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Abstract

We analyzed 70 individuals belonging to the suborders of damselflies and dragonflies. The main goal of this study
was to reveal the critical and significant characteristics for classifying Mongolian damselflies and dragonflies into
families. The Mongolian dragonflies are divided into 2 suborders (Zygoptera and Anisoptera), based on their shape
and size of wings. The compound eye shape and their position play significant role in classifying on suborder levels.
Families of damselflies are distinguished by number of cross-veins between the wing base and nodus, and shape of
pterostigma. For instance, Spread-winged damselflies (Lestidae) included the two cells in basal side of pterostigma.
For the families of dragonflies, features of compound eyes, shape of their rear margin and shape of triangle near the
base of forewings play valuable role for separating families. All of the characteristics mentioned above, were found to

play key role in determining classification of Mongolian damselflies and dragonflies.
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Introduction

In 1758, Carl Linnaeus, the scientist who developed
the basis of the modern system of naming and
classifying plants and animals on our planet,
studied the taxonomy of the Odonata and gave
the order its first scientific name [1]. There has
been intensive research conducted in European
countries since, and over the past 100 years,
many studies have been conducted to determine
Odonata morphology, reproduction, historical
evolution, and the relationship between Odonata
families, genera and species [2]. In the nature,
dragonflies occur in a variety of aquatic and
terrestrial ecosystems, depending on the stage of
their development, and they play a significant role
in the natural balance of their environments. In
addition, different members of this order have
adapted to live in different aquatic environments
during the larval stage, so it is possible to use them
as indicators for assessing surface water quality
[3]. Researchers have used the wing venation

*Corresponding author
E-mail address: bayarmaad@mas.ac.mn

characteristics of Odonata representatives as the
main criterion for identifying species [4]. Although
the venation of the Odonata wings produces unique
patterns, it is often necessary to take into account
other associated features because species belonging
to specific families and genera often have the same
pattern characteristics [5][6][7][8][9]. Therefore, it
is considered possible to solve taxonomic problems
at the species level by studying the coloration of
the head and abdomen, wing venation, and shape of
the reproductive organs, as well as by identifying
their genetic makeup and the specific characteristics
of the larval stage development [10][11][12][13]
[14][15].

Many foreign and domestic scholars have studied
the Odonata of Mongolia, having identified 68
species belonging to 24 genera of 7 families
belonging to two suborders, Zygoptera (damselflies)
and Anisoptera (dragonflies). However, there
is a distinct lack of research on their taxonomy,
especially on identifying criteria for distinguishing
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between Odonata families, genera, and species [16]
[17][18][19][20].

Therefore, we aimed to identify the characteristics
of Mongolian Odonata families and the criteria
required to classify them according to the taxonomic
system.

Material and methods

Samples: 35 specimens of damselflies (Zygoptera)
and 35 specimens of dragonflies (Anisoptera)
of Odonata order found in Mongolia were
surveyed. These include taxonomic study of
samples collected in: Khar Zurkhnii Khukh Lake
(2 specimen: 2021.06.26) and Khangal Lake (2
specimen: 2021.06.28) in Tsenkhermandal soum,
Khentii aimag; Road from Bayan-Uul soum to
Norovlin soum (1 specimen: 2021.08.02); Ikh Gun
Lake, Baganuur district, Ulaanbaatar (3 specimen:
2021.06.18); Sanzai (3 specimen: 2020.08.14), Zuun
mod spring (2 specimen: 2020.08.05) in Sukhbaatar
district; Khun Lake in Songinokhairkhan district
(1 specimen: 2021.08.20); Khun lake in Kherlen
river valley, Mungunmorit soum, Tuv aimag (7
specimen: 2021.07.17), Shatan railroad junction
in Batsumber soum (1 specimen: 2020.06.26);
Yeruu river valley, Mandal soum, Selenge aimag
(9 specimen: 2013.06.14); (1sh: 2013.06.14),
Baga-Ulunt, Bugant village (1 specimen:
1999.06.30); Delgetseg, Tushig soum (1 specimen:
2018.08.13), Orkhon river bank, Baruunburen
sum (1 specimen: 2017.07.09); Kharaa river (1
specimen: 2017.08.06); Ereen lake, Jargalan soum,
Gobi-Altai aimag (3 specimen: 2020.07.15), (1
specimen: 2021.07.12); Alag lake in southern
Bugat soum (3 specimen: 2020.07.21); Ugii lake,
Arkhangai aimag (2 specimen: 2005.08.19),
Khiiniii River (3 specimen: 1967.08.24); Chono
Kharaikh river (2 specimen: 1967.07.22), Uyench
river (1 specimen: 2018.07.21) and Durgun
lake, Khovd aimag (2 specimen: 2021.07.09);
Tolbo Lake Bayan-Ulgii province (1 specimen:
1967.07.28), Achit lake near Ulaangom soum,
Uvs province (1 specimen: 1963.08.08); 165 km’s
east of Sumber soum, (1 specimen: 2004.06.18);
Chuluunkhoroot soum (2 specimen: 2021.08.01),
Khukh Lake (2 specimen: 2021.08.01), Numrug

62

(1 specimen: 2021.07.29) and Buir Lake (1
specimen: 2021.07.28), Khalkhgol soum, Dornod
province; Ikh Nart Nature Park, Dalanjargalan
soum, Dornogovi aimag (1 specimen: 2017.07.02);
river delta in Tumurbulag soum, Khuvsgul aimag
(1 specimen: 1969.08.04); Khar Yamaat mountain,
Tumentsogt soum, Sukhbaatar aimag (1 specimen:
2017.07.25); Buuryn Khukh Zadgai, Khanbogd
soum, Umnugovi aimag (1 specimen: 2012.08.20);
Ekhiin river, Shinejinst soum, Bayankhongor
aimag (1 speciman: 1969.08.12); Khuvsgul lake
shore, Khuvsgul aimag (1 specimen). Following
works were used in criteria selection defining
Odonata families: “K ¢ayne cmpexoz (Odonata)
Moneonuu”,  “Onpedenrumenv  cmpeko3  no
kpoiioam”, “BHMAY-pin IllaBbk TOHmOpXOIIOX
ToBY Omumur”’, “Cmpekozvt Bocmounoii Eeponer n
Kaskaza: Amnac-onpedenumens” [4][16][21][22]

[18].

