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Ob6wmas uactb / General part

Bsegenue
O s3bike sToli knuru

Knura 6bl1a M3Ha9aIbHO HAIIMCAHA [10-aHIJIMMCKH ¥ 3aTeM Iiepe-
MICHA HA PYCCKUE. J[IBYASBIYHBIN MapajuleIbHBIA TEKCT PacIiono-
eI B JiBE KOJIOHKM I10 BCeM KHWIE, 32 HEMHOIMMM UCKIIOYeHMSMM.
I} 1enom 3T 1A TEKCTa BIIOJIHE 4EKBaTHO OTPAKAIOT OMHO U TO JKe
copepanre. OTHAKO HE Be3[e OHM SBJLIOTCA COBEPIIEHHO TOYHbI-
NIt HICPEBOIAMH IPYT Apyra. Tak, MaHepa HallMCaHUA AMarHOCTHYIEC-
WIX KJII0YEH OYEHD pa3IMIHA B PYCCKO- M aHIJIOSA3BIYHOM JINTepaTy-
|’y ¥ 51 CTPEMIUICS COXPAHMUTh CTWIb, CBOMCTBEHHBIN KaXKIOMY M3 Ba-
PIGIITOB, & HE YCPENHATh WX, A€Jas MaJIONPUTOAHBLIMA Kak OJisd
O/INX, TAaK ¥ G715 ApYTHX auTareneii. Kpome Toro, ects ocobeHHOCTH
CIBEKIHHBIE ¢ T€M, 9TO 3Ta KHUTA IPEAIoaraeT 3aloJHUTh o600
OPeITh MEXIY 3allafHO- ¥ BOCTOYHO-€BPOIICMCKUMK MCCIIENOBAHMS -
wit (payHsl crpexos psma Teppuropmit 6nBinero CCCP. Ilostomy
UMl 1 COTIEPYKMT CBEJEHMS, OYeBUIHLIE s 3alIafHOrO YUTaress, HO
TpefyIorme KOMMEHTAPYEB I HALIIero, ¥ Hao6opoT. B coorserct-
WYIONIMX MeCTaX aHIJIUACKII U PYCCKUM TEKCTBI OyNyT pasnudarb-
i, lice xxe wx He Tak MHOTO, @ TaM IJie TOYHOCTD ITEPEBOJIA ICHCTBH-
110 HeoBXOIMMa, OHA BCIOJY COOMIONAeTCs.

»

Introduction
Languages

This book was first written in English and then translated
into Russian. The bilingual text is arranged, as a rulle (with
minor exceptions), in two columns. Although it covers ade-
quately all aspects of the same content, some details may not
be exactly the same everywhere. A good example is the diag-
nostic keys, which are usually written in quite a different
manner in Russian and English-language literature. Keeping
the difference in mind, I tried to preserve the style relevant to
either language, instead of making a mix fitting to nobody’s
use. Another problem is connected with the general idea that
this book is aimed to fill the information vacuum between
West- and East-European studies on the dragonfly fauna
within some territories once belonged to the USSR. It contains
therefore some things obvious for western readership but
needing more or less detailed comments for Russian readers,
and vice versa. Where it is so, the English and Russian texts
will be different. Those are not so numerous after all, while
the translation is accurate wherever really needed.




Teppurtopusi, oxBaTeiBaemasi gaHHoli knuroii

Housrwe «BocTounas EBpomna» He BIOMHe ONHO3HAYHO, M CaMO
no cebe, uw TeM Oonee B KOHTeKcTe Ouoreorpaduaeckux
HCCIIenoBaHmit. 3nech IPUXOIHUTCS YIUTHIBATL CPasy M afMHHHUCT-
PATUBHO-TIONMTHYECKOE JeJIeHNe, U UCTOPHIO, H (DU3UUIECKYIO Te0-
rpauio 1, KOHEYHO JKe, 0COOEHHOCTH PaclpOCTpaHeH s H3ydae-
MBIX OPraHU3MOB. TeppuTOpHs, pacCMaTprBaeMasl B JAaHHOHN Mo-
sorpaduu, BKIIOUAET BCIO eBpolielickyio dacts 6siBiiero CCCP (3a
nckmodenreM 3anagsoro Kaszaxcrana) u KaBkas, Taroke B 06beMe
6e1einiero CCCP. [l 0603Ha4eH st BCell TEpPUTOPHH S B JaJIbHER-
111eM MHOra ucnons3yio coxparenue BEK. OcroBanms 11 31010
BpI6Opa OBLIM YHUCTO IParMaTHIECKUMH M, BO MHOIOM, He OTHO-
carca K chepe mayku. Hanpumep, Haina Teppuropus GopManbHO
3aXBaTHIBACT CTPaHbl DamTHIICKOro pervioHa, HO B JaHHOM KHUTIe
HeT (33 PeNKMMM HCKIIOUEHUSMH) TIORPOOHBIX CBEEHMHA O pac-
OpOCTPaHeHuy CTpeko3 B 9THX CTpaHax. OTJacTH — MOTOMY 4TO
caM Banrmitckuit pernos orHOcuTCs ckopee k Cpepneit, 9eM K Boc-
To9HO! EBporne. Ho BXHO eI1ie | TO, 9TO 3TH CTPaHbl OTHOCHTENb-
HO HEIUIOXO WMCCJICMOBAHBI CO CTOPOHBI OOHATONOroB (0cOGeHHO,
JIaTBHS) ¥ IMEIOT CTaphle ¥ COBPEMEHHBIE CBSI3H C 3aliafioM, a Io3-
TOMy €Ba JI Hy)XJAIOTCS B HallleM BHUMaHuM. TakuM 06pa3oM,
(dayna crpan banTuu yrioMrHaeTCA 31€Ch JIUIIb B UELAX COIOCTaB-
nenns. C ppyroit cropossl, Kanuuuurpagckas 061acTh, X0OTs OHa
¥ IIPUHAIJIEKHUT K TOMY JkKe DalTHriiCKOMy DETHOHY, yKe HaXOMUT-
¢ B odepe mogpoGHOrO MHTEpeCa, NTOCKONBKY BXOIWT B COCTaB

«

Bsegenue / Introduction

Territory covered by this book

The term Eastern Europe is not clearly defined itself, and
looks yet more unclear in terms of biogeographical investiga-
tions. Here, we should have in mind political and administra-
tive division, history, physical geography and, of course, dis-
tribution patterns of the studied organisms. The territory
covered by this monograph includes the entire European part
of the former USSR (except for West Kazakhstan), plus Cau-
casus also within the limits of the former USSR; the abbrevia-
tion BEC is sometimes used in the book from this point on-
ward. The reasons to define the region of interest in such a
way were purely technical and have, in general, nothing to do
with science. For instance, our territory formally covers the
countries of Baltic region but (with rare exceptions) the
reader will not find in the book too many details about drag-
onfly distribution in those countries. It is partly explained by
the fact that the Baltic region belongs geographically rather to
Middle then to Eastern Europe. It is not less important, how-
ever, that the Baltic States (especially Latvia) are corpara-
tively well-studied by odonatologists and have long had closer
relationships with the West, so they need no special attention
here. Thus, the fauna of the Baltic States is only mentioned
for comparison. On the other hand, Kaliningrad Province,
however being a part of the Baltic region, falls within the
framework of this monograph simply because it belongs ad-

«



» U u3 cebs npegcraBasieT. 3Ta knura?./ Wha -

I'ocenn. XoTs o cBoeit npupona Sanagsbi Kasaxcrad Mano gem
OTINIAETCS, CKOKeM, OT fora Bosrorpajckoit 06acTd, HO BCeE Ke
11 CI'paHa B OCHOBHOM ITPHHAIVIEKUT A3UM M UCCIIENOBaHa, B OT-
HOIICHUH CTPEKO3, KyIa JIydille MMEHHO C BOCTOKA, a CBENEHHSA
O CIPEKO3ax ee eBPOIedCKOM 9acTH OdYeHb He3HAUYMTEIbHBL JTO
WMCTABUJIO MEHsI OTKAa3aThCs OT BKJIIOYCHWS ee B TAaHHBIA 0630p.
I lecMOTps Ha CKa3aHHOE BBIIIlE, BOCTOYHAs IPaHUIa pacCMaTpuBa-
MOl TEPPUTOPHUH TIPOXOIUT He IO Y paTbCKoMy XpelTy, HO cMe-
iieita B 3aypaibe. K 3ToMy ecTb 1Be IPUYMHBL. BO-II€pBBIX, HEKO-
topbie peruonnl (baiukoprocran, Operbyprekas 06J1acTh) HaumHa-
wyrest B EBponie M nepecekaiorT Ypan; BO-BTOPBIX JKe, 3aypalbCKas
onouarodayHa (ecin, ONATb-TaKH, UCKIOIUTS KasaxcraH) Maio
JoeuududHa ¥ IOYTH HE OTJINYAETCA OT eBPOIMEHCKO, ITO eiaeT
IMKOe pacIHIMpeHHe HM3yYaeMO TEPPUTOPHM Ha BOCTOK BIIONHE
IpuemMiIeMbIM Uit mpakTudeckux uesieir. Ha Kaskase momo6HBIX
1CPPUTOPHATBHBIX MPpoOieM MOYTH HeT, W OH PaccMaTpUBaeTCs
11ech 6e3 KaKuX-IM60 OrOBOPOK.

YTo u3 cebs mpegcraBasier 3Ta kHura?

Crpexo3pl — BecbMa IIpuMedaTe/IbHas TpyIia HaceKOMBIX,
I pUBJIEKAOIasi BHUMaHNe He TOJHKO SHTOMOJIOTOB, HO ¥ IIOYTH
ICCX JIOTEN, XOTh CKOIBKO-HUGYIb HHTEPECYIOIUXCS IPHUPONOLL.
(. ipyrott CTOPOHBI, 5TO IPEUMYILIECTBEHHO TPOIMHYECKHE XUBOT-
1hte, ¥ IIO3TOMY IIpe[CTaBlleHbl B YMEPEeHHOM KIUMare JHIIb He-
OOJIBIIUM 9HCIIOM BUIoB. B Poccuu, re KinMar 9acTo Mano 6a-
I'OIIpHATEH I CTPEKO3, IMCI0 MX BUAOB Bcero okono 160. Ilos-

ministratively to Russia. Another example is Kazakhstan, the
western part of which shows little difference from, say, the
south of Volgograd Province. However, this country belongs
mostly to Asia, and its dragonfly fauna has much better been
investigated from the East while its European part is still
poorly studied. It prevented me from including Kazakhstan
into the current review. Neverheless, the eastern boundary of
the considered territory is not drawn along the middle of the
Ural but shifted as far to the East as Transuralia. There are
two reasons for this. First, some regions, like Bashkortostan
or Orenburg Province, starting in Burope, cross the Urals to
take their eastern limits in West Asia; second, the Transuralian
dragonfly fauna (again, not mention Kazakhstan) is of little
specifity and nearly the same as in Europe, so including itin a
European project seems useful in trems of biogeography. In
Caucasus we have no special problems such as above, there-
fore it is included in the book without any reservations.

What is this book about?

Dragonflies are attractive insects, not only for entomolo-
gists but also for nearly everybody interestied in nature. On
the other hand, they are largely tropical creatures, and are
represented in moderate climate by a limited number of
species. In particular, no more than 160 species are known
from Russia whose climate is actually harsh and
unfafourable for dragonflies in many regions. It is difficult




TOMY O4YeHb TPYOHO ceGe TpencTaBuTh, ITO (ayHa Crpekos
Bocrounost EBpomsl — TeppuTOpHH C OrPOMHBIM HaceJeHHeM,
pa3BuTOl MHMPACTPYKTypoil M Hay4HBIMHU IIEHTpaMH BO BCEX
KPYIHBIX TropofiaX, Haduuas ¢ MOCKBEI, — IOYTH He H3ydeHa.
Tem He MeHee, 9TO Tak.

Ucropus usyuenns crpeko3 Bocrounoit EBporsl n Kapkasa
HACYUTHIBaeT Kak MUHEMYM 150 JieT, ecmi Ha9uHaTh C JaThl My6-
JMKaluy KpynHoro o63opa I1. Meanosa (1876) [152] no crpeko-
3aM okpecrHocTell Kynsancka (XappKoBCKast 06J1acTh), MMM Jaxe
200 ner, orcamThiBast or paborer Fischer (1778) mo cTpekosam
JIndnaagun. OHa BKIIOYaeT B ce6s OKOJIO IBYX NECATKOB MMEH,
B ToM uncie uMs A.H. baprenesa (1882-1946) — kpynHoro pyc-
CKOTO M COBETCKOro 3ooreorpada, crenHanu3upoBaBIIerocs Ha
crpeko3ax. TeM He MeHee, uccrenoBanue ogoHaTodayss BEK Hu-
KOITla He HOCHJIO CHCTeMaTwieckoro xapakrepa. A.H. Baprenes
6bL1 €OMHCTBEHHBIM y4YeHBIM, 0000ILaBIIMM HaHHBIE IO dayHe
CTPEKO3 9TOTO PErnOHa, HO BCe XKe 3TO He ObLIO INIABHBIM IIPHO-
puTeToM ero paborsl. OCcTanbHbIE Ke 3aHUMAINCh PerHOHATbHBI-
Mu uccnegopainamu (Tak, B.I. KosecoB nayyar MocKkoBckyIo 06-
JacTh, a A.M. JIpsikoHOB — JIeHMHTPafCKyIO) MM [y6IMKOBAIA
OT/ieSibHbIE CTaThU II0 9aCTHBIM BOITPOCaM MM OTHEJbHBIM Ha-
xopkaM. K coxxateHHIo, HayYHOH rPYIHIBI (HIH [IKOJBL), KOTOpasd
obbenuHmIa 66 YCUINS UCCIeN0BaTeNel, 3aHAThIX B 3TOM obrac-
TH, TaK U He CJIOKMIOCh, U nocie cmeptu A.H. BapreneBa 0606-
meHre dayHUCTHYECKHX NaHHBIX 1o crpekozaM BEK mpocro
NpeKpaTHiIoCch. XoTs aBTOp 06paborku orpsina Odonata B xoi-

<«

to imagine, therefore, that the dragonfly fauna of Eastern
Europe, a densely populated area with a well-developed in-
frastructure and a range of scientific centers existing in ev-
ery big city, not to speak of Moscow, is almost not studied.
Nevertheless, that is the fact.

The history of dragonfly studies in Eastern Europe and
Caucasus is at least as long as 150 years, beginning from the
P. Ivanov's (1876) review [152] of Odonata of the vicinities
of Kupyansk town (Kharkov Province, the Ukraine) or even
200 ifwe remember the first Fischer's paper (1778) on the
dragonflies of Lithuania (Lifland). It recalls dozens of names,
among which A.N. Bartenev (Bartenef) (1882-1946) should
be especially mentioned as an outstanding Russian and Soviet
zoogeographer specialized in dragonflies. Even so, odonato-
logical studies in EEC have been neither methodical nor regu-
lar. A.N. Bartenev was the only author who wrote some sur-
veys on our dragonfly fauna, yet it was not the main priority
in his scientific work. Other odonatologists were only con-
cerned with regional studies (thus, V.G. Kolesov worked in
Moscow Province while A.M. Diakonov in Leningrad (St.
Petersburg) Province etc.) or, otherwise, published desultory
works or most interesting faunistic records. Unfortunately,
no special organization (or scientific school) had arisen to
consolidate the people involved into the studies, and, after
A.N. Bartenev had died, revising faunistic data on EuCa
dragonflies had simply bogged up. Althouth the author the

Bsegenue / Introduction



P>  Yro u3 cebs npegcrabaser sra knura? / Wha

seruBHOM MoHOorpadum [286] «dayHa HacekoMbrx EBpometickort
dacra CCCP» (1964). 3.0, Criypuc 6511 0foHATONXOrOM (M TUAPO-
OIOJIOTOM) € OYeHb [NMPOKAMHU HHTEPECAMH, BCe JKe OCHOBHOE
BPCMST OH YHeJBUI cTpeko3aM JlaTBuu ¥ (yKe B MeHbIIIeH CTelleH )
crpad Bantun. 5 He MMer0 BO3MOXXHOCTH IATh 31€Ch Pa3BePHYTYIO
ICTOPHYECKYIO CIPABKY, HO Sl ek OT TOro, 4ToObl IIpeyMeHb-
11IUTh POJIb TeX YUeHbIX, KOTOPble BHECHIM JTWIHBII BKJIaJ B M3yde-
111e Haileir ogoHaTodayHbl, ¥ Bce BaXHeMNe nX paBoTHI, IOC-
1YXHBIIHe HCTOYHUKAMH MaTePUATA IJIsl 3TOM KHWIH, IPOLATH-
posanpl B coucke yureparypel. Ho dakr ocraercs daxrom —
(hayHa cTpeko3 MHTepecyIoLell Hac TEPPUTOPUH TaK W He GbLTa
111 pasy 0606mena. Mbl CTAIKUBAEMCS 30ECh C PEIKUM CIIydaeM,
Korma asmarckas 9acth Poccum okasamack (PayHHUCTHYECKH SIBHO
nydine usydeHHo# (6raromaps nesresbHOCTH HoBoCHOUpCKO
0JIOHATOJIOrMIECKO IIKOJIbL, co3nanHoi B.®. BenplieBsim), dem
¢BpoIelcKast, HeCMOTPS Ha Topaszfo GOJIBIIYIO JOCTYTHOCTD ITOC-
JiCmHeH IJI NoJIeBbIX UCCIeTOBaHUHI,

ABTOp 3TOH KHUIH, 3aHHMAsCh CTPeKo3aMH ¢ Hadama 90-x ro-
JIOB, TIOIBITAJICS. CO3MATh TAKOro pona obobienue. B Hero Bomwin
MATEPHAIIEL er0 COOCTBEHHBIX IIOJIEBBIX paboT Ha OOIIKUpPHOI Tep-
puropun or Mypmanckoit obnacti mo Kpeima, KaBkasa u Yers-
(MHCKO 06J1acTH, JIMTepaTypHble NaHHbIe (HaIMHAas C CaMbIX Iep-
BLIX, OIy6iyKOBaHHBIX ellfe B XIX Beke paboT), MaTepHalbl rocy-
JIAPCTBEHHBIX M YaCTHBIX KOJUIEKUMIT). B pesynbTare MHe ymamoch
Co3maTh 633y NAHHBIX, HACIUTHIBAIOLLYIO HECKOIBKO THICSY HAXO-
JIOK, YKa3aHU¥ ¥ BU3YaIbHBIX Habmomenui. g Takoi TEPPHUTO-

Odonata chapter in the multi-author monograph [286] "The
insect fauna of European part of the USSR" (1964), Z.D.
Spuris, was an entomologist of very wide interests, he
worked most of his time on the dragonflies of Latvia and (to
a lesser degree) Baltic States. It is impossible to give here a
full-sized historical review, and I must add that I am far
from underestimating the role of the other researchers, who
made their personal contributions to the knowledge of our
odonatofauna: all of their most substantial papers served as
data sources for this book are mentioned in the text. The
fact remains, however, that the dragonfly fauna of EuCa has
not been reviewed so far. One can see here a peculiar situa-
tion where the Asian part of Russia (thanks to the activities
of the Novosibirsk odonatological school created by B.F. Be-
lyshev) is better studied faunistically than the European part
although the latter is more densely populated and more
available for field studies.

