a). (4. parthenope).

2) 26.1V.2019. Jilikul’, fish ponds, 37°32'10" N,
68°32'10" E, 350 m a.s.l. (4. parthenope).

3) 26.1V.2019. Jilikul’- Kumsangir road junction,
37°26'17" N, 68°30'34" E, 340 m a.s.1. (P. flavescens).

4) 27.1V.2019. Nature reserve «Tigrovaya Balkay,
Sand Pass, 37°15'37" N, 68°25'38" E, 340 m a.s.1. (Fig. 2b).
(A. ephippiger, A. parthenope).

5) 27.1V.2019. Nature reserve «Tigrovaya Balkay,
Lake Goluboe, 37°12'54" N, 68°21'00" E, 324 m a.s.l.
(A. parthenope, P. flavescens).
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Fig. 1. Locality map of migratory dragonflies in Tajikistan in spring of 2019.
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Fig. 2. The localities of concentration of A. parthenope during spring in the desert part of Nature reserve «Tigrovaya Balka»
(loc. 1). a — floodplain terrace on the border between desert and riparian areas; b — semi-fixed sands with shrub vegetation
(Salsola and Tamarix).

Puc. 2. Mecra xoHyentpaumn A. parthenope B BeceHHWi IEpMOA B IYCTHIHHOI 30He 3amoBepHmka «Iurposas Baaxa» (loc. 1).
a — IOVIMEHHAs! Teppaca Ha TPaHMUE MEKAY HYCTBIHHOW M TYTailHOV 30HAMM; b — IOAY3aKPEIAEHHBIE NECKM C KyCTapPHUKOBOVL
pactureastoctsio (Salsola and  Tamarix).

6) 28.1V.2019. Lokhur village, Lake Lyaurkul’,
38°01'43" N, 69°12'34"E, 38°01'50" N, 69°12'38"E, 715 m
a.s.l. (Fig. 3a). (4. parthenope, S. fonscolombii).

7)29.1V.2019. Spring river Besh-Kapa and irrigation
canals, the surroundings of the village of Kodara,
37°39'37" N, 69°32'13" E, 458 m a.s.l. (Fig. 5). (4. par-
thenope).

8)30.IV.2019. The surroundings of Parkhar, Surkhob
village, 37°26'53" N, 69°19'15" E, 460 m a.s.1. (4. par-
thenope).

9) 30.1V.2019. Spring river Besh-Kapa and irrigation
canals, the surroundings of the village of Lenin, 37°39'31"
N, 69°20'37" E, 455 m a.s.l. (4. parthenope).

10) 1.V.2019 Kapaly village, irrigation canal,
37°41'05" N, 69°29'24" E, 470 m a.s.1. (4. parthenope).

11) 1.V.2019. The neighborhood of the village of Bul’en,
37°54'41" N, 69°20'52" E, 670 m a.s.1. (4. parthenope).

12) 1.V.2019. Ridge Sarsaryak, Ekizak village (Khur-
chashma), warm creek, 38°06'36" N, 69°09'52" E, 950—
1100 m a.s.l. (4. parthenope).
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13) 2.V.2019. The surroundings of the city of Vakh-
dat, fish ponds, 38°34'11 N, 69°01'29" E, 872 m a.s.l. (4.
parthenope, S. fonscolombii).

14)4.V.2019. Village Sarazm, rice paddy, 39°31'18" N,
67°25'44" E, 880 m a.s.l. (Fig. 3b). (4. parthenope, S.
fonscolombii).

15)4-5.V.2019. The surroundings of the city of Pen-
jikent, rice paddy, 39°3028" N, 67°35'41" E, 950 m a.s.1.
(Fig. 3¢). (4. parthenope, S. fonscolombii).

16) 6.V.2019. The surroundings of the Gissar For-
tress, 38°27'59" N, 68°35'28" E, 695 m a.s.l. (4. par-
thenope).

17) 6, 11.V.2019. Regar (modern Tursunzoda) neigh-
borhood, rice paddy, 38°31'51" N, 68°13'08" E, 732 m
a.s.l. (4. parthenope, P. flavescens, S. fonscolombii).

18) 07-08.V.2019. The surroundings of the village of
Krylov, flooded fields, fish ponds, irrigation canals,
37°54'41" N, 68°49'46" E, 431 m a.s.1. (4. ephippiger, A.
parthenope, P. flavescens, S. fonscolombii).

19)9.V.2019. Village Ramit, 38°43'41" N, 69°19'18"E,
1195 ma.s.l. (4. parthenope, S. fonscolombii).