Results

The Odonata distributed in Mongolia belong to 7
families of 2 suborders. These include species in
demoiselles (Calopterygidae), pond damselflies

(Coenagrionidae), spreadwings (Lestidae)
families of the damselflies (Zygoptera) suborder;
and spiketails (Cordulegastridae), clubtails
(Gomphidae), hawkers (Aeshnidae), emeralds

(Corduliidae), and skimmers (Libellulidae) families
of the dragonflies (Anisoptera) suborder. All
members of these Odonata families distributed in
Mongolia are divided into two suborders by one or
two common characteristics [18][22].

Key to suborders of the Mongolia

* Distance between compound eyes is larger than
eye diameter (Figure 1A). The shape and size
of the fore and hindwings, as well as the pattern
formed by the branching of the wing veins, are
the same. The fore and hind wings attached to the
thorax through all parts of the wing base (Figure
2A) i, Damselflies (Zygoptera)

* Compound eyes are linked by specific site or
distance between eyes are less than eye diameter
(Figure 1B, 1C). Fore and hindwings differing in
shape and venation. The shape, size, and pattern



Figure 1. Eye shapes of Odonata representatives: A
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. Damselfly (Lestes sponsa, 2021.07.17 T): Tuv province, Mungun

Morit soum, Khun lake. B. Dragonfly (Leucorrhinia pectoralis, 2013.06.14): Selenge province, Mandal soum, Khonin
Nuga C. Dragonfly (Ophiogomphus cecilia, 2017.08.16): Kharaa river, Selenge province

of the fore and hindwings differ. The post wing is
clearly widenedatthebase. The fore and hindwings
attached to the thorax only at the front of the base
(Figure 2B).....ccccevvvennenns Dragonflies (Anisoptera)

40% of Odonata species in Mongolia belong to
damselflies (Zygoptera) suborder, the majority
of which are represented by the narrow winged
damselflies (Coenagrionidae) species. This family
of damselflies contains about 1,300 species, so it
is the most widespread group and occurs on all
continents of the world [2][23]. Origin of species
belonging to the demoiselles (Calopterygidae)
family has been relatively well studied [24]
[25]. The males of most species in this family have
relatively bright colored wings [22].

Key to families of the Mongolian Zygoptera

1

. There are only two cross-veins between the

base and the nodus of the wing (Figures 3A and
3B)

There are more than two cross-veins between the
base and the nodus of the wing. The base color
of the wings is entirely green or brownish, with
a single shiny broad blue-green or dark blue
spot (Figure 3C) ..ccoeevvvievieeieens Demoiselles
(Calopterygidae)

. The cell behind the pterostigma around the tip

of the wing is composed of only cell (Figure
AA) i Narrowwinged
damselflies (Coenagrionidae)

The cell behind the pterostigma around the tip of

the wing, consists of 2-3 distinct cells (Figure
4B). The general color of the body is shiny
greenish. Species come in a variety of colors,

ranging from green to crimson, as well as brown,
bronze, or dark brown. But there are no species
with reddish color........ccccocceee Spreadwings
(Lestidae)

There are 41 species of dragonflies (Anisoptera)
in Mongolia. With only larvae of the spiketails
(Cordulegastridae) family [26] currently recorded,
the family has been included in below identification
key, due to possibility of discovering full developed
individuals [4][22][27].

Key to families of the Mongolia

1.The compound eyes are touched to each other

at one point only (Figure 5A), and this feature is
clearly visible when viewing the dragonfly from
above or behind. The body generally has a yellow

Spiketails (Cordulegastridae)

Above features do not match...........ccoeeveevenennenee. 2

2.The compound eyes do not touch each other,
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but are completely separated (Figure 5B).
............... Clubtails (Gomphidae)

The compound eyes are separated together in an
apparently wide area (Figure 5B).......cccccceeueunenene. 3
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Figure 2. Odonata wings attach to the thorax A. Damselfly (Enallagma cyathigerum 2021.06.26): Khentii province,
Umnudelger soum, Khar zurkhnii khukh lake B. Dragonly (Orthetrum brunneum, 2021.07.12): Gobi-Altai province,
Jargalan soum, Ereen lake

Figure 3. Cross-veins between the base and nodus

of wing. A. Lestidae (Lestes sponsa, 2021.07.17):

Tuv province, Mungun Morit soum, Khun Lake B.

Coenagrionidae (Enallagma cyathigerum, 2021.06.28)

Khentii aimag, Umnudelger soum, Khangal lake

C. Calopterygidae (Calopteryx splendens, 2018.07.21),
Khovd aimag, Uench soum, Uench river

it i,
e ent v
S
Saupiiicriine
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Figure 4. The number of cells in basalside of pterostigma. A. Coenagrionidae Enallagma cyathigerum, 2021.06.28):
Khentii aimag, Umnudelger soum, Khangal lake B. Lestidae (Lestes sponsa, 2021.07.17): Tuv province, Mungun
Morit soum, Khun Lake

Figure 5. Type of compound eyes A. Libellulidae

(Sympetrum  danae, 2020.06.26): Selenge aimag,

Mandal soum, Khonin Nuga B. Aeshnidae (Aeshna

Juncea, 2020.08.14): Ulaanbaatar, Sanzai C. Gomphidae

(Ophiogomphus cecilia, 2017.08.06): Kharaa river,
Selenge province
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3.The tip (the sharpest angle) of the “triangle” on the abdomen has an “ear” -like horn (Figure
the anterior wing, is directed towards the tip of 8). This feature is most pronounced when
the wing, or the triangle is essentially horizontal viewing the dragonfly body from strictly above.
(Figure 6A)............... Hawkers (Aeshnidae) Emeralds (Corduliidae)

- The tip of the “triangle” on the anterior

. e ; - When viewed from the side, the rear margin of
wing, is directed backwards (Figures 6B and

the compound eyes is not curved and forms a

TE) W 4 ronouned smouth edge (Figurs 7B). The second
4. When viewed from the side, the rear margin of segment of the male’s abdomen has no “ear” -like
the compound eyes is clearly rounded and curved hOINS.....ooovveeeen. Skimmers (Libellulidae)