The author of this book, who has been studying dragon-
flies since the early 1990, tried to make a survey of that kind.
It includes faunistic materials obtained in his personal field
research (which covered quite a large area from Murmansk
Province in the North-West to Crimea and Caucasus in the
South and Chelyabinsk Province in the South-East), data
from literature (beginning from those published in the 19th
century) and collections, both public and private). As a result,
I have compiled a database containing several thousands of




puH, KaK Hailla 9T0 OYeHb HEMHOTO, HO, 6yny4n 0606meHo, OHO
HO3BOJISIET CO3[@Th OTIPABHYIO TOUKY JUIS HATbHEMIINX UCCIENO-
BaHWA.

Takum o6pasoM, mepBas 1efib 3TOM KHHIH — 0606IIeHNe
daynucTHIECKNX MaTepHATOB. B TOJIHOM BHZE BCe 9TH IaHHBIE,
KOHEYHO, B Hell He IIOMECTSTCS; OHH OyAyT OmyOJIMKOBAaHEI
B cocTaBe coepuanbHoro mnpoekra «The Atlas of European
Dragonflies». 3peck xe apeanst crpekos B BEK mpencrasnenst
B TeHepali30BaHHOM BHJe, HO 5TO BIIOJIHE MIO3BOJIIET OPHEHTH-
POBaThCsI KaK B PaCHPOCTPaHEHWH KKIOro BHIA IO 3TOHM 06-
MIAPHOM TEPPUTOPHUH, TaK M B CTENeHN U3YYCHHOCTH OJOHATO-
ayHpI pa3IMIHBIX ee FacTell; KPOMe TOTO UTHPYETCSA X HEMATIO
KOHKPETHEIX, HanboJree MHTePECHBIX, HAXONOK.

Bropas yenb — BOCONHHUTE IPO6es B PyKOBOACTBAX IIO OII-
PeIeNieHHIO CTPEKO03 [UIst Haillero permoHa. Kirrogeil mo peruoHy
B II€JIOM JIO CHX IOp mpocTo He 6bur0. ITo coberBenno Bocrog-
Ho# EBpoIe cymiecTByeT TONBKO yoKe yroMsaHyTas pabora Crry-
puca, HO OHa He BKJIIOYaeT B ce6Gs TMIMHOK ¥, K TOMY e, C MO-
MeHTa ee ony6nKoBanus npouuio 45 ner. [To crpekosam Kaska-
3a BBIIYIUEH onpenenutelb KerenaneBa u Xapuronosa (1998)
[163], HO 6ynyun yuebubIM mocobueM mis crymenToB Kabapan-
Ho-Bankapckoro YHuBepcuTeTa OH BBILIES O9€Hb MATbIM THUpa-
JKOM H efBa DOCTYIeH MJisl LIMPOKOM Iy6nuku. SI mOmBITancs
CBECTH BOEJMHO KIIIOYH M/ OIIPefeNieHNs CTPeKOo3, KakK B3POC-
JIO¥ CTa[WH, TaK U JIMIUHOK, IJIS BCEH TEPPUTOPUH, ITOOBI CTH-
MYJIMpOBaTh TakuM o00pa3soM [aibHEHIne WCCIeNOBaHUs.

«

records and observations. For a territory like ours it is rather
few, nevertheless, after being generalised, it has formed a
starting point for further investigation.

Therefore, the first aim of the book is to be a revision
of faunistic data on the EEC odonates. Of course, the data
cannot be represented in this book in full measure and will
be published in the framework of a project known as "The
Atlas of European Dragonflies". The species distribution is
generalised here to less detailed schemes which, neverthe-
less, make it possible to estimate quite well both the distri-
bution pattern of each species and the level of knowledge
on the odonatofauna of different parts of that vast area; in
addition, a number of most interesting records from vari-
ous localities is shown all over the territory.

The second purpose of the book is to fill the deficiency
in dragonfly guides related to our region. There have been
no diagnostic keys in Russian covering the entire regional
fauna so far. The above-mentioned work by Spuris is the
only one covering Eastern Europe (plus Baltic States) but it
only deals with imagoes, not larvae, and, after all, more than
45 years have passed since it came off the press. Caucasian
dragonflies are treated in a manual [163] by Ketenchiev &
Haritonov (1998), but the latter, being a guide for students of
Kabardino-Balkarian University, had a very small run and is
hardly available for public at large. I made an attempt to write
diagnostic keys, for both imagoes and larvae, usable all over

<«

BBegenue / Introduction



> Yro u3 ceba npegcrasasier sta knura? /

81, KpOMe TOro, BOCITOJIH30BATBCS BO3MOXKHOCTBIO CHEJIATh 3TOT
GHPCICIATEND MaKCHUMATHHO HIUIFOCTPHPOBAHHBIM; B 0COOEH-
HOCTH Ke — CO3JaTh TaKue KII09H, Ifie PUCYHKH Hauboree BaK-
HLIX s uaeHTAdUKAUA TeTalell Pa3MelaloTCs MapalIe]bHO
T¢KCTY, YTO HAMHOTO [TOBBIILIAET YAOOCTBO [OJIb30BAHNS KIII0Ya-
Mil. B pycckosisprdHOM suTepaType MOZOOGHOrO OIpemesIuTes s
CrpeKkos erre He 6pLIO.

Hakonen, Tperss menbp KHALH — IOCKYXXHUTH CBS3YIOININM
JBEHOM MEXIY POCCHMCKMMM M 3arlaJHOeBPONEHCKIMU OfOHa-
rosioramu. s sanapHbIX yueHsix Bocrounas Espona u Kapkas
OCTAIOTCS IIPAKTUYeCKH GeNbIMM IITHAMHA Ha apeajiaX CTPEeKo3,
M S3BIKOBOY 6apbep MOJePKUBAET ATy CUTYAINIO; PYyCCKUe yae-
11bIe TOKE 9aCTO HeOCTATOIHO OCBETOMIIEHBI, O TOM 9TO H3BECT-
110 0 ux cobcrBenHol dayne epponencknm cneruanucram. The
International Dragonfly Fund (IDF) npemroxun MHe T0CIoco6-
CTBOBATh H3MEHEHHIO 9TOM CHTYal|H, U B Pe3yJIbTaTe KHUIa CTa-
Jia ABYA3BIYHOM. ABTOP HaJleeTcs, 9T0 U 3Ta Pojb JAHHOIO U3a-
11151 He OCTAaHeTCS HeBOCTPeOOBaHHOIA.

Takum 06pa3oM, KHHTa HMeeT IBOAKoe HasHadeHne. C OMHOM
CTOPOHBI, OHA MpeJHa3HavYeHa AJI CHeUIHICTOB N0 CTPEK03aM
KaK BIIOJIHe OpHIMHAJIbHAS Hay4YHasl CBOKA M HCTOYHHUK Cyry6o
nayasoi uadopmanuu. C Apyroit CTopoHsl, 00MIHe HIUTIOCTPa-
1HH 1 0COGEHHO — KJIFOYH C ITOMIArOBBIMY WUTIOCTPAIUAMH JI€-
JIAIOT ee BITOJIHE JOCTYIIHBIM IocobueM ajisi NI0OuTeNell pupo-
Jibl WU GUOJNOrOB-HECHIeNMATUCTOB. [I0CKONIBKY CoobIiecTBa
(MM ILKOJIBI) OMOHATOJIOrOB, 3aHMMAIOLIEroCs CTPEKO3aMu Ha

the territory, to stimulate further faunistic and taxonomical
investigations. I have also taken the opportunity to make the
guide as fully illustrated as possible, which especially concerns
the keys where the details most important for identification
are pictured and inserted in the text, resulting in considerable
increase of comprehensibility. There has been no dragonfly
guide so comprehensively featured in Russian literature.

Finally, the third idea of this project is to be a link between
Russian and English-speaking odonatologists. Both Eastern Eu-
rope and Russian/Soviet Caucasus still remain odonatological
blindspots for the West, and the language barrier prevents the
situation from being changed to the better. In turn, Russian
authors are often not quite aware of what is known for Buro-
pean specialists about their regional odonatofauna. That is
why The International Dragonfly Fund (IDF) offered me to
contribute to this problem, and as a result, the book has be-
come bilingual. T hope that this feature will not be disregarded
by both English- and Russian-speaking audience.

Therefore, this book can be seen from two points of
view. On the one hand, it destined to be an original
up-to-date faunistic and taxonomical revision and data
source for specialists in dragonflies. On the other hand, mul-
tiple artworks and specially prepared keys supplied with
step-by-step illustrations make it a comprehensive guide for
nature enthusiast or biologist not specialised in Odonata or
even in insects at al. Since there is no society (or scientific




Haille#l TeppUTOPUU He CYIIEeCTBYeT, POJb JIOONUTENeH WIN yde-
HBIX CMEXHBIX CIIENUaIbHOCTH 31eCh MOXKET OKa3aThCd KIIode-
BOII ellle Ha JoiTHe ropbl. MoskeT 6BITh, 9Ta KHUIA TOCHYXHUT
TOJYKOM K BOSHHKHOBEHMIO TaKOro COO6IIeCTBa, M 3T0 ObLIO OB
caMBIM GOJIBILINM, O YeM MOT ObI MEYTATh ee aBTOp.

Crpykrypa knuru

Kuura nogpasnensercs Ha 9eTbIpe OCHOBHEIE 9acTh: 001IYIO,
criennanbHy 0, GayHUCTUIECKYIO U CIIpaBOYHYI0. B Ob1ei ac-
TH, TOMIMO BBepieHus1, cofep>XuTcs elne nonpo6HOe M HATJISIHO
[POMJUIIOCTPUPOBAHHOE OMMCAHWE AUATHOCTHYECKOH (TO eCTh,
UCHONB3yeMOM B KIII09ax) MOPQOIOrHE CTpeKo3. DTa IjiaBa Ha-
[HCaHa B BUJe CBSI3HOTO TEKCTa, a He CIOBapsi, OZHAKO B clipa-
BOYHOM 9aCcTH MMEETCs [JIOCCapuii, KOTOPBIA MO3BOJISET OTHIC-
KUBaTh TEPMHUHBL ¥ 110 aaBUTy.

CrienmanbHasi 9acTh CONEP)KUT WUHOCTPHPOBAHHBIE KIIOUH,
TEeKCTOBBIE OINCAHNA BUAOB 1 TabNMIBI PUCYHKOB — OTHeNbHAS
Tabnnra Ha KOKILIA Buj (U1l HEKOTOPBIX, 0COGEHHO U3MEHIH-
BBIX BY/OB, JaHbI IBe TabJHIbl, OfHA M3 KOTOPBIX CIIEIYaIbHO
HOCBsIIeHa U3MeHINBOCTH). KIII09¥ HaYnHAIOTCA C OIpeneieHust
HONOTPANOB ¥ MUAYT HANbIIe B HUCXOISAIIEM TaKCOHOMUYECKOM
[OPsKe [0 OIpenesieH s BUAOB BHY TpY ponos. OIUCaHus BUAOB
COOpaHBI IT0 POAM M PACIIONATAIOTCS ITOCIIe KIIOYel i OIpee-
JIeHUS BUNOB AaHHOTO pofa. Tabaumbl pUCYHKOB CrPYIIIAPOBAHbI
IO CEMEFCTBAM M PacIIojIaTaioTCst Cpasy IMOCIe ONUCAHUS [OCTIeN-
HETO BHJIAa B CeMeiCTBe. I1OPSMOK pacIONOXeHMs TaKCOHOB —
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school) of odonatologists in our territory at all, the role of
amateurs or biologists of related professions would be of
great importance; it may also be that this book will give an
impulse to found such a society, and this would the best
thing I only could wish.

The structure of this book

The book is divided into four main sections: General,
Special, Faunistic, and Reference ones. The General section
includes, besides Introduction, a detailed and comprehen-
sively illustrated description of diagnostic (i.e., used in
keys) morphology of Odonata. This chapter is written in
the manner of a developed explication, not a glossary, but
in the Reference section there is also a glossary, which helps
to find the morphological terms in alphabetic order.

The Special section contains illustrated diagnostic keys,
text descriptions of species, as well as other taxa, and illus-
trations, each page usually devoted to one species. Some
highly variable species are illustrated on two pages, one of
which showing their variability. The keys start from those
to suborders, descending taxonomically down to the keys
to species inside genera. The species descriptions are
grouped by genera and follow the keys to species. The ta-
bles of illustrations, in contrast, are broken down by fami-
lies and come immediately after the last species description
in a family. The families inside the order Odonata are ar-

«
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P>  Hasurauus sryTpu knuru / Navigation mtb !

TPAIMUUOHHBIA st eBpomeickux ny6mukanuii (Calopterygi-
dae — Lestidae — Coenagrionidae — Platycnemidae — Aeshni-
dae — Gomphidae — Cordulegastridae — Corduliidae — Libellu-
lidae). TTogoTpsn Caloptera u cemeiicrBo Macrodiplactiae B 3Toit
KIIUTe He PAaCCMaTPUBAIOTCA KaK CaMOCTOSITE/IbHBIE.

DayHUCTHIECKAs YaCTh COIEP)KAT HAbOp KapT IO pacpocTpa-
1IeHUIO BHJIOB, JIEreHJy K HUM M PasIMYHYyIO0 WHYIO COIPOBOAM-
renbHy0 HHGOPMaITHIO. BOIBIIMHCTBO KapT MMEIOT CTaHAAPTHBIA
[jasMep — IO ABe Ha KAKIOM CIPaHHMIIE, X OHHM PaclioNaratQorcs
i iaBUTHOM MOpAOKE JATUHCKAX HasplBaHWil BUmOB. Kpome
TOT0, €CTh ¥ HEKOTOPOE KOJNWIECTBO KapT MEHBIIIEro pa3Mepa (Har-
]PVIMep, IJIsL BUJOB, U3BECTHBIX Y Hac ToymKo ¢ KaBkasa), Takue Kap-
‘I'bl, [T 3KOHOMHH MECTa CBEPCTAHBI 110 3—4 Ha CTpaHMUIe U BCe 3TH
CTpaHMUBI pa3MellleHbI Tocse 6X0Ka CTaHAAPTHBIX KapT, OISTh-Ta-
ku B a1daBUTHOM MOpAAKe JIATHMHCKUX HasbIBaHWMI BUAOB. B omu-
CaHMM KaKIXOTO BUJA JaHbI CCBUIKM Ha CTPaHUITY C KapTOi ero pac-
11POCTPaHEHHS.

CrpaBodHasi 4aCThb COAEP>KUT JNaTHHCKHUE, PyCCKU# M aHrI-
JIMACKUN yKa3aTelld Ha3BaHUM TaKCOHOB, PYCCKMH M aHIJIMIC-
KWl yKasaTeJlu TEPMHHOB, CIIMCOK JTUTEPaTyPhl U IPUMeYaHU .