20) 9.V.2019. Ramit gorge, Yos, trout ponds, 38°39'32"
N, 69°10'41" E, 1025 m a.s.l. (4. parthenope, S. fonsco-
lombii).

21)10.V.2019. Dushanbe, Lake Career, 38°30'41" N,
68°43'51"E, 730 m a.s.l. (4. parthenope, S. fonscolombii).

The list of migrant species

Anax ephippiger. Localities: 4 (one individual visu-
ally), 18 (3 pairs in copuli visually).

The species was noted only in two localities of the
Vakhshskaya Valley. On 27 April, the only individual
was observed in the swarm of A. parthenope in the
desert part of Nature reserve «Tigrovaya Balkay (loc. 4).
On 8 May, one more observation of these dragonflies
took place (loc. 18). From 10 a.m. to 1 p.m., three flying
pairs in copuli were noted on flooded field.

Anax parthenope. Localities: 1 (160°T", 79%, «old»
individuals with shabby wings (Fig. 4a)), 15", 299 post-
teneral), 2—12 (visualy), 13 (10" post-teneral), 14-17
(visually), 18 (13" post-teneral), 19-20 (visually), 21
(10" post-teneral).

The species was noted in all explored localities.
Massive swarms of these dragonflies were observed in
the desert part of Nature reserve «Tigrovaya Balka»
(loc. 1, 4) (Fig. 2). When it rained, it was easy to hand-
pick dragonflies hiding among the bushes (Salsola and
Tamarix). The majority of viewed individuals (more
than 50) looked very «old» and had shabby wings,
reflecting the prolonged period of their existence in the
imaginal phase (Fig. 4a, b). Individuals, which recently
acquired sparkly and uninjured wings, were seen much
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less frequently. Copulating pairs of 4. parthenope were
often noted in the desert at a distance from ponds.
Reproductive behavior (coupling and oviposition) were
observed on ponds of various types (lakes, rice pad-
dies, fish ponds, irrigation canals).

Pantala flavescens. Localities: 3 (one individual vi-
sually), 5 (one individual visually), 17 (2J'C", 1%,
06.V.2019; 70°C", 11.V.2019), 18 (19).

In late April, only two individuals were observed in
the south of the Vakhshskaya Valley. In the first decade
of May, the species was already common in all studied
rice paddies in the vicinity of Regar in Gissar Valley (loc.
17). Oviposition of these dragonflies was also observed
here. But at the same time, on 4 and 5 May, these
dragonflies were absent in rice paddies of the Zarafs-
han Valley (loc. 14, 15).

Sympetrum fonscolombii. Localities: 2 (visually), 6
40'd), 13 (15T, 299), 14 (visually), 15 35T, 17
(1250, 06.V.2019; 20°T, 299, 11.V.2019), 18 (visually),
19 (30°TY), 20 (visually), 21 (19).

All viewed individuals were «old». Their coloring
differed from that of insects which recently acquired
wings. Males had dark red coloring (Fig. 4c) and fe-
males had reddish black, dark olive green coloring.

The species was the most numerous in rice paddies
(loc. 14, 15, 17) (Fig. 3d, c). Also it was observed on fish
ponds (loc. 13). The high number and active reproduc-
tive behavior were noted on Lake Lyaurkul’ (loc. 6) (Fig.
3a). This lake is an extensive (1.2 x 0.6 km) ephemeral
pond, which dries up in autumn. It is located in inter-
mountain area and is formed by melt-water in spring.
The banks of this temporary lake are open. There is no
emergent and semi-aquatic vegetation.

Discussion

In spring of 2019, all 4 species of migratory dragon-
flies were noted on the studied territory. Their number
and nature of distribution were markedly different.

A. ephippiger was the smallest of all migratory spe-
cies. It was singly observed in two localities. The pres-
ence of pairs in copuli indicates the reproductive be-
havior of these dragonflies.

A. parthenope was a common species everywhere.
And also reproductive activity was observed every-
where. Both «old» and recently winged individuals were
noted. It seemed that in the swarms of these dragonflies
in the desert part of Nature reserve «Tigrovaya Balkay,
the largest number were migratory dragonflies from the
south. Well worn wings of dragonflies can serve as
evidence of their long-term migratory activity.

P. flavescens was singly noted in the south of the
Vakhshskaya Valley in late April. In the first decade of

Fig. 3. Ephemeral ponds, which are oviposition sites of A. parthenope and S. fonscolombii. a — periodically drying up Lake
Lyaurkul’ (loc. 6); b — rice paddies in the vicinity of Sarazm (loc. 14); ¢ — irrigation canal and rice paddies in the vicinity of

Panjakent (loc. 15).