(Figure 7A). In males, the second segment of

s -
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Figure 6. The “triangle” on the forewing of the dragonfly.
A. Aeshnidae (Aeshna juncea, 2005.08.05): Arkhangai
aimag, Ogii lake B. Corduliidae (Cordulia aenea,
2013.06.14).: Khonin Nuga, Mandal soum, Selenge aimag.
C. Libellulidae (Libellula quadrimaculata, 2021.07.12):
Gobi-Altai, Jargalan soum, Ereen lake

: A\ % >
'f [\, 7 - | Sy
Figure 7. The rear margin of the compound eyes. A. Corduliidae (Cordulia aenea, 2013.06.14): Selenge aimag,
Mandal soum, Khonin Nuga, B. Libellulidae (Libellula quadrimaculata, 2021.07.12): Gobi-Altai, Jargalan soum,

Ereen lake
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Figure 8. The “ear” -type horn on the second segment
of the abdomen 3. Corduliidae family (Cordulia aenea,
2013.06.14): Khonin Nuga, Mandal soum, Selenge aimag

Conclusion and Discussion

Currently, there are 8 families of Odonata
recorded in Mongolia, belonging to two
suborders of dragonflies. In the suborder
Zygoptera the families of pond damselflies
(Coenagrionidae) and spreadwings (Lestidae)
differ from the demoiselles (Calopterygidae) in
that they have two transverse veins on the surface
from the base of their wings to the nodus of the
wing. Demoiselles (Calopterygidae) have more
than two transverse veins in that position on its
wings.

The damselflies of the Coenagrionidae family
have one cell behind their pterostigma, while the
Lestidae family has two or three cells. The wings
of the Calopterygidae have entirely green or brown
base color with a broad, shiny bluish-green or deep
blue stripe. Dragonflies of the Gomphidae family
are completely different from other families in that
they have “completely separated compound eyes”,
while the Cordulegastridae eyes are only connected
atasingle point. Dragonflies of the Aeshnidae family
differ from other dragonfly families by having the

tip of the “triangle” on their anterior wing directed
to the tip of the wing, with the triangle assuming
essentially ‘“horizontal” position. Dragonflies of
Corduliidae and Libellulidae families have the
“triangle” pointing in “vertical” position. The back
edge of the compound eyes of the dragonflies of
Corduliidae family is clearly rounded and curved,
which differ from those of Libellulidae family’s
smooth edges.

Studies in recent years identified a new species
of dragonflies within Cordulegastridae family of
the Anisoptera suborder in Mongolia [26]. The
taxonomic classification of the species within
this family remains so far largely unresolved [2]
[27]. The species within Cordulegastridae family
are distributed in similar environments, particularly
shallow streams and rivers, resulting in limited,
patchy distribution. Therefore, depending on
geographical location, Cordulegastridae exhibit
a large variation in morphology, which causes
difficulties for researchers in distinguishing
between different species in the absence of material
evidence. Moreover, studies in recent years have
also proposed classifying some genera of this
family and independent families, and also uniting
some species into one [2][27].

It is impossible to evaluate the benefits dragonflies
represent to the aquatic ecosystems of Mongolia.
They feed on a wide variety of floating animals
living in aquatic environments, including larvae
of flies and mosquitoes and also constitute a food
source for other animals in those habitats. Due to
Odonata representatives being adapted to unique
environments, they quickly respond to the changes
in their habitats, and this quality is being used as an
ecological indicator [28][29][30][31] . There is a
distinct need to conduct further detailed studies into
Odonata specifically in Mongolia, with a focus on
utilizing the species within this order as indicators,
establishing Odonata groupings in specific
ecosystems of Mongolia, clarifying taxonomic
classification of the species within the order, and
determining population numbers and densities.
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MonroJi opabl coHbIH (Odonata) anruiiana 3ylH acyyaaJi
Hyunxapocasvin baspmaa, Yynyynbaamapein I anmuemaa

Hlunoicnax Vxaanvr Akademu, buonoauiin xypasnsu, LLlyeyy, wasdic cyonanwin rabopamopu

Xyma3H aBcan 2021.8.1; Xanan toxuonayyiacan 2021.8.1; 3esmeepcen 2021.8.1

Xypaauryu

Bux MoHron opHbl coHbIH 70 193KHH/T OOIOBCPYYIaNT XUHK THATIIPUIT 1371 6ar OOJIOH OBTHIH TYBILIWH]] aHTUJIaH
AATaxaj dyxajg Yypar TYWIDTIIX MAanryyp MIHHXKYYIUNT TonopxoitnoB. Monron opabl coHo (Odonata) xoép man
Oart xyBaaraax 0eree; YHJICOH/AID JAITABYHBI X3JI03p, XIMXKID OOJIOH HUMIMAI HYAHUIX33 OalpIUIBIH OHIUIOTOOP
srapHa. XapuH VDK 1anaBunT COHbIH OarT Xaphsajarjax OBryyna JajlaBuHbl Cyypb OOJIOH JIalaBUYHBI CyJaCHBI
3aHTMIIaa XOOPOH]I OPLIMX XOH/UIOH CyJaCHbI TOO, JaJIaBUHBI OPOH OpuuM[] Oalpiax eHreT HYJHUH X3103p, XIMXKID,
TYYHHI XOIHO Oalipiax TOPJIOT HYJHUH TOO XapwiIIlaH aJiITYH IIHHXKTIH O0aifx 0eree] HY Hb aHTHJIAI 3 MaIl
qyXaJ YYpar TYHIPTrIHI. Opeecre aanaBuuT (Anisoptera) COHbIH XyBb/I HUIIMAJI HYIHUI Oaiipiial, TaAr9p Hb 0ep
XO0OPOHJI00 XOJIOOTICOH OHIYIOT, HYAHUH Xa)Kyy TalyyAbIH apblH UPMITUIH X31109p, ©MHE 1allaBuHbI CYyypb OPUUM]
OpIIMX TYPBaDKUH XI9HHUM X103, TYYHUH XYpII OHIOT YYCTICIH OPOMHBI YHIIINK Oyif 3yT siraaTaii Oaiix Oereen

OATI2P IMHHXKYYA YT A3 Oarr XaMparaax COHbIH OBI'YyyJbIT TOZ[OpXOﬁ.HOXOI[ HX39XOH YYpar FYﬁIlZ)TFS)K Oaiina.