HaBurauuss BHyTpu kHuru

IToMuMO 0OBIYHBIX CIIOCOOOB HaBUIaI[AM, TAKNX KaK OrJIaB-
JIeHHe, CJIOBAPH M CIIMCOK Ha3BaHMIL TAKCOHOB, B 3TOY KHUTE €CTh
H IpYTro¥ MyTh, CBA3AHHBIN C KOJIOHTHUTYJaMu. Bepxsuil JeBBIH
KOJIOHTUTYJI BCErfa MOKa3blBaeT HazBaHWe pasfesia, paBbiil —
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ranged as following: Calopterygidae — Lestidae —
Coenagrionidae — Platycnemidae — Aeshnidae —
Gomphidae — Cordulegastridae — Corduliidae —
Libellulidae, which is widely accepted in West-European
literature. The suborder Caloptera and the family
Macrodiplactiae (both maintained in some Russian books
and papers) are rejected in this book.

The Faunistic section contains a set of maps on species
distribution, provided with legend and other background in-
formation. Most of the maps are of the same standard size,
arranged in pairs on each page in alphabetic order of Latin
names of species. There are also some maps of a smaller size
(they are of a larger scale, however), referring to species
known only from Caucasus: they are arranged in sixes and
placed after the set of standard maps, the Latin alphabetic
order still being kept. In each species description, the page
number for the corresponding distribution map is given.

The Reference section consists of the Index of Latin
names of taxa, Russian and English glossary, a list of cited
literature and a set of numbered endnotes.

Navigation in the book

Apart from traditional ways of searching items such as
table of contents, glossary, and taxa index, the book of -
fers facilities using footers and headers. The left header
always shows the chapter name and the right one — the




nmofppasfgena. B KiIro4ax mpaBbIf KOJOHTUTYJ IOKa3blBaeT THII
K/II09a B BH/Ile Ha3BaHWA NHCXONHOTO TaKCOHA ¥ YPOBHA TaKCOHOB,
onpenensieMbIX BHyTpH Hero. Tak, Aeshnidae — moncemericrso
O3HaYaeT, 4TO 3TO KIIOY Ui ONpeeSieHus N0JCeMeICTB BHYTPH
cemerictBa Aeshnidae. HuKHMIT KOJOHTHUTYJI HCIONB3YeTCS
B KJIIOYaX, YTOOBI [TOKa3aTh, IJie faHa JajibHesimas nadopmanust
IO KaXXIOMY KOHKPETHOMY TaKCOHy. [lJii TaKCOHOB, OTJIMIHBIX
OT BUza, JaeTcs omHa umdpa, 03HAYAIOIIAs HOMEpP CTpPaHWMIIBI,
Tl 3TOT TaKCOH paccMaTpuBaeTcs maee. [ BUZOB B 06IeM
maeTcsi TpU UHdPBI, KOTOPbIe, COOTBETCTBEHHO, O3HAYAIOT HOMe-
Pa CTpaHHI] C OITMCaHMeM BM[a, WUIIOCTPAMAME K HEMY M Kap-
TOU ero pacrpocrpaHeHus. [IBe mocinennue qudpsl MOBTOPEHBI
Ha CTPaHMIAX C ONUCAHUAMY BUAIOB.

Knura cogep>xuT Takoke IpuMedaHus, HyMepOBaHHBIE B IIpe-
JefraX KaXIOoM IJIaBbl ¥ IOMEILEHHBIE B ee KOHeIl,

Mopdonorust u crpeko3 u Tepmunoaorus,
ucnoab3jyemas B guarHocrudeckux kaiouax

IIpennaraemasi KHWra BKJIIO9aeT B cebs mOXpoGHOe M3TIOXKe-
HHe JIWarHOCTHIeCKOi MOpPQONOTHH CTPeKo3, HalMCaHHOe
B TPAUIMU PYCCKOS3BIYHBIX PYKOBOACTB U IIOMEIIEHOE B BHIE
OTHENHHOM ITIABbI lepen Kodamu. B et 0cCo6eHHO MHOTO BHU-

MaHusA yIedAeTCs KIJIKOBAaHUIO KPBUIbEB CTPEKO03, KakK II0 IPHU-
9yHe CJIOKHOCTH CaMOTO BOIIPOCa, TaK U B CBA3MU C IIMPOKUM HC-
[I0JIb30BAaHUEM JTHUX IIPU3HAKOB B OIPeleINTENbHBIX KIIOJaX.
I'maBa npow/IOCTpUpOBaHa 15 TabumaMu puCyHKOB.

«

name of a sub-chapter. In key sections, the right header
shows the features of current key: the name of the taxon
considered and the level of target taxa. For example,
Aeshnidae — subfamilies means subfamilies being identi-
fied inside the family Aeshnidae. Page footers are particu-
larly used in keys to refer to the pages where to proceed
with certain taxa. With any taxa other than species, there
is a single figure referring to the page where the section
concerned with the given taxon starts. With species, there
are generally three figures indicating the pages where de-
scription, table of illustrations, and distribution map are
placed. Two last figures are also repeated in the footers
under species descriptions.

The book contains some footnotes numbered sepa-
rately within each chapter and placed at the end of it.

Bsegenue / Introduction

Morphology of dragonflies and the
terminology used in diagnostic keys

This book includes a detailed explication of dragonly
morphology written in traditional manner of Russian
zoological guides and placed in the chapter preceeding di-
agnostic keys. It is also supplied by 15 tables of illustra-
tions. In this chapter, special attention is paid to wing ve-
nation both in view of many perplexities connected with
the features and because they are widely used in diagnos-
tic keys.

<«
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[ToCKONBKY B eBpOMENCKHX KHUIaX OoJjree 0ObIueH BapuaHT
rJioccapus, K JaHHOH IJIaBe MMeEeTCA TeMaTWIeCKMil IBysA3bl4-
HBIN yKa3aTelsib, HAXOJALIMUACA B CIIPABOYHOM IaCTH KHUTU. Cre-
IyeT OTMETHTb, 9TO MOPDOIOrndecKas TePMUHOIOIUSA, HCIIOTb-
3yeMasl PyCCKOS3BIYHBIMHU M aHIJIOASBIYHBIMU ONOHATOJIOTAMH,
B psilie CrydaeB CHJIBHO pasyimdaercd. [IpsMon mepeBoy pycckux
TEPMUHOB Ha aHIJIMICKHUI A3BIK, KaK H Ha060POT, 4acTO HEBO3-
MOJK€eH, TI03TOMY B ABYSA3BIYHOM TeKCTe 371ech (Kak ¥ B KII09aX)
COXpaHAETCA JBOMCTBEHHOCTh TEPMUHOIOTHN.

Auarnocruueckue kaiouu

Bce pmarHocTHdeckue KJIIOYH MTOCTPOEHBI IO NUXOTOMMIEC-
KOMy NPUHUMITY W PaclOJIOKEHb! COIMACHO TaKCOHOMMYECKOH
nepapxuu. To ecTh, CyIIeCTBYIOT OT/eIbHbIE KIIOIH [ ONpenie-
JIEHHA TIONOTPSIIOB, 3aTeM CEMENUCTB BHYTPH CaMUX NTOJOTPSANOB,
3areM POJOB BHYTPH CeMeHCTB M TaK JaJiee, BIUIOTH KO BUOB (a
B OT/Je/IbHBIX CIIY9asX, H JO IONBHUOB).

Bcrony, rae BO3MOXHO, 5i CTapaics WA K&KIOro TaKCOHa JaTh
Cpa3y TpH KII09a: HMarMHAIBHBIA (10 IPH3HAKaM Tejla MMaro),
KpbLIOBOH (IO KPBUIbAM HMAaro) i JuduHO4YHBIH. CHenmaabHoe
BHUMaHUe, yAeaseMoe KPBUIOBBIM KIIO9aM, OOBACHAETCA TeM,
TO KpyIHOMAaciuTabHas CHCTeMaTuKa CTPeKOo3 BO MHOTOM 6asu-
pyeTcs Ha >KWIKOBaHMU KpPBUIbEB. DTOT IPMHIMII MOXHO OBLIO
OBl CTIONB30BATh 1 A1 60JIee MeJIKMX TaKCOHOB, BILIOTH [0 BU/A,
JUISL 9ero ero Hy)KHO IpONaraHAMpPOBaTh Cpemyl CIIEUATNCTOB.
Kpome Toro, KpbUIbs AB/ISIIOTCS CaMbIMH OOBIYHBIMHE dparMeHTa-
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Since the form of a glossary is more common in Euro-
pean books, the chapter is also provided by a bilingual in-
dex of terms placed in the Reference section. It should be
noted that the terminology used by Russian odonatologists
may considerably differ from that in English-writing
world, so word-to-word translation of Russian terms into
English, and vice versa, is hardly possible. A double termi-
nology is, therefore, preserved in the bilingual text con-
cerning both morphology and diagnostic keys.

Diagnostic keys

All the keys are dichotomous and taxonomically ar-
ranged. They start from suborder identification within
the Odonata order, then there are those to families inside
each suborder, then to genera inside each family and so
on to species (or, sometimes, to subspecies).

Everywhere, if possible, I tried to give three keys for
each taxon, i.e. imaginal (based on imago body characters),
alar, or wing-keys (using wing features), and larval (using
the complex of nymph features). That I paid special atten-
tion to wing keys, is not Jeast because the large-scale taxon-
omy of dragonflies is principally based on wing venation.
This approach may be adapted for more detailed use, up to
species determination, and specialists in Odonata should be
aware of it. Wings are also the most usual dragonfly rem-
nants left by birds found in cobwebs etc., and, therefore,




MU CTPEKO3 B IITHYBHMX «CTOJIOBBIX», ITAYyTHHAX W T.IL., TO €CTh, C
HUMM HMEIOT [eJI0 He TOJIbKO 3HTOMOJIOIH, HO M 300JIOTY APYI'UX
CIeHATLHOCTEH, HAIIPUMED, CIIEUAIUCTHL 10 IIMTAHUIO KUBOT-
HBbIX. X 3Ha4eHMe 14 TATeOHTONOTHA TakKe 0OIIeU3BECTHO.
Koiroun pacrioyararorcsi B TaKOH IOC/eNOBaTeIbHOCTH: MMa-
TI'dHaIbHBIA, KPPUIOBOH, JTUINHOYHbIA. B Tekcre OHM BBIENIEHBI

CHMBOJIMIeCKHMHU PUCYHKaMU: %, =P , CO-

OTBETCTBEHHO. B Tex ciydYasx, KOTAa cO3[aTh [Ba OTHEIBbHBIX
WI0Ya IJist B3POCHOH CTafiy He YHAIOCh (YacThIil Caydail mpu
OIipesie/IeHUH BULOB BHYTPH POMIOB), HAETC OFNMH KO — IO CO-
BOKYNHOCTH IIPM3HAKOB MMAro.

TekcT nogasIonero GONBIIMHCTBA KIIO9ell OPUTHMHATBHEIMH,
HEMHOTYe HMCKIIOYeHMS CONEepXKaT CChUIKM Ha COOTBETCTBYIOLME
UCTOYHUKHU. PazyMeeTcs, gaske IPH COCTaBIEHUM OPUTHHAIBHBIX
KII09ell HEBO3MOKHO H36€)KaTh KOMIIMESIUY IIPH3HAKOB, HCIIONb-
30BaHHBIX [IPEABINYIIMI HCCIEA0BATE/SIME, IO3TOMY B 9TO pabdo-
Te aBTOP TaK WJIM MHade PYKOBOACTBOBAICS IIEIBIM PALOM Iy6mu-
KaIuit aBTOPUTETHBIX poccuiickux (buanku, baprenesa, [Ibsxono-
Ba, [ToroBoy, bermlera, Crrypuca, XapuToHOBa) U 3apyOeHbBIX
aBTOpOB. IlepepaboTka TPamUIIHOHHEO HCIIONB30BABIIIMXCA KII09el
BKJII09ATIa IoGaBeHre HOBBIX BHIOB, y4eT H3MeHYHBOCTH 1 TaKCO-
HOMHYECKO! 3HAYMMOCTH JHATHOCTHYECKUX IPU3HAKOB, N3MEHe-
HHe JIOTUKHU Kiodeil ms 6osiee 3 HeKTHBHOrO MepeMerieHns o
o9y 1 T.0. CrenyeT OTMEeTHTh, 9TO GONBIIMHCTBO KII0Yel, Ha-
MHCAaHHbIX [JIs1 Hailleyl TePPUTOPHY, U HEIOJIHEL, W, B 3HAIHTENb-
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may be studied not only by entomologists, but also by
other zoologists, for example those concerned with animal
feeding. Their use for paleontology is rather obvious, but it
is not the matter of my book.

In each key group, the keys are arranged as following:
imaginal — alar — larval. They are marked in the text with

D

sympolic pictures %, <=, and , Tespec-
tively. Where 1 failed to make two different keys for the
imago (unfortunately, this often took place with species iden-
tification within genera), a single complex key is given using a
combination of imagjnal characters.

Most of the keys are original; few ones borrowed as
they were from other authors are supplied with corre-
sponding remarks. Needless to say, one cannot avoid
compiling some diagnostic features used by previous au-
thors, even while making completely new keys. There-
fore, while writing the keys I used, one way or another, a
number of publications by dragonfly experts, both Rus-
sian (Bianchi, Bartenev, Diakonov, Popova, Belyshev,
Spuris, Haritonov) and foreign. The revision of tradition-
ally used keys included adding new species, taking in ac-
count the variability and taxonomical significance of di-
agnostic characters, changing key structure to make them
more comprehensive, etc. It should also be noted that
most of the Russian keys related to our territory are both

«
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noit mepe, ycrapenu. OcobeHHO 3T0 KacaeTcst TMINHOIHEIX KIII0-
neit. Kiaccmgeckas pa6ota A H. ITonoeoi (1953 [242]) oxBaTbIBaeT
1L1JICKO He BCe Haill¥ BHJBI, a MHOTHE IPH3HAKH, UCIIONb30BaHHBIE
1 Hel, OGHApYXXUBAIOT, [0 COBPEMEHHBIM [AaHHBIM, CIAIIKOM
OONLITYIO W3MEHYMBOCTD. [109TOMy KIIOYH IO JIMUMHKAM HOTpe-
HOBWIM 0COOEHHO Cephe3HO MepepaboOTKM, U B Hell i OpPHeHTHPO-
1UICS, 32 OTCYTCTBHEM OTeYeCTBEHHBIX MyOMKaiuii, Ha 3apyoex-
ae craTbd M MoHOrpaduMu, B 9acTHOCTH, Ha MoHorpadwuio
Heidemann &  Seidenbusch, 2000 [146] w Ha wu3naBaeMbIi
. Seidenbusch c6opuuk «Sulzbach-Rosenberger Libellenrundbrief»
{1994-2001), He rOBOPS YIKe O LEJOM psjie CTaTel, KOTOphle He MO-
1yt ObITh BCE MEPeIMCIieHbl BO BBeIeHNM. JUTaTesTio Bee JKe CIefyeT
raBaTh cebe OTYET B TOM, UTO M COBPEMEHHbIE IHNIMHOTHBIE K0~
"1l M1aCTO IUCKYCCHOHHBL, ¥ HAIEKHOCTh TeX WIN MHBIX IIPU3HAKOB
MipKkeT OBITh B JIEHCTBUTENBPHOCTH HeBemKa. [109TOMY 9acTh KO-
“vil WM OTHeNTbHbIE MX GparMeHThI SIBJUIOTCS B J@HHOM KHWTe, CKO-
', HKCTIEPMMEHTATIBHBIMY, HO B JEOOOM C/Ty4Yae, X BEPCHH, OTHO-
(HINHECT K cepenyHe MPOILIOro BeKa, YCTapelH rapaHTHPOBAHHO.

lns ornensubix ponos (Platycnemis, Ischnura w np.) onpenenenve

MYIOB IO JIMYWHKAM Ha Halllel TEPPUTOPMU NPU COBPEMEHHOM
y POBHE M3YYEHHOCTY HEBO3MOXKHO, U TaKHE KIIIOYH B 3Ty KHUTY Ha-
MCPCHHO He TTOMEILIEHB), 9TOOBI He CO3[aBaTh y IUTaTeNs JIOMKHOU
yICPEHHOCTH B olpefiefieHun. Bee Takue cryday MpOKOMMEHTHPO-
#alibl B Texcre. CrefiyeT, HaKOHeIl, OHMMATb, 9TO JIAIMHOYHBIE
WNOYY PabOTAOT JIMIIb ISt MOCJIEHIX CTail pa3BUTHA JIMIUHKHY,
ny*uiie BCEro — caMoi IoC/IeHel, IperMaruHraabHOM.

incomplete and, in general, out of date. It especially true of
the larval keys. Even in the detailed monograph by A.N.
Popova (1953 [242]) many species are omitted, and many
characters used in her keys have proved too variable ac-
cording to current data. Consequently, the larval keys
needed the most accurate and full revision. In the absence
of up-to-date Russian publication on larval identification, I
mostly followed here some European authors, in particu-
lar, the monograph by Heidemann & Seidenbusch, 2000
[146] and R. Seidenbusch's reports "Sulzbach-Rosenberger
Libellenrundbrief" (1994-2001), not to mention a whole
range of articles, which are impossible to be listed in the in-
troduction. After all, even the most recent larval keys are
still controversial, and some of characters used in them
may not be reliable in practice. Actually, certain keys or
some of their details are rather tentative in the book; but
anyway the versions circulating in the middle of the 20™
century have now fallen out of use without any doubt. For
some genera ( Platycnemis, Ischnura etc.), species identifica-
tion on larval material is impossible wihin our territory at
current level of knowledge. I did not place the larval keys
for those taxa in the book in order to avoid a false impres-
sion of reliability. All those cases are commented in the
text. To finish with, one must be aware of the fact that lar-
val keys only deal with the last instars, of which the latest,
preimaginal, should give the best result.