Puc. 3. DdemepHble BOAOEMBI — MmecTa siigekaapkn A. parthenope and S. fonscolombii. a — mnepuoamdeckn nepechixaiomgee
osepo Asypkyab (loc. 6); b — pucosbie moast B oxkpecrnoctsix Capasma (loc. 14); ¢ — opocuTeAbHDBII KaHaA M PUCOBBIE TIOAS B

okpectHocTsix [lenpxmkenra (loc. 15).
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Fig. 4. Migratory dragonflies. a — «old» individuals of A. parthenope collected in the desert part of Nature reserve «Tigrovaya
Balka» (loc. 1, 4); b — «old» male of A. Parthenope (loc. 4); ¢ — mature male of S. fonscolombii (loc. 13).

Puc. 4. CTpeKo3b-MMMUIPaHTBL a — «cTapble» ocobu A. parthenope, cobpaHHble B IYCTHIHHONM YacTy 3alloBeAHMKa «Tmrposas
Baaka» (loc. 1, 4); b — «crapoi» camey A. parthenope (loc. 4); ¢ — noaosospeasi camey S. fonscolombii (loc. 13).

May, the species was common in rice paddies of Gissar
Valley (Central Tajikistan).

8. fonscolombii, in contrast to the previous species,
was rare on the plain area of the south-west of Tajiki-
stan, but was common on submontane and highland
areas of central part of the country (above 700 m a.s.1.),

and also in rice paddies of the Zarafshan Valley (above
800ma.s.l.).

It should be pointed out that at the same time three
out of four species (without A. ephippiger) were ob-
served in rice paddies of Gissar Valley (loc. 17). All four
migratory species were simultaneously noted in only
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one locality in the northern part of the Vakhshskaya
Valley (loc. 18). All of them «appeared» in a small num-
ber on the temporary pond immediately after its forma-
tion. This is a meadow, which is specially filled with
water using irrigation system in order to cut the hay.

It is of interest to note that similar but more
outstanding picture of sudden appearance of migratory
dragonflies was seen by one of the authors in the same
locality in spring of 2014 (unpublished). From 26 to 30
April, there weren’t noted any species of migratory
dragonflies. On the night of 1 May, plot of the field was
flooded due to accidental rush ofirrigation canal. And
thus, a small temporary pond (approximately 80 x 30 m
and with a depth of 0.4 m) was formed. The next morning,
migratory dragonflies of three species appeared on this
pond in large numbers: A. ephippiger, P. flavescens and
S. fonscolombii. Dozens of dragonflies were within
eyeshot at the same time. There was pairing and
intensive oviposition in all species.

The preferences of migratory dragonflies in the
choice of ephemeral ponds for oviposition should be
highlighted. Such a strategy undoubtedly has an adap-
tive significance [May, 2019]. In habitats, where hydro-
biocenoses has not yet been established or is in the
early stages of formation, the resistance of native biota
is minimal and, as a rule, there are no aquatic predators.
In this case, rapidly developing larvae of migratory
dragonflies gain a competitive advantage. In Tajikistan,
the preimaginal development of P. flavescens and
S. fonscolombii takes no more than 2 months on aver-
age [Borisov, 2011b, 2012b].

At the same time, it remains a mystery how migrato-
ry dragonflies choose the newly formed ponds for ovi-
position among all the diversity of ponds. One of the
visual differences of ephemeral ponds, which can serve
as guidance for dragonflies, is the absence or poor
development of aquatic and semi-aquatic vegetation,
for instance, like in rice paddies after its recent water
admission.

P. flavescens [Corbet, 1999; Borisov, 2012b; May,
2013] and S. fonscolombii [Lempert, 1997; Borisov,
2011b; Ikemeyer et al., 2015] have clear preferences in
development on ephemeral ponds. These species are
common inhabitants of rice paddies in Tajikistan and, in
general, Central Asia [Borisov, 2015]. Apparently, 4.
ephippiger has the same preferences in the choice of
habitats for larvae [Dumont, Desmet, 1990; Borisov,
2011a]. In contrast to the previous species, 4. par-
thenope inhabits various ponds, not differently from
the eurytopic native non-migratory species of dragon-
flies. On Central Asian plains, it is mostly artificial ponds
connected with irrigation system. It is not yet known
whether there are differences in preferences in the choice
of larval habitats for migratory and residential individu-
als of 4. parthenope.
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