TYJZ)CYYP yec: MoHuroi COHO, MXXWJI aJIaBUYUT COHO, 6pO6CroJl JajlaBUUT COHO, TAKCOHOMM, aHTWJIaJT 3Yﬁ

Opuua

Manail rapar ma33pXx ypramaig, amMbTHBIT HIPIIX
OpPYMH YEUIH CUCTEMWINIMMH YHJIIC CyypUUHr
OonoBcpyyiican dpmMTIH Kapn Jlunneit 1758
o conblH (Odonata) aHrmman 3yHH acyyasibir
COHHPXOH CYyNa/DK COHOHJI IIWHXKIDX YyXaaHbl
AHXHBl HApUUTMHT onrocoH Oaiimar [1]. Toap
Lar yesc Xoui EBpomnbIH yJiC OpHYyAaX COHBIH
cymanraa JSpUYHMTIA XUUTIK DXDIJICOH Oereen
cyyauitH 100 rapyil >KWJIMAH XyranaaHj COHBIH
Oue OYTLUITH OHIYIOT, YPJKHJI XOT KU, TOATIIPUIH
TYYX2H XyBbCax YW $BIl, COHBIH OBOT, TOPOI,
3YIJT XOOPOH/IBIH yIaM TOPJIMHH X0J000T TOrTOOX
YUTIIRJ33P OJIOH Cyjanraa Xuirmkan [2]. baiirans
JP3P COHO XOTNIIMHHXOe6 alb Y€ IIaTaH/] OPIINH
Oyiiraac xamaapaH ycaH OOJOH Xyypaill ra3pblH
Tepen OYpHHH JKOCHCTEM]I TOXHOJAOX 0a TI[
aMBJIpaNbIHXaa TYPII XYPIIdH Oy OpUMHA MaIl
qyxajq Heslee Y3YYJIH?. TyyHWIH 5H> Oaruiin

*Xonboo 6apux 30xuoey
yaxum xase: bayarmaad@mas.ac.mn
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TOJOOJIOTUU]l TOpeJl 3YHIUHHXI?  OHILIOr00C
XaMaapaH aBrajjaiH maranaaa (ye) sH3 OypuiiH
yCaH OpPUYMHJI aMbJpax 30XHMIJIOT00T OJICOH Oaiix
TYJI 5H? IIUHX YaHAPT Hb TYITYypJlaH THIHUNT
ragaprblH YCHBI YaHAPBIT YHAIIX MHAMKATOP 3YHI
0O0JIrOH armriTax 00JIOMKTOM 'K y319T [3].

Cymnaauuny OaruiiH  TeOJIeeJIerYIUiH
JIaJTaBYHBI XOKUJITUWH OHIYIOTHUT 3YHJI TaHHUX
YHACOH MMANTYyp IIMHX OOJTOH amuriajuar
OaiicaH [4]. CoHBIH JJaJIaBYHBI CYIaCHYYl ©BOPMOI]
XAKWIT YYCIIX X3JIMM 4 TOAOPXOM OBOT, TP
xampargax 3yWIyyaIuidH XyBbA YT X99KUIT HXKUIT
IIMHX 4YaHapTail OaliX TOXHOIZON AJI03T Y4Hp
Oycam XOpIHUX IIHWHK TAIMIATYYAUUT 3adImryi
xapranzax Imaapanara Tyarappar [S][6][7]1[8]
[9]. MiiMa COHBIH TOJTOM OOJIOH XABJIUWH OHTO,
TYYHHH X32KHUIT, YPKIUHH dPXTHUH X27103p 35par
XOpUIMX MIMHXK TAMIATMUT CYIJIaxblH 33P3TLR)d
TOAHUN FEHETUK TOI'TOI] OOJIOH aBrajijiail ye IIaTHBI

XOTXKIIMAH ©BOPMOI] HIMHKUUT  TOJIOPXOMUIIOX

COHBIH
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3amaap 3YWINNH TYBIIVH] aHTUIAJ 3YHH acyy Il
MIUHIBIPIX O0omoMkTol 1K y3mor [10][11][12]
[13][14][15].

MoHT0N OpHBI COHBIH 3YHIHMUAH OYPIIdXYYHHA
TyXal acyyUIbIT ra1aaj], JTOTOOIbIH OJIOH 3PJIOMTIH
COHHPXOH CYJaJK ©0pCIUitH OyT3371 TyypBUIiIIaa
TyCraH TyC OpOHJA WXHJI AajaBuur (Zygoptera)
0ooH epeecren namaBuut (Anisoptera) COHO
XOMII3X 2 97 0art XxaMmparaax 7 OBruitH 24 Tepein
xapbsanaraax 68 3yiin Oaiiraar OypTracoH XdAul 4
THATIIPUIH aHTHIIAN 3YH, sUTaHTysia, COHBIH OBOT,
Tepel, 3YHIYYAUHT XOOpOH[ Hb SUIrax MIAITyyp
HIMHXKYYIUAT  WIAPYYIdX UMIVIIIMHH — cyJanraa
xoMmc toM [16][17][18][19][20].

Wiima 0wt MOHTOJI OpPHBI COHBIH OBTMWH IITUHK
YaHapbII' TOJOPXOMIOX, TIAr3IPUIT aHTUJIAN 3YHH
CUCTEMUHH Jaryy aHrujaH suiraxaj Ilaapaargax
WANTYyp WUHKYYIUAT WIPYYIDX 30PUITO TaBbXK
AKUILJIAB.

Cynaaraansl MaTepHaJ, apra 3y

Cynanraansl 133: MonTom opabl coHbIH (Odonata)
Oart xapbsanargax Voxwn gamaBumt (Zygoptera)
COHBIH Teieesen 0ojox 35 Ooxaranb, Opeecren
JamaBIAT COHBIH (Anisoptera) 35 Ooxramuiir
cylanraanz xampyyJjcad. YYHI: X3HTUH allMIruiiH
IoHx3pMaHan CyMblH HyTar AdBCIIP A3X Xap
3ypxauii Xex Hyyp (2 mr: 2021.06.26) OGomon
Xanran Hyyp (2m: 2021.06.28), basa — Yy cymaac
Hoposnun cym opox 3ama (lm: 2021.08.02),
Viaanbaatap XoTbiH baranyyp ayypart opmimx
Ux T'ym myyp (GBur: 2021.06.18), Cyxbaarap
Ayypruiin Hyrtar meBerap m3x CanzaitH am (31
2020.08.14), 3yya moans! Oyinar (2mr: 2020.08.05),
CoHruHoxaipxaH AyypruiiH HyTar I3BIrap 19X XyH
Hyyp (1m: 2021.08.20), Tes aiimruiin MeHreH-
MopsT cyMm, XdpidH TONBIH XOHAWHT Oaiipiax
Xyn Hyyp (7m: 2021.07.17), batcym03p cymann
Oaiipnax [laran 3epiuer (1m1: 2020.06.26), CandHrs
aitmruitn Mangan cym, Epee ronsia xenauit (9mr:
2013.06.14), (1ur: 2013.06.14), Byrant TOCTOHBI
Bara-Onent (lm: 1999.06.30), Tymmr cywm,
Honrampr (1mr: 2018.08.13), bapyyHOypaH cyM,
OpxoH roneH 3paor (1u: 2017.07.09), Xapaa ron
(1m: 2017.08.06), I'oBb-AnTaii atiMruitn XKapranan