B psge cnyuaeB npo6ieMbl MOIyT BOSHUKHYTH M C MMaru-
HaJIBHBIMU K109amu. HanpuMep, MHOrHe coBpeMeHHbIe aBTOPBI
He CIUTAIOT BOOOIe BO3MOXKHBIM ONpENeSieHHe BIUJOB B TaKUX
ponax kak Coenagrion wnu Ischnura mo caMKaM u OTKa3bIBalOTCA
[OMeILAaTh COOTBETCTBYIOIIME KIIOYH B MyOauKayuu. 5, TeM He
MeHee, OTYaCTH CIefys] 0T€IeCTBEHHOM TPaguIluM, OTYaCTH pac-
CIUTHIBASA, YTO HEKOTOPHIE MPU3HAKKA CAMOK BCe XKe NOCTaTOIHO
HAJ©KHBI, COXPAHAI0 M, 10 BO3MOXXHOCTH JOMOJHSIIO M YJIy4-
IIA10 TaKue KJI0YM, HO X TOYHOCTD BCerna OyIeT MeHbIIIe, YeM
IJIsl CAMIIOB TeX e ponoB. Eme ogHa npo6ieMa COCTOUT B TOM,
9TO HEKOTOpBIE BUABI, ONMUCAHHBIE HEAABHO U IO CHX IIOP MaJo
U3yYeHHBIE (XOTA M YIIOMSHYTbIe NJis HAIIErO PeruoHa, Halpu-
mep, Coenagrion australocaspicum, C. vanbrinkae u #p.), MOTyT
6BIT MOMeNIeHb! B KII09M TOJBKO HAa OCHOBaHMHU IEPBOOMMCA-
HHH, IOPO¥ HEZOCTATOYHO MOJIHBIX. XOTS IOJHOM yBepeHHOCTH
B CAMOCTOSATENBHOCTH 3THX TaKCOHOB HeT, UX IIPHUILIOCH Hoba-
BUTb B KJIIOYHW, U 3TO, BOSMOXHO, CAEJAN0 CaMH KIiodu 6oee
CIIO)KHBIMHU.

B wiroun BBemeHHI TakKe HEKOTOPBIE POIBI ¥ BUMBI, He OOHa-
Py’KeHHBIe Ha Hamle# TeppuTopuu. OTJacTH — Ha CIydai HX
IeMCTBUTENBHOrO OOHAPYXXEHUA; BO BCIKOM Clygae, A no6as-
neuubix BunoB Ceriagrion, Cordulegaster u Ischnura sTo Boxse
BO3MOJXKHO. B OCTaIbHBIX ClIydasix BEpOATHOCTD HIDKe (HO BCe JKe
He HyJIeBasi, yYUTHiBask aIbHOCTh pasjieTa MHOTHX BUJIOB), 31€Ch
I CKopee IIpeciiefoBal 1elb II0Ka3aTh PasHOOOpasue TaKCOHOB
TaKCOHOMMYECKHX IIPU3HAKOB, o6pamasice K (ayHe conmpenesns-
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At times, problems may arise with the imaginal keys
as well. A number of modern authors hold it impossible
to identify females belonging to some genera like
Coenagrion or Ischnura exactly to species and avoid giv-
ing such keys in their papers. Even so, both keeping the
manner of Russian odonatologists and yet, half hoping
that some female features may be still reliable, I have
here maintained and improved those keys, although
their accuracy will always be less than that of the keys
based on males of the same genera. Yet another problem
is that some species, just recently described or poorly
studied so far (neverteless, mentioned for our region),
for example Coenagrion australocaspicum, C. vanbrinkae
etc.), could be included in the keys only on the base of
the original descriptions, which are sometimes rather in-
complete. Although they are not for sure true taxa, I had
to put them in my keys, which, perhaps, made the keys
more complicated.

Some genera and species not revealed in our territory
have also been placed in the keys. To some extent it was
made in case they would be actually found: for some
added species such as Ceriagrion, Cordulegaster, and
Ischnura, it should be very much so. In other cases, the pos-
sibility is much less (but not entirely absent because many
species may travel or be driven by wind for long distances),
so I rather would like to show the diversity of forms and

<«
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D>  Onucanus sBugos / Species des iptio,

HBIX reppuTopuit. Bce pmoGaBreHns meramnch, Kak IIPaBHIIO,
TOJILKO B UMArHHAIBHBIE KIIOYH, TaK KaK YCIOKHEHUE THINHOT-
HBIX IUTIOUEH, W 6e3 TOro HEIIPOCTHIX WK He BIIOJIHE HAEKHBIX,
65110 6B1 YKe CBOEr0 POINa MelBEXbel yCayroil gutaTeio. Bee
TAKCOHBI, He BBISB/IEHHbIE HAEXHO B HAIleM PETHOHE, OTMeYe-
HBI B KJIIO4ax 3Be3nodkoi (¥).

Uik =

&

*

OnucaHust BugoB

Onucanve KOKIOTO BUA BKIKOYAET B Ce0si ClIeAYIOIIHE Iy HKThL
Jlatuuckoe (HayyHOe) Ha3BaHUE C aBTOPOM U [OIOM OITHCAHMS.
CunoHMMB! {eCti HEOOXOIUMO)

Pycckoe HasBanme.

AHIIHUMACKOe Ha3BaHueE.,

denonorusa néra uMaro (M APyrue CBENEHWs O XXU3HEHHOM
[MKJIE, eCIM HeOHXOIUMO).

O61ee pacIpocTpaHeHue.

Pasmepyt Tema umaro (O6my = obias mjiMHa Tela 0 KOHIA
aHILHBIX MIPUFATKOB, JJIWHA aHTEHH He y4MUTBIBaeTCs; Bp =
InuHa OPIOIIKa 0 KOHIA aHaIbHbBIX IpuaaTkos; 3Kp = mnu-
Ha 3aHero Kpbljla BOOJIb CaMOM OJTHHHON ocn).

DKOJIOTHSL.

InarsocTraeckue MpU3Haky ¥ TAKCOHOMMYECKHE 3aMeJaHuUs.

Pasmensl 8 u 9 B TeKCTe 0603HAYEHBI CUMBOIHIECKUMH PH-

i~
CYHKaMu AW#L u COOTBETCTBEHHO.
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taxonomical characters, referring to the fauna of adjacent
territories. These additions were only made, as a rule, in
imaginal keys, since complicating larval keys, not easy in
use or not quite reliable as they were, would be a kind of ill
office for the user. All the taxa not recorded safely in our
territory for sure are marked in the keys with asterisk (*).

Species descriptions

Each species is characterised by the following features:

1. Latin (scientific) name followed by the author and

year of description.

Synonyms (if necessary)

Russian vernacular name.

English vernacular name.

Flight period (plus other data on life cycle, if necessary).

General distribution.

Imago size (Tot = total body length including anal

appendages (but antennae are not included); Abd =

abdomen length including anal appendages; HW =

hindwing length along the longest axis).

Ecological features.

Diagnostic characters and taxonomical notes.

Paragraphs 8 & 9 are marked by symbolic pictures:
&

N, A
4»\\&:01”\ and ~ respectively.
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JIns TakCOHOB PaHrOM BBINie BHUA HAIOTCS Clrenylonjue Xa-
PaKTepUCTHKH:
JlaTrHCKOe Ha3BaHHUE.
CuHOHMMEI (eclin HEOOXOMMMO)
Pyccxoe nassanme.
Aurnuiickoe Ha3BaHHeE.
JuarsocTrdeckye IpA3HAKK M TAKCOHOMUYECKHE 3aMevaHMs.
Paszen 5 B TekcTe 0603HAYEH TaKUM K€ CHMBOJMIECKHAM PH-

CYHKOM /X, KaK U paspen 9 BhlllIe.

Aatunckue HazBanus

JlaTuHCKME Ha3BaHWS CTPEKO3 BBIBEPEHBI [0 MOHorpadun
[101]. CrepyeT mMeTh B BUAY, UTO B PYCCKOS3BITHOM JTUTEPATy-~
pe HoMeHkIaTypa Odonata MOXeT 3aMETHO OTIMYaThCA OT
npuHATOH B 3anmagHoi EBBpone u yacTo 6ojee apXaHMdHa, 09~
TOMY Psij Ha3BaHHii, 001 pH3HAaHHBIX Ha 3arazge, MoXeT BHI3~
BaTh y YUTaTeNs HENOyMeHHe WiH IOJO3peHHe Ha oIleJaTKy:
sampuMep Aeshna (6e3 «c» nepen «h») isoceles (6e3 «s» nepex
«c») u T.11. B mo6oM ciydae, 3Ta KHUra He peqHa3sHadeHa A4
HOMEHKJIATYPHBIX AUCKyccuil. CHHOHMMBI JAIOTCA C TAKUM pac-
9eTOM, 9TOOBI OXBaTHTh HOMEHKIIATYPHble KOMOHHAINH, yIIOT-
pebIsBIIUXCS B PYCCKOA3BIYHOM JiaTepaType B TedeHme XX
cronerus. HekoTophie Buibl, OnMcanHble ¢ Teppuropnu Poccuu
u 6piBurero CCCP, HbIHe BIiOJIHE 060CHOBaHO CBEJIEHbI B CHHO-
HEMEI paHee W3BECTHBIX BUJIOB, TaKue KakK, HanpuMep, Lindenia

S S
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Any taxa of a range higher than specific are characte-
rised by the following features:
1. Latin name.
2. Synonyms (if necessary)
3. Russian name.
4
5

Bsegenue / Introduction

English name.
Diagnostic characters and taxonomical notes
Paragraph 5 is marked by the same symbolic pic-

ture /ﬁ as the paragraph 9 above.

Latin names

The Latin names of EEC dragonflies are revised ac-
cording to the monograph [101]. It should be noted that
the nomenclature used in Russian dragonfly literature is
often not the same as in European publications and looks
a bit archaic. Thus, certain names generally accepted in
Europe and used here may surprise some of the Russian
entomologists, or even cause a thought about a misprint,
like Aeshna (without "c" before «h») isoceles (without "s"
before «c») etc. In any case, this book is not intended for
debates on nomenclature. Synonyms are mostly given to
represent the nomenclatural combinations being in use in
Russian literature during the 20th century. Some species
described from Russia and the former USSR are now
treated as synonyms of previously published taxa, for ex-

<«



D>  Pycckue naspanus / Russian names

mhitii Bartenev, 1932, mpyrue, Hao60poT, paccMaTpHBAIOTCA
tnnie B 60Jiee BBICOKOM TAKCOHOMMYECKOM CTaTycCe, HallpUMeD,
¢ lilcolestes parvidens Artobolevski, 1917 (omncanHas Kak moj-
wit Ch. viridis Charpentier, 1848).

Pycckue nHa3zBanus

(ucTeMa PyCCKMX Hay4HBIX Ha3BaHWM CTPeKo3 MoapobHO
ite paspaboraHa, u BpsAn M B 3TOM KOIrfa-HUOYAb BO3HHKHET
ephesHast HeOOXOMMMOCTD, TaK KaK PYCCKOS3BIYHBIE ClIelua-
“HCTHE IO CTPEKO3aM NPaKTHYeCKU MMEOT JeN0 TONBKO C Jia-
IIICKUMM HasBaHMUAMEU M He YHOTPeOIAIOT PyccKuX. 3a UCK-
HOeHHEM OYeHb HEMHOTUX Ha3BaHM NEeMCTBUTENBHO Hapo/-
HOro MPOMCXOXKAeHUs (BOT, IIOXKaXyH, BeChb HMX IEpedeHb:
WPICOTKH, JIOTKH, CTPENKH, KOPOMBICHA, TO30PIIUKH, HEAKU
i 0AOGKHM), BCe OCTanbHBIE HAa3BaHWS CTPEKO3, BBITJLAASIIIUE
KUK PYCCKUE — 3TO TOCIOBHBIE ITEPEBOIBI TATUHCKUX WU IPe-
“#¢CKUX HAYIHBIX Ha3BaHUI, @ HEPEAKO U IPOCTO UX TPAHCIH-
Lepatiay, HU9yTH He 6oree yaoOHble, yeM opurutansl. Hassa-
IHIC «KOTTeflefiKa» eBa I NPUHIUINATLHO Jerde Jjis 3aI0-
MINAHYUS ¥ IPOU3HOLUEHMS, 9eM «OHUXOroM@dyc», a 3ByIuT
rupasgo 6onee Henemo. TeM He MeHee, YIUTHIBASL YACTUIHO
HONYJISIPHBIN XapakTep KHUTH, S IIPUBOXY PyCCKHe HasBaHuUS
Jsl BCex BUIOB. VX MCTOYHMKOM SIBIAIOTCA pasindHbIE OTe-
1eCTBeHHBIE Ty OIUKAI[UK, B TOM 9UCJIE U eMUHCTBeHHOE 0606~
nwene Takoro poma [232], Hanmcammoe P.C. IlaBiokom
n A0, XaputoHoBbiM. B psfie ciydaeB s mpemiaraio ajbTep-
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ample Lindenia inkitii Bartenev, 1932, while the others
have currently their taxonomical status raised, like
Chalcolestes parvidens Artobolevski, 1917 (described as a
subspecies of Ch. viridis Charpentier, 1848).

Russian names

There is no detailed system of Russian dragonfly
names, and there will hardly be the call for one since Rus-
sian odonatologists use only Latin names. There are only
few indigenous Russian dragonfly names. The entire list
includes those for Calopteryx ('krasotki' which means
'beautiful women'), Lestes ('lutki' meaning 'fierce') Coena-
grionids ('strelki', 'arrows'), Aeshna ('koromysla', which is
'shoulder-yokes'), Anax ('dozorshchiki', ie. 'patrols'),
Gomphids ('dedki’, which is the diminutive for 'old men'),
and Corduliids ('babki', as the latter but for women, how-
ever, its modern slang meaning refers to money). The rest
of Russian dragonfly names are word-for-word transla-
tions of Latin or Greek names or their transliterations. Both
are by no means better in use than the original names. So
the "Russian" name "kogtededka" can hardly be memorize
and pronounced easier than "Onychogomphus' while
sounds rather absurd for Russian speakers. Anyway, taking
in consideration that the book is destined not only for spe-
cialists, I cite the Russian names for all the species of our
fauna. Their sources were different papers and books pub-




HAaTUBHBIC BapUAHTbI PYCCKUX Ha3BaHHUM, 110 B CBI3U CO CKa-
3aHHBIM BBIIIE, K OTUM IIPEANTOKEHUAM HE CJIeAYyeT OTHOCUTDL-
Cqd CIUIWKOM CE€PBE3HO, U, pa3yMeeTcsd, OHU JIETKO YA3BUMBL
AN KPUTUKY — OOHAKO HAYYTH HE O07pIlle ¥ He MEHBIIIE YeM
BCE€ OCTaJIbHBIE.

Anrautickue HazBanust

B oTnnuvie OT CHTYalHH ¢ PYCCKUMH Ha3BaHUAMY, MHE, 6y-
Ay9H PYCCKOSA3BIYHBIM aBTOPOM, TPYAHO OLEHUTH HAYIHYIO
3HAYIMOCTh aHTJIMACKUX HAa3BaHUM CTpeko3. Bo Bcaxkom cny-
Jae, OHY BBHITJISIAST IMHHAPOKO YHOTPEOMMBIMU B MOIYASPHBIX
PYKOBOACTBAX, ¥ ABYS3BITHOCTh KHHUIHM TpeOyeT COOMOmeHus
5TO} TpaAuHuW. AHTIMACKHNE HAa3BaHWUA TAKXKe NaHbl IPEUMY-
LIeCTBEHHO 1o MoHorpadun [101], x0T HHOTAA KaK aNbTepHa-
THBHBIE, JAIOTCA Ha3BaHMUs U3 APYIHUX aHIIOA3LITHBIX TyONmKa-
uui. Psn BUOB, BCTpEYArOMIMXCS B Ha Halllel TEePPUTOPUN
He UMEIOT ONyONNKOBAaHHBIX AHTJIHUNACKAX Ha3BIBHOH M B IO-
HOOHBIX CIyYasAx MHe NPHUXONHUTCI Hpeajarath OpPUTUHAILHLIE
Ha3BaHMA, OCHOBaHHELIC Ha NEPEBOJE JATUHCKAX HAYYHBIX Ha3-
BaHM (peXe PYCCKUX) Ha aHTTIUACKAH A3bIK.

deHoAOrusi AéTa uMaro

DTOT BOMPOC SABNAETCA ONHUM 13 Haubonee QUCKYCCHOHHBIX
B OMOJIOTAN CTPEKO3, Ha Hallled ke TEpPUTOPHH OH BooOiie enBa
nzyyeH. O6001eHNs, crenaHHble B cBoe BpeMmst A.H. Baprene-
BEIM [52, 57], 6a3upyioTcs, K COKaleHMIo, Ha PpParMeHTapHOM

e
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lished in Russia and USSR and a rview by Pavlyuk &
Haritonov [232] dedicated to the subject. I suggested some
alternatives but, in view of the above said, there is no need
to take them too seriously: they should be easy to criticise,
yet no less and no more than the others.

Beegenue / Introduction

English names

The frequency and accuracy of the usage of English
vernacular dragonfly names is rather unclear to the au-
thor, who is Russian. At any rate, they seem to be in full
use in popular manuals, and the bilingual character of
the book calls for keeping up that tradition. The Eng-
lish names are mainly given after the monograph [101]
although sometimes I add alternative names borrowed
from other English publications. Some species occur-
ring in our territory have no English names, which
made me to suggest some new combinations or epithets
based on translation of Latin (or rarely Russian) names
into English.

Flight period
Phenology, seasonality, and voltinism are all highly
controversial problems in dragonfly biology never really
studied in our territory. A summary made many years ago
by A.N. Bartenev (52, 571, was based on scarce and spo-
radic observations, while more detailed perennial investi~
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D>  Skonorua / Ecology of species - a

arrepuaie, a 6onee HoppoGHBIE ¥ MHOTONIETHHE HaGMIONEHUS
1IBCCTHEL TONBKO JUIS OTAENBHHIX obnacreit, Bpose Mockos-
(KOi, HO M TaM, KaK [paBWIoO, eJATNUCh YKe OYeHb JaBHO U He
nowropsuuck. enonorus néta gana s sune bOPMYILL, Ie PUM-
e udpbl 0603HAYAIOT MecsL, APOOHbIE YUCIa — IONOBHUHBI
i JleKagbl Mecsina, B — Havanmo mecsna (beginning), M — ero
cepenuny, (middle); B — xouen (end). Crosuiee nepen dopmy-
1oft 1 BiIeNeHHOe XUPHBIM pudToM E osHavaer «8 EBpone»
{in Lurope), C — «na Kapxaze» (in Caucasus), a EC — «na Bcent
ieppuropun» (Burope + Caucasus). Tpu pumckue undpsr (unu
11X KOMOMHanMH ¢ OYKBaMu), pa3nesieHHble JUIMHHBIM THPE OT-
MUUQIOT, COOTBETCTBEHHO, HAyalo, UK ¥ KOHel| j1éTa, JaHHbIE
1 vkobKax O3HAYAIOT Bapuanyuy KXIOro us cpokos. Ilpusemen-
1LIC CPOKY SIBISTIOTCSE 0000111eHTeM pa3spO3HEHHBIX JAHHBIX, CO-
NCPAALUMXCS B YACTHBIX paboTax, U COOCTBEHHBIX HaOMIONeHUN
awropa. Yx cnemyer, oco6eHHO ¢ y4eToM OONBIIHUX pasMepoB
1CPPUTOPUH, CIUTATD CYTYOO0 NpenBapuTeNbHBIMIL.

Dkoaorus

KONOrMs BHUIOB OXapaKTepH30BaHA KpPaTko; HpPUBOXUMBIE
CIwICHIS B OCHOBHOM KacaloTcsl MECT MX pa3MHOXKEHUSA U, COOT-
HEPCPBEHHO, YCIIOBHM OOMTAaHNS TMIUHOK, B YACTHOCTH THIIOB BO-
NOeMOB, Hanboslee IPUTOTHBIX IS PasNMYHBIX BUROB. Bapocibie
¢ 'PCKO3BL  SIBJITIOTCA  HECHICNHAATM3APOBAHHBIME  XMITHUKAMHU
i [IO)TOMY MOTYT OBITb BCTpEdeHbI B OYEHb I[ITHMPOKOM CHEKTpe
y+ HOBKI, O TUIIAIHOCTH KOTOPBIX [/IS1 TOTO WK MHOTO BYIA IOXIac

»
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gations are only known for few regions (Moscow province
and some others), being, as a rule, out of date, too. So
a rough scheme can only be given on the subject. The flight
period is given as a formula where Roman numerals mean
the month number and fractions mean halves or decades
of a month. The block B means ‘beginning of”, M — ‘mid-
dle of’, and E — ‘end of’. Letters written in bolds, before
the formulas mean: E — ‘in Europe’, C — ‘in Caucasus’,
and EC — ‘all over the territory’ (Europe + Caucasus).
Each three Roman numerals (sometimes combined with
letters) divided by dash mark refers to beginning, peak and
ending of the flight period respectively; those given in
brackets represent the variability of each date. All the given
terms were produced by generalization of scanty data
found in different scientific papers and my own observa-
tions. They should be considered as utterly presumptive,
especially if the size of the territory is taken in account.

Ecology of species

Described in few words referring to breeding places
and larval habitats, particularly to the water types most
favourable for a certain species. Adult dragonflies are
non-specialised predators and can be encountered in a
widest range of environmental conditions, so it is often
difficult to decide which of them are more typical for
some or other species. In our territory, ecological observa-




cyauts Tpyauo. Ha Haillelt TeppuTOpuy 5KONOTHYECKIX Habmone-
HUI 38 CTPeKO3aMi HeMHOT'O, IIO3TOMY CBeIeHUS B KHHUI® 9acTO HO-
CST CaMBIf OOIIIMI XapaKTep YUIM IPeNCTaB/IIOT COO0U CChUIKH Ha
HaHHBIe 110 COCENHHUM TeppUTOpHaM B Poccun u 3a pybesxoM.

AuariHocruueckue mpuznaku
u takconomuueckue 3ameuyanus

DTH ABa BOIPOCA TECHO CBSI3aHbI NPYT C APYTOM, XOTH, Ilie ObLIO
BO3MOXKHO, 51 CTapasicst 06CY/Kmarh WX B pasHbIX abzanax AaHHON
pyOpuxu. Peub MpeT 0 MIMPOKOM CIIEKTpe BOIPOCOB, HauwHas OT
CIy4aeB, rae npobraeMol SBIUTIOTCS Yoke caMu MOpPdOIOrHIecKue
rpaHANb! BHZOB (TOTAA 3TO YKe CKOpee TaKCOHOMHYECKHUH BOI-
pOC), 1 KOHYast TeM, KaK BII, HCCOMHEHHO «XOPOLIMID» TAKCOHOMH-
YeCK, MOXKHO ONPENEIUTh Ha PacCTOSHUM, BOoOIe He mpuderas
K Kmodam (torma ato yxke nonesas ugentuduxanys). Besge, rae
MOKHO, OTHEIbHO JaHbI IPU3HAKM YISl OLPENENeHns BIaa B HIOJeE
7 B pyKax, H, COOTBETCTBEHHO, OTHENIBHO UL CAMOK M [JISf CAMIIOB,
HMHOTHA TakkKe i NMIMHOK. CKa3aHHOE KacaeTcst He TONbKO BHUAOB,
HO ¥ BooO11e MOOHX TaKCOHOB, TaK KaK HEKOTOPbIE POJbI, CeMEH-
CTBa U T.I. TOXKE MOTYT HEPenKo OBITH onpefeneHsl 601ee IPOCThI-
MH criocobam, YeM 5TO OIUCAHO B KJIOYaX.

I'eorpadpuueckas xapakrepucruka Bugos

Cocras daysbl
®ayna cTpexo3 Bocrounoli Epponbl u KaBkasa HaCIMTEIBAET
120 HameXXHO 3aperucTPUpPOBaHHBIX BUAOB. Kpome Toro, emie
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tions on dragonflies are few; therefore, the features out-
lined in the book are often mere generalities or refer to
studies in neighbouring Russian territories and those out-
side Russia.

Bsegenue / Introduction

Diagnostic characters
and taxonomical remarks

These two subjects are closely related to each other, yet
wherever possible, I tried to discuss them in different parts
of the paragraph. I am referring here to a wide range of in-
stances, from where the morphological boundaries of spe-
cies may be problems on themselves (so it is a rather taxo-
nomical question) to the technique of how some of obvi-
ously true species could be recognised from afar, without
using any keys (it should be then called field identifica-
tion). The field and hand characters are, if possible, given
separately, as well as for male and female (and sometimes
larval) characters. The above-said is true of any taxa, not
species alone, since some genera, families etc. can also be
recognised, as often as not, in more straightforward ways
than it is described in keys.

Geographical distribution of species

The fauna composition
The dragonfly fauna of Eastern Europe and Caucasus
includes 120 actually recorded species. In addition,

<«
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10 BUOB YKa3BIBaeTCA ISl STOH TEPPUTOPHH, HO HaJe)KHBIX IIOA-
TBEPKTOEHNI 3TOMy HeT. I BHAOB 00euX STHUX TPYHIl NAIOTCS
OTIICaHus U Tabnuubl WinocTpauwuit. Eie psij BUFOB U Jaxe po-
JIOB, KaK YK€ TOBOPWIOCH BBIIE, TIOMEIEH B HMAarmHalbHbIE
1U09H (C IOMETKOJ B BUE 3BE30YKN ); HO STU BUIBI HE OIHCH-
HAIOTCS ¥ He MIUTIOCTPHUPYIOTCS NONPOOHO (KpOMe MILTIOCTPAI(itit
B KII0Yax). B 9Ty ’Ke Ipynny BXOFAT TakKe ABHO CIyIafiHbIE MUI-
PAHTHI (HaNpHMep, aMePIKaHCKO-BOCTOYHOA3HATCKUY Sympetrum
croticum), W BUOBL, YKasaHHBIE paHee TIPOBH3OPHO IS HAIIEH
TCPPUTOPHH, HO N0 CHX NOP HU pasy He Haiinenusle (Ceriagrion
tenellum, Macromia amphigena fraenata (=M. sibirica)). Bynymine
HCCIEROBaHNS, OYEBUIHO, €ille FODKHBI 000raTtuTh Hamy dayHy
110BBIMH HAaXONKaMH, W OHH, COOTBETCTBEHHO, OYAYT yJITeHBI
I} JlaIbHEUITIEM, €CITH KHUra 6y/eT Iepen3naBaThosl.,

eorpacpuyeckas xapak'repuc‘mkafyéhg/

06 ee pacipocrpanenue

OxapaKTepH30BaHO MaKCHMaJbHO KPAaTKO U CIY/KHUT TOJIBKO
JJist o6iriedt opreHTanuu. Vcnonb3yoTes clienyoouue okpae-
nust: E — Eppona; A — Asus; C — Kaskas; EuAs — Eppasus;
Sb — Cubups; U — Ypan; NE — Bawxuwmit Bocrok; Afr — Ad-
puka; FE — Ianpauit Bocrok. Ilepen HasBaHUsIM TeppUTOpHUi
MOr'YT CTOATb 0603Hadenus cropoH csera (E, S, N, W) wiu C
(IcHTpanbHas 4YacTh) MM KOMOWHANMM 3THUX COKPAIIEHUW.
‘I' — rpommueckmit. luporHoe pacmpocTpaneHue yKa3aHO
1 ¢cxobkax ¢ obosnagennem rmupot; PC tam osmagaer [Tonsp-
i kpyr. Crosmee B ckobxax loc 03HagaeT «pacrpocTpaHeH
HOKAJIBHOY.

»
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10 more species are reported for the territory, but there
are no reliable data on their occurrence. Both groups of
species are provided with descriptions and illustrations in
the book. Moreover, some species, and even a few genera
(both marked with asterisk), are added to imaginal keys,
however, they are neither described at length nor illus-
trated (except for some details in keys). The latter group
also includes migratory species not expected as residents
{(for example, an American and East-Asian Sympetrum
eroticum) and species supposed to occur in our territory
but never found here (Ceriagrion tenellum, Macromia
amphigena fraenata (=M. sibirica)). Further investigation
should no doubt enrich our fauna with new findings,
which would then be taken into account providing next
editions are published.

enera distribution

Described as short as possible just in order to outline
general patterns of species ranges. The following abbrevia-
tions are used: E — Europe; A — Asia; C — Caucasus;
EuAs — Eurasia; Sb — Siberia; U — the Ural; NE — Near
East; Afr — Africa; FE — Far East. Any of them may be
preceeded by the abbreviations of cardinal point names (E,
S, N, W), or C (= the central part), or any combinations of
those; Tr means tropical. Latitudal distribution is specified
in brackets (PC means the Polar circle); loc standing in
brackets means locally or spotty distributed.




KapTsl pacripocTpaHesns BHIOB
Kax yxe 6pio ckazaHO Bbille, dhayHa ONHUCHIBAEMOM Teppu-
TOpUH U3y4eHa SBHO HENOCTaTOYHO. TeM He MeHee, obiiee yuc-
710 KOHKPeTHBbIX HAXONOK IO BCEM BHaM CTPeKO3, BMeCTe B3fl-
TBHIM, JOCTaTOYHO BENUKO U COCTaBISAET HECKOJIBKO THICTY. B pam-
KaX JaHHOi KHUTH HEBO3MOXKHO BCeX UX IIePeYUCINTDb U, TeM 60-
Jlee, OTPasUTh Ha KapTe. B TO ke BpeMms, B HEKOTOPBIX peTHOHAX
HaHHBIX 110 KOHKPETHBIM BUAAM (MIX 11O CTPeKo3aM BooOire) Tax
MaJIO, UTO O HAIMYHHU ¥ BCTPEYaeMOCTH TaM T€X WM UHBIX BUIOB
MOKHO TOJIBKO JOTafbIBAaThCA. DTO 3aCTaBUIC MEHS NpPHAYMATh
MHOTOLeJIEBbIe KapTHI, KOTOPBIe OTPKIN ObI Pa3HOPONHbIE FaH-
Hble, peajibHbie W NPOTHOCTHYECKHE, 0O0OIIeHHbIe M KOHKPET-
HBIe, Ha OfHOM U TOM e Onauke. [Tonpobuyio uadopmanuio o

STHX KapTaxX MOKHO IPOYNTaTh Ha C. 522 ¥ naee.

Marepuaabl gpyrux uccAegoBareael,
onybaukoBannble B gaHnoili kHure

XoTs CTpeKosbl — JaJeKo He camas IOIyJsApHas Fpyniia Ha-
CEKOMBIX Y OT€YeCTBEHHBIX SHTOMOJIOIOB, aBTOPY BCE Ke yha-
710Ch IO3HAKOMHUTBCA CO MHOTMMHU JNIOAbMHU, TaK MW HHAYE HH-
TepeCyOLIUMHUCS CTPEKO3aMU U U3YJaIOLIMMK X Ha Hallled Tep-
putopun. biarogaps 3TUM JIOIAM, KHATA CTajla TOpasno NoJHee
B reorpa)nueckoM OTHOIIEHUH, U HOBBIE JaHHbIEC IPOJOIKAIN
TIOCTY11aTh OYKBaJIbHO JO CAMOM CHAYH ee B nedaTh. [TocKonbKy
60MIBIINHCTBO IIPENOCTAaBIEHHBIX MHE NAHHBIX He OLLIM paHee
HUrfge OonyOJMKOBaHBI, B 9TOH KHHre Ha3BaHBI aBTOPhI BCeX
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Beegenue / Introduction

Distribution maps

It has been stated above that the odonatofauna of EEC
is far from being sufficiently studied. Nevertheless, the
total number of records, all the species considered, is as
great as several thousands. In the framework of this book, it
is impossible to mention every record and still less, represent
them on a map. At the same time, the data on certain species
(or on the dragonflies as a whole) in some regions are so
scarce that we only could speculate what species should be
present there, say nothing of their abundance or distribution
patterns. This made me to create multi-purpose maps repre-
senting manifold data, both actual and hypothetical, as well
as both generalised and specified, on the same background.
Detailed explntions to them are on page 522.

Contributors

Although dragonflies is not the most popular taxo-
nomical group among Russian entomologists, I was
happy to make acquaintance with many people, inter-
ested, some way or another, in dragonflies and studying
them in our territory. Through their help, the book has
become more valuable in respect of fauna, and I must say
that new data have been arriving up to the very end of the
book preparation. Since most of the data forwarded to
me have not been published yet, I took special care to
name accurately all the authors of those records, accord-
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> BaarogapHocru / Acknowledgemehté

1aXOMOK, B COOTBETCTBHY C KOHKPETHBIMH MecTaMu cHopa Mate-
puana. OTU CCBUIKM JaHbl Ha €. 527 U paiee, iepenBapssl KapThl
PacnpoCTpaHEeHNs BULOB.