CYMBIH HyTar opuux Jpa3H Hyyp (311: 2020.07.15),
(1mr: 2021.07.12),
Oaiipmax Anar myyp (3ur: 2020.07.21), Apxanrait
aiimruitn Oruit myyp (2mx: 2005.08.19), Xynyi
roneH dpar (3m: 1967.08.24), XoBn aWMruitn
Yono xapaiixsiH Toi (2ur: 1967.07.22), Yenunitn
ron (lo: 2018.07.21), [Hdepren wnyyp (2un
2021.07.09), basu-Onruii aiimruitn TonGo Hyyp
(1m: 1967.07.28), YBC aliMruiiH YiaaHroM CyMbIH
mopran opmmx Aunt Hyyp, (lu: 1963.08.08),
Hopuonx aitmrmitn  Cym03p cymaac 3yyH 3YIT
165 kM (lur: 2004.06.18), UymnyyHXOpPOOT cym
(2m: 2021.08.01), Xex nmyyp (2ur: 2021.08.01),
Xanx rom cymMblH HyTar gaxe Hemper OGar (lm:
2021.07.29), byiip wyyp (lm: 2021.07.28),
JopHorosp aiimruiiH [lamaHkaprajgaH CyMbIH
Hytar gaxp Mx wHaptern BUI (1m: 2017.07.02),
Xegscreun aiiMruite Temep Oyiar CyMbIH HyTar J1axb
oJioH roJibiH 0amuup (1ur: 1969.08.04), Cyxbaarap
aiiMruitH TyM3HLIOIT CyMbIH HyTar, Xap smaar
yyn (lm:  2017.07.25),
Xanbora cymbH HyTar Byypein xex 3agrait (1o
2012.08.20), basaxonrop aiimruiin uH»XKHHCT
cympiH HyTar OxuiH rtonm (lmr: 1969.08.12),
Xencren aiimar XeBcres HyypbiH 3par (lmr:)
33par raspyyjaac IyriyyJicaH JP2K MaTepua
aHTWiIam 3YyWH OonoBcpyynT xuiicoH. COHBIH
(Odonata) OBrHiH WIMHXK YaHAPBIT WIIPXUIIIXK
MANTYyp MHAHXUAT COHTOXH00 “K ¢ayne cmpekos
(Odonata) Moneonuu”, “Onpederumens cmpexos
no kpviivam’”, “bBHMAY-pin 1llaBexk ToHOpXOHIOX
ToBY Omumur”, “Cmpekozvt Bocmounoii Eeponer n
Kaexasa: Amnac-onpeoenumens” [4][16][21][22]
[18] 39par OYT2IYYIHIAT allHIIIaB.

Byrat cyMBIH ©MHeJ X3CAIT

OMHOroBL aliMTHITH

Cynanraans! yp AyH

MoHron opHBI HyTar IPBCIIPT 2 174 OarwitH 7
oBortT xapbsamarmax coHo (Odonata) Tapxax
OaitHa. Yyua: Vokun nanapuut (Zygoptera) COHbIH
111 6araac X33HIPp coHo (Calopterygidae), Cyman
cono (Coenagrionidae), bap cono (Lestidae),
XapuH Opeecresl AajgaBuuT COHBIH (Anisoptera)
a1 6araac Illopon cyynt cono (Cordulegastridae),
OBree cono (Gomphidae), [damuyyp CcOHO
(Aeshnidae), DOwmramxun coHo (Corduliidae),
XKunxsns cono (Libellulidae) rax 39par oBryyasia
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TOJIe6JI6J OYPTTATACOH. MOHTO0JI OPOH/I TapXallTTai
9/IT9P OBTHIH OYX TOJIOeJIeryn]] 0epT aryyariax
HUHUTIIDT HATAIC XOEP XOPIINX HMIMHKIIPID HATIIK
x08p 1 Oart xyBaargana [18][22].

/120 6az mooopxoiiiox myaxyyp

e COHBIH HUHIMAI HYAHYYAUMH XOOPOHAOX
3aifH X3MXK?3 Hb HYJIHUH JuaMeTpiIdC ux OaliHa
(1A-p 3ypar). OmMHen O0JIOH XOWI MaTaBIHBI
X2I109P, XOMKII, TYYHWIDH JJATaBYHBI CyIACHBI
cajaananTaap YYCdX XOIKMIAT WXKWI. OMHOI
OOJIOH XOWJI JaNaBUHyyHI CyypuiiHXaa Oyx

XOCT3p  IPIKTIUrS  xojbormoHo  (2A-p
3740121 o) I Howcun oanaguum cono
(Zygoptera)

e COHBIH HHHIMAI  HYJHYYA  XOOPOHIOO

TOJIOPXOH XAMIKIATIAP HUWICOH OSCBAT HIAT
L3TI3P XOJIOOTICOH. DCBAIT HYJT XOOPOH/IBIH 32
Hb HY/IHUITX?9 quameTpadc Oara 6aiina (15;1B-p
3ypar). OMHe ] OOJIOH XOWT TaTaBuYHBI XAI03D,
XOMKID, XIIKWIT XOOPOHJ00 sraarail. Xomnyg
JlaJIaBY CYypb X3CI33P33 WIIPXUH OpPIrecCoH.

OwmHen OONOH XO#x [namaBd CcyypuilHXaa
36BXOH YPJI X3CI33P33 IPINKTIUTII X0JI00TT0HO
(2b-p 3ypar)............. OBpoeoczon oanasuum cono
(Anisoptera)

xamparjax 3YWIYYAUWH yaaM TepIuiH X01000
XapblaHryi caiin cyuiaracas [24][25]. OHd oBorT
Xamparjax UXdHX 3YWIYYIUiH 3p Ooaranny 1 Marl
TOJI OHTeJIeT JiajaBurai Oanaar [22].

Horcun oOanaguum coHvlH 0602 MOOOPXOUNOX
myaxyyp

1. JlamaBuHbl ©MHOJ HUPMAIT Jaryy, JaJlaBUHBI
CYYPHIAH X3CT33¢C JIaJIaBUHbI CyTaCHBI 3aHTUIIaa
(nodus) XypTanx 3aiix 36BXOH XOEp XOHIIOH
cynactait (3A, 3b-p 3ypar) .....cccccvevvverieenenne. 2

- JlamaB4HBI ©MHO]] WUPMAT Jaryy, JTaJlaBuHbI
CyypuiiH CyZacHBbI
3aarmiaa  (nodus) XypTosx 3aig  xoépooc
WIYY XeH[UIeH cynac Ouid. [lamaBu Oyxammgda
HOTOOH 93CBAJI XYPOHAYY CYYph OHIOTI
Oaiix Oereej rsman3caH XOX HOTOOH ACBII
TYH X6X OHre OYXWH HAT epreH cyJanTai
(3B-p 3ypar) ........oevennnnn. X99HIPP COHO
(Calopterygidae)

X3CTI3C  JTalaBUYHBI

2. JlanaByHbl OpPOM  OpUMMJ  OPIIHUX
HYOHUH (pterostigma) apn Oaiipmax Topior
30BXOH HAT OYTIH HYIHIIC TOTTCOH LIMHXTIH
(4A-p 3ypar). ..cccceeeveecreeereennen. CyMaH COHO
(Coenagrionidae)

OHI'OT

B

1-p3ypar. Convinbazuiinmeonoonocuoutin HyoOHutixanospyyo: A. Moicunoanasuumcono (Lestessponsa, 2021.07.17T): Tos
aumae, Meneenmopomcym, Xynnyyp. b. Opoeoceonoanasuumcono (Leucorrhiniapectoralis, 2013.06.14): Consnesatimae,
Manoan cym, Xonun nyea B. Opeeceen oanasuum corno (Ophiogomphus cecilia, 2017.08.16): Cansnes atimae, Xapaa 2on

Mowuron opoHa Toxuonaox conbiH (Odonata)
3yimuiin - 40%  HB COHBIH
(Zygoptera) m3a Oart xamparjgax Oereej yYHUH
muiax xacruiir Cyman coHo (Coenagrionidae)
3331719T. Jpnxuiia 13 oBor 1300 opuuMm 3y
TyJl XaMIHUH OPTOH TapXaJlTTal OYJarT OartaxsiH

VOKHUJI  JaJlaBuUdT

33pariP3  OyX THUBYYIRI TOXHOMIOHO [2][23].
Xapua Xo9HIPp conbiH (Calopterygidae) oort

140

- JlanaB4yHbI OpO OPUMM/I OPIIMX OHI'OT HYAHUI
(pterostigma) apn Oaiipyiax TOPIOT WIIPXUH
surapax 2-3 HyaHI3C TorToHo (4b-p 3ypar).
bueuniin epeHxuii 6Hre HOrOOBTOp, I'SUIAN3CAH
MIMHKTIH. YWYy OHTeHUH XyBbJ XyBUIOap
UXTOW 0aliX Tyl HOTOOBTOPOOC XYpdIH yIIaaH
XYPTIIIX 3aBCPBIH OHTOTIH 0aiix O0JIOMKTONH
39parmPd OOp XYpaH, Xypall 3cBan Oapaad,
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2-p 3ypar. Conbin 6acutin meseen02uouliH 0aiasy YIdHCmaedd Xon00200x xacse. A. Vircun oanasuum cono (Enallagma
cyathigerum, 2021.06.26):Xonmuu aiimae, Omnooanzsp cym, Xap 3ypxuuii xex nyyp b. Opeeceen daraguum cono
(Orthetrum brunneum, 2021.07.12): T'oev-Anmaii atimae, Kapeanan cym, Spasu uyyp

3-p 3ypar. HMocun Odanasuum combiH OANABYHBL CYYPUAC
3aneunaa Xypmaix XeHonen sypaac A. bap comvln 06802
( Lestes sponsa, 2021.07.17): Toe atimae, Moneon
mopom cym, Xyn wyyp B, Cyman convin oeoe (Enallagma
cyathigerum, 2021.06.28) Xommuii auimae, OmHe0129p
cym, Xanean nyyp B. Xoonysp convin osoe (Calopteryx
splendens, 2018.07.21), Xoeo aumae, Yenu cym, Yenu eon
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4-p 3ypar. Mowcun oanasuum couvin 0anasyHul 3aHeuraansl apo obatipnax mopnoe. A. Cyman couwin osoe (Enallagma
cyathigerum, 2021.06.28) : Xomwmuil atimae, Omnoedanesp cym, Xanean nyyp b. Bap convin osoe (Lestes sponsa ,
2021.07.17).:Tees aiimae, Meneon mopom cym, XyH HYYp

&

5-p 3ypar . Opeoceon danaguum COHbLIH HULIMII HYO
| xonbozocown batidoan A. JKunxsns convin 06oe (Sympetrum
danae, 2020.06.26): Conones aiimae, Manoan cym,
Xonun nyea b. [lammnyyp convin osoe (Aeshna juncea,
2020.08.14): Vnaanbaamap, Canzaii B. Gscee convin
0oz (Ophiogomphus cecilia, 2017.08.06): Cansnes

aumae, Xapaa 2on
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6-p 3ypar. Opeeceon danasuum CoHbIH OMHOO OANAGUUH
A\ s 029px “eypsamcun”. A. Jlammnyyp convin 06oe (Aeshna
' Jjuncea, 2005.08): Apxaneau aumae, Oeuii Hyyp,
B. Dmeanoicun convin 0oz (Cordulia aenea, 2013.06.14):
Consnes aumae, Manoan cym, Xonun nyea,. B. JKunxsns
‘ ‘ N convin 060e (Libellula quadrimaculata, 2021.07.12):
A f % e, P73 ’ Tosv-Anmaii, Kapeanan cym, Opasu nyyp

/7
=1

7-p 3ypar. Huiiman Hyonuu apvin upmae. A. Dmesndcun convin osoe (Cordulia aenea, 2013.06.14): Consnes aiimae,
Manoan cym, Xonun nyea, b. JKunxsns conwin 06oe (Libellula quadrimaculata, 2021.07.12): Tob-Anraii, XKapranaun
CyM, DpadH HYYp
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8-p 3ypar. Xogauiin xoép dyeaap ceemenm 033px “yux”

Mmasieutin capmau 3. Imesnicun couvin 0soe (Cordulia

aenea. 2013.06.14): Caasnes atimae, Mawnoan cym,
Xonun nyea.

xapayy Oop eHreTdi OaifHa. XapwH yimaaH

OHTOTIN 0aifX TOXHOJIOIN OI'T OANXTYH. ..........