Pucynku

Kuura oueHb noapoOHO WIITIOCTPUPOBAHA U COAEPXKHT Hollee
2000 puCyBKXOB OpTaHM30BaHHBIX B 15 TaOMMI MIUTFOCTPUPYIOIIIX
Mopdostoruio crpexos, 100 Tabnui, WUTIOCTPUPYIONINX KOHKPET-
Hble Buabl 1 500 PUCYHKOB-BCTABOK B AMArHOCTHMYECKHX KITIOYAX.
Bce 6ymaxHble opurmHanbl pucyHkoB caenanbl EB. Cemenosoit
[O7, PYKOBOJICTBOM aBTOPa, KOMIbIOTEpHas rpaduka BHIIOTHEHA
asropom u B.IO. Pycco. [lis HeKOTOPBIX BUOB (MM, Jale, X JIH-
YMHOK) HATYPHOTO MarepHaia HJIsi PUCOBaHMA y HAc He OBbLIO
U TOr[ja U300pAKEHNsI BBIIONHIIACH TIO ONYOINKOBAaHHBIM B pa3-
JMVYHBIX u3gaHuax dororpaduam u (win) onucanusaM. Pororpa-
Uy NTUIUHOK VIS PUCOBaHUS B3SITHI PEUMYIIECTBEHHO U3 HH-
dopmarmonnoro 6Groiutererst «Sulzbach-Rosenberger Libellenrund-
briefe» (1994-2001), uspaBaemoro R. Seidenbusch {261].

Baarogapnoctu

Ora pabora GbUia BBITIONHEHA NpH mopaepxke dodma Inter-
national Dragonfly Fund u s xoten 6bI npurecTu 671arofapHOCTD
BCEM €TO WIEHAM, OCOGEHHO HETIOCPENCTBEHHO CBSI3aHHBIM C 3THM
npoexrom: M. Shorr, K. Reinhartd, G. Peters and P. Buczinsky.

A 9pe3BLIYAHO NPU3HATENICH CBOEMY APYTY U IOIICIHTEIIO
0.D. Kocrepuny, KOTOpBIN CTHMYIHpOBal MEHS BEPHYTbCS
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ing to the localities where they worked. The list of contri-
butors as well as the index of localities is given on page
527 and further, before the distribution maps.

Artworks

The book is fully illustrated and contains more than
2000 artworks arranged into 15 tables representing the
morphological features of Odonata, 100 tables devoted to
species, and around 500 drawings following the diagnostic
keys. All the original artworks were made on paper by E.V.
Semenova under the author's supervision and followed by
computer processing accomplished by the author and
B.Yu. Rousseau. Where we had no native material (mostly
larval) on some species, the drawings were made using pho-
tos and/or descriptions published in different sources. Origi-
nal drawings of larvae are mostly based on photographs
placed in  Sulzbach-Rosenberger  Libellenrundbriefe
(1994-2001), published by R. Seidenbusch [261].
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K IIpepBaHHBIM B 90-X rofax 3aHATHAM CTPEKO3aMM B IPUIIOKMII
HEMaJIO TUYHBIX YCUIHH, 9TOOBI 3TOT IPOEKT CTal BOOObIe BO3-
MOKHBIM U GBI, HAaKOHEIl, 3aBepILIeH.

Psap crienuanucToB Tak MAK MHave IPUHSI yyacTHe B 00Cy K-
JEeHUY NAaHHOM KHUIU M €€ OT/ACJIbHBbIX YacTel, U s He MOTY
He Ha3BaTh 3mech uMeHa M. Shorr, R. Seidenbusch, V. Kalkman
u M. Marinov.

Bce MOHM KOJUIErH, TpPeROCTaBUBIINE AA KHUru reorpadu-
9YECKMIl MaTepya, OKa3alu MHe HEOHEHUMYIO IOMOILb, H 5 eIe
pas xouy noGIaroNapUTh BCEX TeX, KTO IIePeYUCIeH CPeiM yIacT-
HUKOB IIPOEKTA.

Haxkower, s1 09eHb paj, 9To MOry nobaarogapurhb 3fiech U Tex,
KTO MPUHSUI HETIOCPENCTBEHHOE YIaCTHe B U3TOTOBICHUN KHUTU
KaK mevYaTHoro npoxaykra: xymoxHuny E. B. CeMeHOBY u aBTOpa
Mmaxera b. 0. Pycco, qeit Tpyn Hap 9TUM H3JaHUEM HeNp3s Haz-
BaTh MHaye, KaK CAMOOTBEP)KEHHBIM, NPUHUMAsA BO BHUMaHHUE
o6beM 1 CIIO’KHOCTD IIPOEKTa, BMECTE CO BCEMH BBITEKAIONIUMHU
OTCIOfa TPYAHOCTSIMY,

ITockonbky 3Ta KHUTA IPeCTaBseT COOOMl €NUMHCTBEHHOE
B HayYHOII IuTepaType KpynHoMaciutTabHoe o6o6ienne dayHbl
crpexo3 Boctouno#t Esponnl m Kapkasa 3a no4Tu gByXCOTIET-
HUU NEPUOT, ee U3ydyeHusl, B HEW He MOKET He OBITh IPOIYCKOB,
HETOYHOCTEH Uiy npocto omubox. S 6u1 661 61arogapeH BceM
TeM, KTO YKaKeT MHE Ha HUX WJIH K€ CMOXET JOTIONHUTD COfep-
JKaL[Uecs 3[ech MaTepHaibl, M XoTel Obl HafesThcsl Ha KOHCT-
PYKTHBHOE U B3aUMOTI0NIE3HOE COTPYAHUUECTBO B 9TOM 061acTH.
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sume my dragonfly studies interrupted in the middle of the
90™, endeavored to put the idea about this book into prac-
tice, and did his best to help me to accomplish this work.

A number of odonatologists took their personal part in
revising the book or different parts of it, so I take pleasure
to name here M. Shorr, R. Seidenbusch, V. Kalkman and
M. Marinov.

All my colleagues who contributed with their faunistic
data to the book gave me invaluable help, and I wish to
say again my thanks to everyone whose names are men-
tioned in the faunistic chapter.

Last but not least, I am very glad to pay my tributes to
the professionals who have made the book a well-rounded
product: the artist, E.V. Semenova, and the pagemaker
(plus the first author of the layout original), B.Yu. Rous-
seau, whose labours on this project, taking into consider-
ation the amount of the work and perplexities coming
from it could not be called but self-sacrificing.

Since this book is the only large-scale review of the drag-
onfly fauna of Eastern Europe and Caucasus during the
200-year long study, it may have lacks of information, some
inaccuracies or even errors. [ would be thankful to everyone
who points out any of those problems or contribute to the
materials included in the book. I am looking forward to set-
ting reliable and mutual partnership in furter studies on
Odonata in the region and adjacent countries.

Bsegenue / Introduction
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> O61as xapakrepucruka / The main taxonomic:

Mopdonorus

Obman Takconomuueckasn xapakrepucruka

KpyuHble Uiy 04eHb KPyIHBIE, XOPOLIO JIETAIONINE XU~
1lble HaceKOMBle; GONbIIMHCTBO BIUAOB UMEIOT APKYIO OKPacKy.
l'on06a oueHb IONBIDKHAS, KPyIHAs, INHpPe BCEX OCTaAbHBIX OT-
JleJIoB Tena. AHmeHHbl KOpPOTKHE M TOHKHE, MaJO3aMeTHBIE,
IMTOBUAHBIE, 4—7-1IeHUKOBbIe. CN0oXHble 2143a OY€HDb KPYIi-
linle, MONyIIapoBuaHbie. Pomoboii annapam rpbl3yiiero TUMNa,
{ XOPOLIIO Pa3BUTBLIMU KPYIHBIMU BepxHetl U HUXKHEN Hen0cs-
Ml ¥ MaNlO3aMeTHBIMYU ujynuxamu. Ilepednezpydv CUNbHO peny-
IHPOBAHa, cpedHe- U 3adHezpydv KPyIHBIE, CIUIIOCHYTHIE ¢ 60~
KOB, C IPe3BbIYAHO CHIBHO PasBUTBHIMHU Me30- U Memannebpu-
mamuy. KoneuHocmu XBaTaTeNbHOTO THUIIA, TONHOWIEHHBIE, HO
Cllabele; anky Ux 3-wWICHNKOBBIE. Dprowixo TOHKOE U OYEHBb
JUIMHHOE, TIaI09k000pasHoe, cocraBnsgeT o 90 % Bceit guHbI
TeIa, COCTOUT W3 [ECATH NOJNHBIX CezMeHmoB U pymHMeHTa
OJIMHHAZATOro cerMenTa. Kpuinveb npe napel, 0O9€Hb KPYIHBIX,
jivHa ux Onuska x oOmieit ANWHe Tena; NepefHUe U 3ajHue
K] LUIBSL NACHTUYHBI TO GOpMe U pasMepy, WilH XKe Pa3nudaT-
St I HesHauuTenbHO. CKiagbIBaHNe KPbLIbEB C N3MEHEHU-
¢M ux GOPMBI HEBO3MOYKHO; B ITOKOE OHU NHOO pacrpocTepThl
{1orga MOYTH ONYIIEHB! BHUS), 1100 NPUNIONHATH U IIPHXKa-
¥Wl JPYT K APYry BHOAb Opromnka wnu Ham HuM. JKunxobanue
wpoisveb ogers rycroe u cnoxHoe. Ha korne 6pioIlika pacmoo-
Me1inl HEWICHUCTBIE dHATbHble NPpUdamKy; UX YUCIO ¥ CaMOK
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Morphology

The main taxonomic characters

Large to very large well-flying ravenous insects; most
species are rich-coloured. Head highly movable, large,
distinctly wider than other parts of body. Antennae 4-7
segmented, subulate, short and thin, inconspicuous.
Compound eyes very large, hemispherical. Mouthparts of
nibbling type with large well-developed mandibulae and
maxillae and small or hardly noticeable palpi. Prothorax
strongly reduced; mesothorax and metathorax large, com-
pressed sideways, with exceedingly developed meso- and
metapleurites. Legs of prehensile type, full-segmented
but weak; their tarsi 3-segmented. Abdomen rod-like,
thin and very long, taking to 90% of total body length,
composed of ten normally developed segments and a ves-
tigial eleventh segment. Wings two-paired, very large,
nearly as long as body, both pairs are of the same shape
and size or slightly differing. Wing shape cannot be
changed, so they are never folded but held at rest hori-
zontally outwards (sometimes drooping downwards) or,
otherwise, closed over or alongside abdomen. Wing ve-
nation very dense and complicated. Non-articulated anal
appendages present at tip of abdomen; their number in
females is always two whereas in males it depends on
taxonomical group and may be either four (a pair of su-




BCerna 2, a y CaMioB, B 3aBUCHMMOCTH OT TaKCOHOB, 1160 4 (1o
nape BepxHux u HuxHux), 1160 3 (mapa epxHux U HemapHBINA
HuxHutl). [eHuTaNbHBIE OPraHbl y CaMOK pacloNioKeHbl Ha
KOHIIE 0pfouixg, Y CAMIIOB JK€ COBOKYIIMTENbHBIN opraH (Tax Ha-
3bIBaeMBlil Bmopuunbili xonyasmubuuil annapam), Toe U HaXo-
IUTCS, COOCTBEHHO, MeHUC, PACIIONOKeH Ha OPIOIIHON CTOpOHe
BTOPOTO CErMeHTa OpIOINKa, XOTA mepbuunoe cnepmobuibodsusee
omBepcmue HaXONUTCA Ha cmepHume NECATOrO cezmenma. Mera-
mopdoz Henonusil. JIMYHHKKM BEAyT B HOpMe BOIHBIA 00pas
KHU3HU, AbIILIAT BHYTPEHHUMH (pexmanbHuiMu) WA HapyKHBIMU
(kaydanvHomu) xabpamu, HwkHAL 2y6a UX pomoBozo annapama
nIpeBpaleHa B CrieNMalbHbIA XBaTaTENbHLINA Opral — MacKy.

Hmaro (B3pocroe nacekomoe)

T'osxoBa

I'onoBa (caput') y cTpexos odeHb KpymHas W Bcerna IIHpe
BCEX MpovMxX oTHenos Tena. OHa yeTko ob6ocobneHa oT neped-
HezpyOu M COYWIEHEHa ¢ He¥l Ipe3BbiYallHO NOABIDKHO, TaK 4TO
MOJKET II0OBOPaYUBaThC BOKPYT IPONONbLHOM OocH Tena Ha 180°,
bBonbInyo 4acTh roOJIOBB 3aHUMAIOT OYEHb KPYIHBIE IIONyIIa-
poBuaHbIE oXHble 2na3a (oculi), unu zrasa. X pactionoske-
HHe y Zygoptera CTpOro jaTepalbHOe, TaK 9TO POpPMa IroIoBHL ¥
HHX [IOIEPEYHO BBITSIHYTAsl, a INla3a pasfessioTcs IPOMeXYyT-
KOM, IIPeBBILIAIOIINM 10 [TUPUHE fuaMeTp IJasa. ¥ Anisoptera
rjasa B TOY WY HHOM Mepe CMeIIeHbI K (DPOHTAIBHOU CTOPOHE
ronossl. Y Gomphidae oy Bec erue pa3uesieHbl IPOMEXYTKOM,

Mopcpoaorus / Morphology ‘

perior ones and a pair of interior ones) or three (a pair of
superior ones and a single interior one). Female’s genita-
lia are located at distal part of abdomen; male’s primary
genital opening is placed on the tenth sternite, however
functional copulative organ (the so-called secondary gen-
italia), which also includes penis, is found on the second
and third abdominal sternites. Metamorposis incom-
plete. Larvae {(nymphs) normally live and develop in wa-
ter, breathing through inner (rectal) or external (caudal)
gills; the labium of larva’s mouthpieces is thansformed
into a highly specialised prehensile organ, the so-called
mask.

Imago (the adult)

Head

The dragonfly head is very large and always broader
than the rest of the body. It is distinctly separated from
the prothorax, forming a highly movable articulation so
that it can turn 180° round the longitudal axis of body.
Most of the head is occupied by very large hemispheric
compound eyes {often called the eyes). In Zygoptera,
their location is strictly lateral, so they are always
separated by more than the diameter of an eye and the
shape of head is transversely elongated. In Anisoptera,
the eyes are more or less shifted forwards. In
Gomphidae, they are still separated, but by less than the

<«



P>  Hmaro (s3pocaoce nacekomoe) /. Imagd (the ‘ad

Ho MeHbLUMM, 9eM auametp rnasa; y Cordulegastridae znasa
COMPHUKACAIOTCA, HO JIUIIbL B OBHOM Touke, a y Libellulidae
u y Aeshnidae — nHa npoTskeHnu Hexoropoi nuHuu. CooTBeT-
CrBeHHo, hopma 207106ot B 9TOM psny Bce 60nbIe npubImKaeT-
s K IIapooOpasHoL.

Tems (vertex) umeeT 6osee NIu MeHee B3ayTyIO popMy U Ha-
XOQUTCH MEKIY I7a3aMH, €ClH I7asa pasfeeHbl, WIH CHepenn
OT HHX, €CI¥ I7Ta3a conpukacaorcs. Dopma teMenn o6prq9HO 60-
Jice WM MeHee B3jxyTas, HO [ETall €ro CTPOEHWs pa3iHuIHbI
y pasHbIX rpyni. Ha TeMeHu Bcerna MMeOTCS mpocHivie 2rasku
{ocelll) B yncne Tpex. ¥ 60nbIIMHCTBA CTPEKO3 OHM pacnojara-
wrcs Kak Obi 1O yriaM paBHOCTOPOHHETO TPEyroJbHUKA,
y Gomphidae u Aeschnidae oHu nexaT 10YTH Ha ONHOM NPSAMOIL,
il Y OCTaNbHBIX CUJISIT Pa3NyHbIM 00pa3oM MO KParo TEMEHHOro
B3y THSL.

Briepen u BHHM3 OT TeMEHH, PACHIOIOKEHBI IOCAENOBATENBHO
#06 (frons), uanuunux (clypeus) u, HaxoHeN, BepxHsis zyba
(labrum) mpuxpobiBatowas ceepxy pomoboti annapam. Ilpoct-
|MAICTBO MEXAY HAMMIHHKOM U BHYTPEHHUM KpaeM IJ1a3a qacto
IMBLIBAIOT Wexoil (gona). ITpsMo Mo3aay TeMEHHN HAXOTUTCA 3a-
muox (occiput), ongako y Zygoptera on Mopdonorudecku ne
obocobmen. Camast HUXKHsA, TIEPENOHYATasl IOBEPXHOCTb FOJO-
I MHOTTA HasbisaeTcs 2opaom (gula).

K 6oposme, pacmoNOXKeHHO!M Ha TpaHUIE MEXAY TeMEHeM
1t JI0OM TPUKPEIUIAIOTCH HECONbIUNE YCUKY, WIH  AHIMEHHDb!
{untennae). Kaxpptit ycux coctout us 4—7 wienuxob (cezmenmob).
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diameter of an eye; in Cordulegasteridae the eyes touch
each other in a single point, whereas in Libellulidae and
Aeschnidae they touch broadiy, with a line. In this
series, the shape of head tends to be more and more
spherical.

The vertex' is situated between the eyes if the latter are
separated or in front of them, if they are touching. It is
more or less inflated in shape, but some details of its
structure may be dissimilar in different groups. The
vertex always bears three simple eyes (the ocelli). In most
dragonfly species they appear to sit at corners of an
equilateral triangle, whereas in Gomphidae and
Aeschnidae — along a straight line; in some other groups
they may be located in different ways at the margin of the
vertex swelling.