............................ bop cono (Lestidae)

Mamnaii opona 41 3yinuitH ©Opeecren AanaBuYuT
coHo (Anisoptera) OypTraracoH ©6a 3aradpasc
3eBxeH lllopon cyynt conb (Cordulegastridae)
OBTUIH TOJIOOJIOrYHiiH XYBb][ OJIOOTHITH Oaiiiaap
aBrajail TOMIPTIATACOH TOXHONIA0N [26] Oaliraa
TyJ OMe TYHIPT OOJIOBCOPCOH 0OJralib TOXHOJI0X
OOJIOMXKTOHUT XaprajizaH JIOOpX TYJIXYYp OUYHrT
opyynas [4][22][27].

Opooczon oanasuum COHbIH 0602 MOOOPXOIIOX
myaxyyp

1. CoHbIH HUHAMAI HYAHYYA ©6p XOOPOHII00
30BXOH HOT 1Prdp xoinboracoHn  (SA-p
3ypar) Oaiix Oereej yr IIMHX TyXalH COHBIT
I33p33c  Oyly Hypyy Tajaac aKUIjiaxanj
WIDPXUN TOZ XapargaHa. bue epeHxuiinee
Xap Cyypb ©HTO J[33p MIap HaruparaH X33KHIT
YYCTACOH OaifHa. ............. Illopon cyynm cono
(Cordulegastridae)
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JIPopX IIHMHKYY I HUAIDXTYH. ..o 2

2. CoHBIH HHUMIMAN HYTHYYI ©6p XOOpPOHA0O0
HIYPIAJIPXIYH, XapuH OYpaH TycraapiarjacaH
(5B-p3ypar)............... Osz00 cono (Gomphidae)

- CoHBIH HMIJIMAII HYJIHYYA  XOOPOHJI00

WIDPXUHA OpreH Xdcradp HuiicoH (5b-p
3740121 o) TSR 3

3. OMHeJ nanaBy A3IpX “TYpPBADKUH JYypCHUI
XaMIMMH XyplL eHLer YYCI3C3H Opoil Hb
VI JanaBYHbl OpOW pyy YHIVIICOH Oyy yr
IYPBAJDKUH IYPC YHICIH/III X3BTID Oarpiantan

(6A-P3YPAT).ceeeeaeeaeeienenne, Jamuyyp cono
(Aeshnidae)

- OMHe[ anaBy 1P3pX “TYpBALKMH ITYypCHUI
XaMTUHH XypIl OHLeTr YYCI3CIH OpOi Hb 3TI]
Xoumr uurimedH (6b-p, 6B-p 3ypar). ........... 4

4. Tonro#r Xxaxxyyraac XxapaxaJx HUAIMAJT HYTHUH
apbIH UPMAT WIDPXUN OyTryipd ToxoipcoH (7A-
p 3ypar). Op OoaraiuiiH XyBbJ X3BIUHH XOEp
Jyraap CETMEHT P3P “duX’’ MasTHIH COPTIHTIN
(8-p 3ypar).
AT JI3PIIC  Xapax TOXHOJNIONI HIIPXUN
QKUTTIATAAHA «.eoveveenvenreneeennenne Imeanycun cono
(Corduliidae)

DOH> IIWHX COHBIH OWeHir

- Toaroir xaxyyraac xapaxaa HUWIMAI
HYJHUM apblH XOBO® TOXOUPCOH LIMHXKIYH
Oaiix 0a WPXWUU TOTMI, TOJITep HPMAT
yycracaH Oaiina (7b-p 3ypar). Op 6oxranuiin

(13 2

X3BIMUH  Xo€playraap CErMEHT 4UX
MAasiTUH COPTIHTYH ............ Kunxsniy cono
(Libellulidae)

JIYrHAJIT, X3JI2JIYYJI3T

Mosron opoHn ojooroop 2 ma O6ar 8§ OBOIT
xaMmparjgax CoHO Oyprraraddz  OaitHa. Mokun
MajaBYUT  COHBIH  OarmitH  CymaH  COHO
(Coenagrionidae),  bap  (Lestidae)  conbH
OBTYY/]I cyypuac  JajlaBYHbI
CyJlaCHBI 3aHTHJIaa XYpPTAIX rajapryynaa Xoép
XOH/JIOH CyJacTaii Oaix IHMHXKIIP3d XIIHIDP
(Calopterygidae) conblH OBrooc suirapjar. XapuH
X93HIPP COHO MajaBIHbIXaa yT Oaipianm Xoepooc
OJIOH XOHUI6H CyacTail.