Down- and forwards of the vertex the three following
head parts are found: forehead, or frons, then clypeus, and
the wupper lip (or labrum), the latter covering the
mouthparts from above. An expansion between the
clypeus and the inner margin of eye is often called the
cheek. The occiput, or nape, is the part just behind the
vertex, but it is not detached morphologically in
Zygoptera. The lower membranous head surface is
sometimes called the throat.

Two small antennae are attached to a furrow between
vertex and frons. Each of them consists of 4~7 segments.




basaybHBIN WIEHHK OOBIYHO CaMBblil KOPOTKUI U TOJNCTBIH, naiee
OHH IIOCTENEHHO YTOHYAIOTCS, OFHAKO B 1[€10M JUINHA U TONIIAHA
BCEX WIEHHUKOB CHJIBHO BapbUPYIOT, B 3aBUCHMOCTH OT BUJA.

3anHssa rpaHuna n6a obpasoBaHa JMHMEH, BAOJIb KOTOPOH
IIPUKPEIISIOTCS AaHTEHHBI, a CIEPEeNd Ha HeM Pa3NuyaloTcs JBe
NIOBEPXHCTU — BepXHsisl (rOpM30OHTaNbHAS) U NepenHsas (6onee
nau MeHee BeprHkanbHan). B cemeiicrBe Aechnidae na Bepxmei
[IOBEPXHOCTH 6@ 9aCTO nMeeTcs TeMHbIN T-06pa3HbIil pUCYHOK,
HMEIOIIUH NUArHOCTUIECKOE 3HAUCHHUE.

Hanuunux cocTouT Taxke U3 ABYX OTHENOB, BEPXHHUN U3
HHUX Ha3LIBAETCAd HOC (epistoma, nasus), a HUXKHUM — punaputi
(rhinarium). ¥ Anisoptera oHHM paclonoXeHbI IPUMEPHO B O]
HOJ1 IIJIOCKOCTH, a ¥ Zygoptera o6pa3yloT MexXny co6oi Tynou
yron.

®Popma 3ambuika y Anisoptera 3aBHCHUT OT DPacCTOSHHUSA
Mexay rnasamu. Ecam 2za3a conpukacaloTcs, TO 3aTBUIOK
CUNIBHO CY’KaeTcs, U Ha BepXHe# cTopoHe 207106bt 06pasyercs
TaK HAa3BIBAGMBIU 3amuiioynsLll mpeyzorvrux (cuneus). Y BH-
OB C Pa3oOIeHHBIMH Ia3aMH 3aTBHIIOK COCTOUT U3 ABYX Jac-
Teit, BepXHey u 3apHel, a GopMa IPaHUIbI MEXAY HUMHU (3a0-
HUtl Kpati 3amouika) MOXKeT ObITh TAKCTHOMHYECKH 3HAYUMO.
Kpome Toro, Ha 3aThINKe JaCTO UMEIOTCA NATHA ¥ IMHUH, Pop-
Ma M 0KpacKa KOTOPBIX TOXe BaKHBI I/ TAKCOHOMHUH (Hanpu-
Mmep, v Coenagrionidae). Yactp 3aThIIKa, pPaclooXeHHYIO
y BHYTPEHHeT0 3aZHEro yria IJla3a, HHOTa Ha3bIBaloT Buckom
(tempora).

Mopdpoaorusa / Morphology «

The basal segment is usually the shortest and thickest one,
the following becoming gradually thinner and longer;
however, both the lenght and thickness of the segments
may vary considreably, according to species.

The rear margin of frons is formed by an imaginatory
line drawn between bases of the antennae, while the frons
itself is a two-surface strucrure where the upper
(horizontal) and the frontal (vertical) surfaces can be
distinguished. In many Aeshnidae species, a dark
T-shaped figure is seen on the upper surface; its shape
and coloration is important for identification.

The clypeus is also made of two parts, the upper one,
the nose, and lower one, the rhinarium. In Anisoptera they
are approximately complanar, while in Zygoptera they
produce an obtuse angle to each other.

The shape of occiput in Anisoptera depends on the
distance between eyes. If the eyes touch, the occiput is
distinctly narrowed, so the occipital triangle occurs. If the
eyes are separated, the occiput consists of the upper and
the rear part, and the shape of the line separating them
(the rear margin of occiput) may be taxonomically signi-
ficant. In addition, the occiput often bears coloured spots
or/and lines whose shape and coloration are also
important for  systematics (for example, in
Coenagrionidae). The part of occiput lying at the
innermost hind corner of eye is sometimes called temple.

<«
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Pomoboti annapam y CTpeKo3 IpbI3YIIEro TUIIA, MOIIHBIN,
OMCHB XOPOIIo pa3BUTHIA. OH COCTOUT M3 HemapHOU BepxHeil
+y0p (Jabrum), mapHBIX OCTPO3YOIATHIX BepXHUX U HUKHUX Ye-
nocmeil, HasbiBaeMbIX mManOubynv: (mandibulae) u maxcunav
{maxillae), n u3 HenapHo#t HuXxHeil zy0ut (labium). Bepxusis ry-
O 1IPUKPBIBAET 9ENIOCTH CBEPXY M UMEET BUA KOPOTKOI mjac-
rHIIKY, BHITSIHYTOM B IIONIEPEYHOM HAIIpaBIeHUH, C IONYKPYT-
M BHEITHUM xpaeM. HrokHsas ry6a NoKpbIBaeT 9€MI0CTH CHU-
ly, OHa BCera KpyIHee BepXHel U 0COOEHHO CHIIBHO pa3BUTa ¥
Anisoptera, KOTOpBIE XYIOT fOObIUY Ha JIETY, U HECKONBKO Cla-
bee —y cobupareneit Zygoptera. Dta ryHa COCTOUT U3 TPex JIO-
nacred — cpenHed U ABYX 60KOBBIX. COOTHOIIICHHE Pa3MepoB
YIMX JIOTIACTEN Y pasHBIX TIPyNN CTPeKo3 pas3nudHo. Tak,
y Aeshnidae Bce Tpu 10on1acT HOPMaNbHO Pa3BUTHIE, IPUMEPHO
OJIMHAKOBBIX pasMepos, ¥ Libellulidae cpemusis nomacts pesko
yMCHBIIIEHA 110 CPABHEHUIO C HapPyXXHbIMH, a y Coenagrionidae,
11060pOT, cpenHss JOHACTb KpylHee HapyXHbIX. Cpemmss
NONAcTh Y MHOFHX Tpynnm uenbHas, Ho y Coenagrionidae
n Cordulegastridae ona Ha koHme pacuierieHa, a y Aeschnidae
UMCETCS PYOMMEHT 5TOro pacuienneHus. IlapHble uentocmu
CIPEKO3 pa3MenbyaloT MUY, ABUTasChb B FOPU3OHTAIBLHOM
ockocTi. OHU Ype3BBIYAUHO HPOYHBIE Y BOOPYKEHbI OCTPBI-
M rRepabIME 3y6uamu. Ha makcunnax, Kpome TOTO, HUMEIOTCSA
yikue BoIpocThl — wiynuxu (palpi maxillaris), urparoniye ocs-
WI'CJILHYIO POJIb.

»
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The dragonfly mouthparts are of nibbling type,
well-developed and strong. They consist of the unpaired
upper lip (labrumy), a pair of upper jaws (mandibulae), a
pair of lower jaws (maxillae) (both pairs are sharply
dentated), and the unpaired lower lip (labium). The
labrum covers the jaws from above and takes the shape of
a short transversely elongated plate with rounded outer
margin. The labium covers the jaws from below. It is
always lager than labrum, and most developed in Aniso-
ptera, which usually chew their food on the wing, and less
s0 in Zygoptera eating normally at perch. In all odonates
the labium is made of three lobes, the middle and two
lateral ones; their relative sizes are variable, depending on
taxa. In Aeshnidae, all the three lobes are well-developed
and of similar size; in Libellulidae, the middle lobe is
much smaller than the lateral ones; on the contrary, in
Coenagrionidae the middle lobe is larger than the latter.
The middle lobe is entire in most species, but it is
distinctly split at its end in Coenagrionidae and
Cordulegastridae; while in Aeschnidae the split is vestigial.
Both pairs of jaws, mandibulae and maxillae, always move
horizontally when chewing food. They are very strong
and armed with sharp and fast denticles. The maxillae, in
addition, possess short and narrow projections, the palpae,
which work as tactile organs.




Tpyne

Ipyov (thorax) COCTOUT y CTPeKo3, Kak M ¥ BCEX HACEKOMBIX,
U3 Tpex cezmenmob — nepednezpyou (prothorax), cpedrezpyou
(mesothorax) u 3adnezpydu (metathorax). Kasknpiii cerMeHT He-
CeT OfHY Mapy KOHewHOCMedl, & CPEIHErpyab U 3aHETPYAb HECYT
eme u mo mnape xpwtbed xkaxnapii. Lensrit psp 0COOEHHOCTEH
CTpoeHwusl TPYAu Y CTPEKO3 ouyeHb cBoeoOpaseH. [lepemuerpynn
Pe3KO OTHeNeHa OT CPeIHErPYAH, Pe3KO yMeHbIIIEHHasl, MI03a-
MeTHas (MHOTrja [OYTH PYSUMEHTApHAS U BCS TIOMEIIAeTCs B yI-
nyOneHun 3anHed CTOpoHs! 201066t). HanpoTus, sague- u cpen-
HETpy/b MOIIHO PasBHUTHL ¥ IUIOTHO CPOCTHUCH MEXEY co60it, 06-
pasyst CHHTOPaKaJIbHBIA KOMIUIEKC WK cuHmopaxc (synthorax),
KOTOPBI y CTPEKO3 BOCIIpUHMMAETCS (M 9aCTO Ha3LIBAETCA) KaK
cobcTBeHHO IPynb. BokoBOI 106 MeXy cpelHe- U 3aTHErPYAbIO
xopo1no 3aMeTeH Tonbko y Calopterygidae.

CuHTOpaKC MMeeT JBe Opocalommecs B [Ia3a 0COOEHHOCTH.
Bo-niepBbIX, €ro mepzumuvt U cmepHUMbL CUIBHO YMEHBIIEHDI,
a nuebpumvt (T.e. GOKOBBIE XMTUHOBBIE IUTACTUHKH), HA060POT,
OdYeHb MOIIHO PasBHUTHI, U3-3a YEro 2pydv BCA CILIIOCHYTa € 60-
KOB. BO-BTOpBIX, B OTIHYME OT BCEX OCTAIBHBIX HACEKOMBIX,

CIIMHHAst 9aCTh TPYAN CTPEKO3 KOCO OTOJBUHYTA Ha3aX, pHIEM
CpemHerpyab HEPenKO paclofoXKeHa BeIllie 3apHerpysu. Hs-sa
STOrO KpBUIbS OKa3bIBAIOTCI TPUKPEIUIEHHBIMM [03a0U HOZ.
VY mMHOrEX Zygoptera nepemHss mapa KpbUIbeB HaKe HAXOTUTCH
CKOpee IPSIMO HaJ 3aHel, YeM BIIEPENU Hee.

.. . Mopcpoaorus / Morphology <

Thorax

The dragonfly thorax, as it comes in all insects, is
three-segmented, consisting of prothorax, mesothorax and
metathorax. Each of the segments bears a pair of legs and
each of the two posterior segments also bears a pair of
wings. In Odonata, the thorax has many unique features.
Thus, the prothorax is clearly separated from the
mesothorax, highly reduced and very small (sometimes
even vestigial and hidden inside a cavity on the rear side
of head). In contrast, both mesothorax and metathorax
are strongly developed and fused together to make up the
entire complex, which seems (and is often called) a true
dragonfly thorax, but is termed morphologically as
synthorax. The suture between meso- and metathorax is
distinct only in Calopterygidae.

The synthorax has two stricking features. First, both
tergites and sternites are strongly reduced there whereas
pleurites (the lateral chitinous plates) are extremely large,
so the entire structure is flattened laterally. Second, in
contrast to other insects, the dorsal surface of dragonfly
synthorax is shifted obliquely backwards, so mesothorax
is often located above metathorax. Due to this, each pair
of wing is fastened behind the matching Jeg pair. In many
Zygoptera, forewings are even placed right above
hindwinds instead of lying in front of them.

«
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BepxHsia yacTb nepednezpyou (ee mepzum) Ha3bIBAETCS neped-
necnunxoti. OHa pasjiefieHa B IepefHe-3afHeM HaNpaBleHnu Ha
TPU CAEAYIOIHUX APYT 32 APYToM y4acTka (fonu) — MNepeaHIon,
CpenmHIOo U 3apHio. Cpequsis o, Kak IpaBuio, caMmas Kpyil-
Hasg W WUMeeT NpopoJbHOe BRapnuBaHue. Popma 3amHen Honu
9aCTO MMeeT AMArHOCTHYeCKOe 3HAYeHMe, 0COOEHHO B CEMeNCT-
Bax Coenagrionidae u Libellulidae. IIneBpumuv: nepenserpynu ot-
HOCHTEBHO XOPOLLIO PasBUTHL U COCTOST, Kak OOBIYHO, U3 Tpex
ckneputoB. [lepBast apa KoHeurHocMed OTXOTUT Y 3a{HETO KOHIIA
CTEpHHUTA [1epesHerpy .

IIneBpuTHI CpenHe- U 3aMHETPYAN TAKKE COCTOAT KOKABIN U3
Tpex ckaepumob — snucmepra (episternum), snumepa (epi-
meron) U uxn@pasnucmepra (infraepisternum). K 9TuM Ha3BaHu-
SIM B cIIydae cpednezpyou nobaBisieTcss IPUCTaBKa «Me3-» (mes-),
a B crydae 3adnezpydu — TpUCTaBKa «MeT-» (met-). Messnucmep-
Hbl CXOMATCH W CPacTaloTCsA HPYT C KPYrOM Ha CPefHel JUHWU
Tesa JAJIEeKO BIEpeNH TePruToB (UTO U OOYCIABIMBACT CKOLLIEH-
HYIO (POPMY 2zpydu); LLIOB, Pas3meNsIONIUN UX, HA3BIBACTCA Medu-
anvHotl cknadkoll. CpesHerpyab HeCeT Taxke HEOONbIIYIO Me30-
CUZMATILHYI0 NAACHUHKY, COETUHAIOLIYIO CPEFHErPY b C Iepes-
HETPYIObI0 M, KpOME TOrO, HECYIUYIO OJbixaibije CPeJHerpyn.
Jpixanbie 3agHerpyu HAXOAUTCS Ha METITUCTEPHE.

CKJIEPUTBI K@KIOTO CezMeHma OTAENEHbI IPYT OT Apyra uiba-
mu. 1loB, pasmensioNuil SMUCTEPH U SINMep Ha3bIBaeTcs nieb-
panvroim. Mesonnebpanvrolil uiof 9acTo Ha3BIBAIOT HAeueBoiM,
a memannebpanvroiii w0 — bmopuim 60x08uim wibom. Iepboim 6o-
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The uppermost part (tergite) of prothorax is known as
pronotum. It is devided longitudally into three portions
(lobes) following each other: fore, middle and hind ones.
The middle lobe is, as a rule, the largest one; it usually has
a longitudal indent from above. The size and shape of the
hind lobe are often important for identification, particu-
larly in coenagrionids and libellulids. The prothoracal
pleurites are relatively well-developed and consist, as al-
ways, of three sclerites. The fore leg pair is fastened to the
distal end of prothoracal sternite.

Each pleurite of meso- and metathorax also consists of
three sclerites known as the epimere, episterne, and
infraepisterne. In mesothorax, they are named using the
prefix “mes-”, in metathorax — with the prefix “met-".
Thus, the mesepisternae contact and fuse each other along
the medial line of body in front of the mesothoracal ter-
gites to make up the oblique shape of the entire synthorax;
the suture between them is called the medial fold.
Mesothorax also bears a small mesostigmal plate, connect-
ing meso- and prothorax and carrying mesothoracal spi-
racles. The metathoracal spiracles are placed on the
metepisterne.

In each segment, sclerites are separated by sutures. The
suture between an epimere and an episterne is termed as
the pleural suture. The mesopleural suture is often called
humeral suture while the metapleural suture — the second




K06bim 1iBom B TAKOV HOMEHKIIATYpe Ha3bIBAETCS «ILIOB MEXKIY Me-
3anumepom u memsnucmeprom». Popma M OKpacka STHUX IIBOB BO
MHOIMX FpYIaX CTPEKO3 HMMEET TAKCOHOMHUYECKOe 3HadeHHE.
Ionueii nepbuiii 60x060it 408 XapaKTepeH TONBKO IS CEMENUCTBA
Calopterygidae, y ocTanbHbIX e TPy 3HAUUTENbHASA JaCTh €T0
penyuupoBaHa 1 OCTaeTCs 3aMeTHOH UL BePXHSIS MUIH HIDKHSA
€ro 4actb. B 9TOM Citygae Me3- ¥ METINHCTEPHBI (haKTUIECKH CIH-
ThI B eAMHBIH cileput. HakoHer, Ha ME39TIMCTEPHE 9aCTO UMEETCS
cBeTNIas UM TeMHast Me3snucmepranvuas (donnewebast) nonoca, He
CBs3aHHas HU C Kakumu mBamu. Ee dopma U oxpacka Taxoke uc-
HIOJIB3YIOTCS B CUCTEMATHKE.