JaJlaBUHbIXaa
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CymaH COHBIH OBIMHHXOH JajlaBUHbIXaa OHTOT
HyZnHU# (pterostigma) apn HAT, XapuH bap coHbIH
OBTUHH TOJOOIOTYH]l XO0EPOOC TypBaH TOPIOT
YYCI3COH HYITAH Oarinar. X33HIPP COHBIH OBIHIH
TONIOOJerYNiH AanaBd OYyXd/Ia33 HOTOOH SCBAI
XYPAHIYY CYYPh OHTOTIH 0aiix Oereej rsiai3caH
X6X HOTOOH 3CBAJI T'YH XOX OHr'® OYXHii HAT OpreH
cynmanTtail. ©Opeecreyl malaBYUT COHBIH OBree
(Gomphidae) coHBIH OBTHiTH Tejeenerdus Oycan
OBTyyJaacaa HUWIMA3I “HYJ XOOPOHA00 Oyp3H
Tycraapiarjacan’” 0aifx MUHXIp OYpaH surapmar
6on1 Llopon cyyar cono (Cordulegastridae)-bra
OBTHUMHXHBI XYBbJ] 30BXOH HAT LIBT3 XOJIOOTACOH
oHIyiortoi OaitHa. Jlamuyyp (Aeshnidae) conpiH
OMHOJI JaJlaBy JIPIPX TYpPBADKWH JIYPCHUH
XaMI'MHH ~Xypl OHIer YYCI3C3H OyJaH Hb
JAJTaBYHBl OPOM pyy YHTIIACHH Oaiflx Oereej yr
TYPBADKUH YHJICOHIIID XOBTID TIHXIATUNH Jaryy
OaifpianTaii 6aiix OHIIJIOrOOPOO Oycaj OBIyynaac
snrapaa. OMramkuH coHo (Corduliidae), XKunxans
cono (Libellulidae) —H oBryymplH XyBBI HI9PX
TYpPBaJDKUH JYpPCHUE X37103p Oocoo Oaiipmanrait
xaparnana. Xapua OMramnkiH coHo (Corduliidae)
—bIH OBIUHH TOJOeJeryuiiH HUNWIMAI HYIHUN
apeiH  upMar JKunxsHd cono (Libellulidae)
—H TeJIeeJIeryINiiHXeec WIPXUNH TOXOWPCOH
IIMHKTAH Oaiinraapaa siiraarait Oaigar.

CyynmuiiH OSKMIYYIPA XMHUTACOH — CyJlajiraaraap
MaHail opHooc ©Opeecres AagaBYUT COHBIH
(Anisoptera) g 6art xapbsanargax [lopon cyyar
COHBIH OBTUIH TOJIOOJIOTYMIT IINH3IP HIPYYICIH
TOXUOJAON OYpTraracaH  [26]. DHY  OBrHiiH
TOJIOOJIOTYUIH aHTMIAI3YHH acyyaal eHeer
XypTan OypsH wmdmprmaryi [2][27]. Ulopon
cyyaT conbid (Cordulegastridae) oBort xamparmax
3YHIIYY/I TOJI TOJIOB HAT OPUMH/, AJAHTysa TYEX2H,
TOITYYH ypcrantail roj, ropxu 0apaajgaH CyypuH
OalpIIMX OHLJIOITOW y4Hp (TapxaiaT HyTIHidHXaa
XYP23HI TOJOPXOH OpOH 3aiij Xs3raapiarcaH)
HWIdDJ ajar I0oT TapxXanTraii Oaimar. Uitmn
Oaiiranp 139p Tapxax Oyii Llopon cyyar cono
raszap3yidH Oaipuuraacaa xamaapaH MOp(OJIOTH
IIMHKAAH XyBBJ Malll UX XyBWIOapTail Oaix Ty
CyIUlaauusi TOAOPXOH OapuMT OONroX Marepuai
0aifXTyi TOXHOII0II] 3YHITY YIHHIT e6p XOOPOH Hb
SUITax acyyJall HX39X3H XYHIPIITIUT TAOMIBTISCIH

Oafimar.  TyyHWIdH  CYYIMHH  KHIYYZUHH
cyJanraaraap 3H3 OBOI'T XaMpargax OaiicaH 3apum
TOPIYYOMHAr Oue paacaH OBOr OOJTroX, ynMaap
3apUM 3YWITYYJUUT XOOPOH]I Hb HATTIAX aCyyUIbIl
xeHJIcoop OaitHa [2][27].

MoOHTOJI OPOH/I YCHBI 9KOCHCTEM]I COHBIH OaruiiH
TONeeNIeTYIUIH  OpyyJIax YHDIDK
Oapryit oM. Tox ycaH OpYMHZ amMbApax Mall

OrOOXKUNUT

OJIOH 3YWIMIH XeBOTY aMbTaj, Tyxairban siaa,
eepcuee
TyXallH OpYWHJ ambjpax Oycal ambJIThIH HJIAII
TKIIMUH HeelMUr OypayysiHd. COHbIH OaruitH
TOJeeJIerdyu]l ©BOpMell OPUUH JAACAH 30XUJICOH

LIyMYYyJIBIH ~aBrajjgairaap XOOJUIOX,

0aiix TyJ aMbApax OPUYMHAO0 UIPIX OOPUIONTHIAT
OOrMHO Xyramaasj MJAP3X YajaBapTail Oaix
Oerees TPOHMN SH? IIMHK YaHAPBIT Hb Xapraji3aH
WHAWKATOp 3YHI OonroH ammuriax OoncoH [28]
[29](30][31]. Manaii OpHBI XyBbJA 3HY YHIVIDIHUIH
CyZlairaar HapuiB4IaH TYWIDTIHK COHBIH OaruitH
TOJIOONIOrYn ] HHIUKATOP 3YHI 000X OOIOMKHUIT
OpHBI  ©BOPMOI]
9KOCHUCTEMYYA3 OPLIMX COHBIH OYIr3IMIUIMHH

Oarajraaxyysjax, MOHIOJI
OHIUIOTHIT WIPYYJdX, SUIAHTysia COHBIH OaruiiH
3YHIMUAH OYpJUTMIAT aHTHIIAN 3YHH YYIHA3C XSHaH
3acBapyax, yJiIMaap TOATMIIPUHH TOO TOJTOH,
HATTIUIMHAT TOTTOOX aXKWJIJ aHXaapasl XaHAyyJax

nraapJyiararait OaiHa.

Tanapxan

“MOHTOJ OPHBI SHIEMHUK IIOXBIH OJIOH SH3 Oaima,
skonorn, xamraanan” (LIyCC-2020/09) tecmuiir
cauxyyxyynicoH [lunxmsx Yxaan TexHONOruiiH
CaH]l Tajapxaj WpXuiibe. YT cyaajiraar XAk
CYMLPTIAX3I  JOMAIST  Y3YYJICOH
VYxaansl Axanemuitn buonoruitn XypasmsHruiiH
yAupAsara 60JI0H 3PIM MIUHKUITIIHUHA aXKUITaH
[1.On3wuii, cCOHBIH 3YIIYYIUIH 3ypar aBax axJIbIT

umxax

30XMOH  Oaliryymk, OapuMT  HOTOJTOOTOOp
xanracan JI.JKaprancaiixaHn HapT YMH CITIIJI33CII

Oaspianaa.
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