Yron, 06pasoBaHHBIN 3aHIMHU KPassMi Me39IICTEePHOB, Yac-
TO Ha3BIBAIOT npedkpuinobuim cunycom (sinus antealaris), a coo-
KYIHOCTb TEPrUTOB CPEfHe- U 3aMHETPYAU ~— MeXKpPoliobvim
npocmparcmbom.

Cmeprum cpedrezpydu uMeeT HeOOIbIINE Pa3MepPh H Pacno-
JIO’KEH CTIepeny OT MecCTa MpYKpeIIeHNs CpeTHEeH Napbl KOHeY-
nocmetl. CTepHUT 3a0Hezpydu 3aHHMAET BCe IPOCTPAHCTBO MeXK-
Iy TIPaBbIM U JIEBLIM 1aMepobeHmpanvHoMu KUAAMY CUHMOPaK-
ca, TIepegHUM KpaeM NEpBOrc OpIOIIHOro CT€PHHTAa U MECTOM
NpUKpPENICHHUs CPEeTHEH Iapbl HOZ.

Koneynocru
Koneunocmu (podes) ctpexos (1acTo Ha3piBaeMBble IIPOCTO HO-
2u) COCTOAT U3 5 OCHOBHBIX YacTedl — masuxa, bepmnyea, 6edpa,
zoneny U nanky. Bee 9TH 9acTH CoOeUHEHDI APYT C KPYTOM IIOJ-

Mopcpoarorus / Morphology <

lateral suture. Using this nomenclature, the suture be-
tween a mesepimere and a metepisterne is named the first
lateral suture. The shape and colouration of these sutures
is of taxonomic value in many odonates. A complete first
lateral suture is found in Calopterygidae, but in other
groups It is considerably reduced, so upper or lower por-
tions of it are only visible. In the last case, the mesepimere
is fused with the metepisterne in an entire sclerite. Finally,
mesepisterne often bears a pale or dark mesepisternal
(antehumeral) stripe that belongs to no suture. Its form
and colouration is also used in systematics.

The angle formed by hind margins of mesepisterne is
often denoted as (ant-) alar sinuses, whilst the complex
made from tergites of both meso- and metathoraxis called
intralar space.

The mesothoracal sternite is small and situated anteri-
orly to the bases of the middle leg pair. The metathoracal
sternite occupies the entire space framed with two
so-called lateroventral keels of the synthorax, the proxi-
mal margin of the first abdominal sternite, and the bases
of the middle leg pair.

Legs
The dragonfly leg consists of five parts: coxa,

trochanter, femur, tibia and tarsus connected to each other
by movable joints, except the distal end of trochanter and

<«



BYDKHBIMH CyCTaBaMH, 3a WCKIIOYEHHMEM MUCTAIBHOIO KOHIA
BePTIyTa W MPOKCUMAJIBHOIO KOHLA 6eapa, KOTOpble CPOCIHUCH
apyr ¢ ppyrom. dopma HOr NpPaKTHYECKH BCErga MOCTOSHHA;
JUIMHA WX YBENWYUBAETCS OT NepeqHel Maphl K 3amHei. Mecta
(IPUKPEIUICHUS] H0Z PAaCIOJIOMKEHBl HECKOJBKO HECHMMETPUI-
110 — CpefHsA [apa OTXONUT ONTKe K 3aj(HeM, YeM K TIepeHe.
Horu noutu He HCONB3YIOTCA CTPEKO3AMU 7SI TIEPEHBIDKE-
1115, OHM HY>KHBI /ISl IOCafKY U B3nera. Ilepenusis mapa ux cuy-
JKUT, TIPeXIE BCEro, IUIsl CXBATHIBAHUS M YAEP)KUBAHUS TOOBIIN.
Tasux y CTpexo3 KOpOTKHUIA ¥ TOJNCTHIH (TOJIIIE U KOPOYE BCEX
OCTIbHBIX YacTedl HOTH). Bépmiyzu, HATIPOTUB, IJIMHHBIE, C Tie-
PEeTSKKOM B CpeNHEN JacTH, riagxue (penko, y Gomphus, ¢ wu-
IIMKaMu), KOCO COodsIeHeHHbIe ¢ OeppoM. Bedpa u zonenu eine
JUIMHHEe, HO TIepBble M3 HUX BCE JK€ HECKOJLKO TOJIIE U KOpoUe
nroprix. Te u gpyrue o6br9HO HecyT 110 6OKaM Ba MPONONbHBIX
psiga wiunuxob, HalpaBNeHHBIX BHU3; OfMH W3 U3 ITUX PSOB
pasgenseT MepeqHION U HIDKHIOK HOBEPXHOCTb TOJIEHH, JPYTOiL,
COOTBETCTBEHHO, 3aJHIO U HIDKHIOW ToBepxHOCTH Oemep. [nu-
114 ¥ TYCTOTA PACIIONIOKEH NS [IIUNUKOB Y PAa3HbIX IPyIIax CTpe-
K03 MOTyT OBITh pasnudaHbIMu. Tax, y Calopteryx [IMNHUKYA Ha IO~
JIeHX U 6efpaX OfMHAKOBOM HNWHEL, a y Aeshna u Libellula mep-
lible SIBHO [UIMHHee mocienHux. Kpome TOro, mjauHa U rycrora
IMIIMKOB MOTYT pa3NuYaThCsl Ha Pa3HBIX [1apax HOT, 9TO TOXE
MCIIONB3yeTCs KaK TaKCOHOMHMYeckuy npusHak. Muorma (ecnu
(¢/IpeHHbIE IINTUKN KOPOYe TONEHHBIX) 00a psAma MOryT OBbITh
mnouabiMu unu (y Cordulegaster) maxe tpounbiMu. Y Aeshna
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proximal end of femur coalesced to form a fixed
immovable junction. The leg structure is practically the
same in all odonates, and their length increases from the
fore pair to the hind one. They are also attached to the
synthorax somewhat asymmetrically, the middle pair
being closer to the hind pair than to the fore one.

Dragonflies hardly use their legs to move — most of-
ten only to perch and take off. The fore leg pair works, in
particular, as a grasping organ when hunting.

The coxa is the shortest and thickest leg part. In con-
trast, the trochanter is long, with a necking in the middle,
usually unarmed and smooth (rarely spinulate, in
Gomphus), jointed obliquely to the femur. Femora and
tibiae are even longer, the former being slightly shorter
and thicker than the latter. Both bear latin particularerally
two longitudinal rows of spines directed downwards and
separating the frontal and rear surfaces of tibiae, and the
upper and lower surface of femora, respectively. The
lenght and density of the spines are often not the same in
different groups of Odonata. In Calopteryx, the tibial and
femoral spines show no differnce in length whereas in
Aeshna and Libellula the former are clearly shorter than
the latter. Moreover, the lenght and density of spines may
not be the same in different leg pairs, which is used as tax-
onomical character, too. If the femoral spines are shorter
than the tibial ones, both rows may be doubled or (in




HMeeTCcs TakKe NOTONHUTENbHBIN TPETHH (BEPXHUM) pAN IUNIH-
KOB Ha Oedpax, a' y Gomphus — TaKOH 5Ke Ha 20/1eHsIX.

Jlanxa y COBpEMEHHBIX CTPEKO3 BCETAa COCTOUT U3 TPeX une-
HUK06 (cezmermof), BMHA KOTOPHIX YBENMIUBALTCS OT TIPOKCH-
MaJIbHOTO K JUCTaTbHOMY. Ha Ka)knoMm 4ieHuKe JNanku uMeeTcs
IBa psifa LIUNHKOB. JMCTaTbHBIN YWIEHMK HECeT Napy OCTPBIX,
B CBOIO O4epelb, Pa3BOCHHBIX K0201K06, UMEIONIUX OCTPBIH 3y~
6er Ha HIDKHEN CTOPOHE, a MEX/y OCHOBaHMAMH KOTOTKOB Pac-
HONOKEH HeOONbIION OTPOCTOK. Bce cerMeHTHI NanKu MMEIOT
HOABY)KHEIE COUNEHEHMS], HO UX MOJBMXKHOCTh OrPaHUYMBAETCS
XUTHHOBBIMH NJIACTUHKAaMH ¥ OTPOCTKAMM.

Kpbiana

Kpuvinos (alae) y cTpexo3 B Qucne AByX Map, OY€Hb KPYIHbIE,
InvHa uX 61HM3Ka K auHe Tena. [lepeanue u 3agHue KPBLIbs TH-
60 uneHTHuHL 1o dopMe U pasMepy, IUOC PasNUIAIOTCS, HO
HE3HaYUTENBHO.

B nomotpspax Zygoptera u Anisozygoptera o6e napbl Kpblib-
€B OJUHAKOBLI N0 dopme u Kunxobanuio (iepefHUe IyTh FNHH-
Hee) U TIPUKPeIUISIOTCS K CUHMOPAKCY BCEM CBOMM OCHOBAaHHUEM,
ONMHAKOBO Cy>XEHHBLIM cTebenbiato. ¥ Anisoptera Kpbinbsg He
TaK CXOFHBL IlepemHue KpbUIbs IPUKPEIUIAIOTCA K TENy BCEM
CBOMM OCHOBaHHEM, He CYKeHHBIM cTefenbuato, a 3agHue
KpbUIbS B CBoedl 6a3aqbHOM 4YacTH 3aMETHO ITMpe NepeXHHX
U TIPUKPEIUIAIOTCH TONBKO BEPXHEH, cTefebuaTo CyKEHHOU qac-

ThIO ATOr0 paClIiupe€HHOIr0 OCHOBaHU.

Mopdpoaorus / Morphology «

Cordulegaster) even tripled. The Aeshna species have yet
another spine row on the upper surface of fernur while in
Gomphus there is a third row on the fontal surface of tibia.

The tarsus of all recent Odonata consists of three seg-
ments, with the shortest proximal and the longest distal
one; each segment has two spine rows. The distal segment
is armed with a pair of sharp forked claws bearing a sharp
tooth from below; between the claw bases there is a small
appendix. All tarsal segments have movable joints but
their movabilty is constrained by chitinous elements
(plates and appendices).

Wings

The wings in dragonflies are always two-paired and
very large, being almost as long as the body. The forewings
show no or little difference in both shape and size from the
hindwings.

In Zygoptera and Anisozygoptera, both wing pairs are
equal in both shape and venation (forewings are slightly
longer) and attached to the synthorax by the entire width
of their uniformely stalk-like bases. In Anisoptera, fore-
and hindwings are not strictly alike. The forewings are at-
tached to synthorax by entire width of their non-petiolate
basaes whereas the hindwings, being considerably
broader in their basal portion, are attached only by the
uppermost petiolate corner of the dilated bases.

<«
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Y Bcex kpvurveb pasnuvaioT nepeduuii (xocmanvHoutl, Gedyuquii)
Kpatl, O6pa303aHHbII71 TOJICTON IPOJONBHOU KOCHALbHOU KUNLKO,
VI 3a0HUll Kpail, NEHIATHIN ¥ He YKPEIUICHHBINA npo0onbHOW Kum-
Kkoti. ¥ 3aiHUX KPLUIbeB Anisoptera BhinemseTcs ente u 6a3a/ibHulil
(ananvHolil) xpati, ALYLIIUYN Tapaie’dbHO Teny. Y Anisoptera cam-
11bI 9aCTO MMEIOT Ha aHAIBHOM Kpae 3aJHUX KPbUIbeB BBIPE3, CO-
OTBETCTBYIOMWI HAJIMYMIO [IPONOJIBHBIX BBIPOCTOB (yuiex) Ha
BTOpOM cezmenme Oprousxa. Hakonen, noatu y Bcex Anisoptera Ha
AHIPHOM Kpae 3a[JHUX KPbUIbEB UMEETCS 3aTEMHEHHbI WY He-
11pO3PavHBIM yYacTOK — nepenoHouka (membranula), Haxons-
LUMIACS Y>KE 3a CETBIO XWIOK. Y Zygoptera IepernoHOYKa Pynu-
MeHTapHasi WM OTCYTCTBYET.

Y 6ONBIIMHCTBA CTPEKO3 KpbUbs Mpo3padHbie U OecrBer-
11ble, HO Y MHOTMX OHM MOTYT OBbITb OKpPalUEHHBIMHU UIH XKe 3a-
TeMHeHHBIMU. [TonynpospayHas oxpacka KpeUIbeB (¥IIM UX Jac-
Teif, yaie 6a3aJbHBIX) MOKET OBITb PasHON: JKENTOM, PBDKEH,
OPaHXeBOI1, 3eJIEHOH, TOIYOO0, HO COYeTaHus! PasNudHbIX L(Be-
TOB Ha OJHOM M TOM ’X€ Kpbljle OYeHb penku. Y APYrux BHIOB
KpBLIbS MOTYT MMETb HeTpO3pauHble YIaCTKA B BHAE IATEH
¥ TIOJIOC, KOTOPBIE TO’KE MOIYT OBITh APKO OKPAIl€HHBIMH, HO
BCE JKe Jaiie OHM YepHble unu 6ypole.

ITo cBOEeMy NIPOMCXOKIECHHIO, KPBUIb HPENCTaBIIIOT COO0H
IIPOIOJDKEHME XUTHHOBOTO MOKPOBA CUNMOPAKC], TIepefHre —
pedne-, a 3apure — 3a0Hezpyou. Kpplio cOCTOUT U3 ABYX XUTH-
HOBBIX CJIOEB, IPUYEM KaKABIM U3 HUX MMEET CBOK COOCTBEH-
1IYIO CeThb Xunox. Bripouem, o6e ceTu B TOYHOCTH HaKJIaFbIBAIO-
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In a wing, the following parts can be distinguished: the
frontal (leading, anterior, costal) margin (edge) formed by
thick longitudal costal vein, and the membranaceous rear
margin never supported by a longitudal vein. In
anisopteran hindwings, the basal (anal) margin stretching
in parallel to body is also detached. In many Anisoptera,
males have an incision at the anal margin, which corre-
sponds to a longitudinal offshot (auriculum) on the sec-
ond abdominal segment. Finally, in the vast majority of
Anisoptera, the darkened or intransparent membranula is
found at the wing anal margin, attached outside the vein
network. In Zygoptera there is no or a vestigial membranula.

Most dragonflies have transparent and colorless wings;
in others they may be coloured or darkened. Coloured
wings (or their parts, mostly basal porions) can be trans-
parently red, yellow, fulvous, orange, green, blue, or vio-
let, but two different colours are rarey combined in a
wing. Oherwise, dragonfly wings can have intransparent
parts in the form of spots or stripes which sometimes may
be brightly coloured but more usually they are rather
black or brown.

Originally, the wing of odonates is a prolongation of
their synthoracal chitinous plates. The forewings corre-
spond to the plates of mesothorax and hinwing to those of
metathorax. A wing is always composed of two chitinous
layers, both having its own vein network. However, they




TCS1 OQHA Ha APYIYIO, IO3TOMY CeThb JKMIKOBAHMS BHEIIIHE BbII-
JNSQUT enUHOYW. BepxHuyl cno# ABIseTCAd MNPONOJIKEHHUEM
TIOKpOBa tepzumob cpenHe- W 3afHErPyny, a HIDKHUH — Npo-
AOJKEHNEM TIOKPOBa COOTBETCTBYIONIUX nrebpumob. Kprinosbie
KUAKY TIPENCTABISIOT CO6OM mpaxey, 6onee KPYNHbIE U3 HUX
3anonHeHsl remonuMdboi, 6os1€ee MelKue He MMEIOT NonocTy. Ha
NIONIEPEYHOM Cpe3e KPbLIbs UMEIOT roppUpOBaHHYIO TEKCTYPY.

Ctpexo3bl He CIOCOOHBI K CKJIANBIBAHUIO KpbiabeB, compo-
BOXKAOUIeMycsl u3MeHennem ux opmel. ¥ Anisoptera Kpbuibs
B IIOKOE pPAaclpOCTEPHBI TOPM3OHTANbHO WM CBMCAIOT BHMUS,
ay Anisozygoptera and Zygoptera (kxpome Lestes) OHM IPHIION-
HATHI ¥ IPUKAThI APYT K APYTY BEOMbL OPIOLIKA.

Kunwxobarnue xpoinvel

CTpexo3bl UMEIOT OYEHD TYCTYIO M CIOKHYIO CUCTEMY XKULKO-
Banus kpourveb. [Jo cuX NOp HET €NMHCTBA B3IISINOB Ha MPOMC-
XOJKIEHHe TeX WM HHBIX XUIOK, eMUHON cXeMbl ux obo3HaTe-
Hus. Mopdonorudeckass HOMEHKJIATYpa CHJILHO pPa3lIndaeTcs
Y pa3HBbIX aBTOPOB. B 4aCTHOCTH, CYIIECTBYIOT HEMAJIbIE PACXOXK-
HEHHUsl MEXIY AQHITOA3LIYHON M PYCCKOASBIYHOW TpPagUIIUEH.
ITpennaraemas sgech cHCTEMa SABIAETCA KOMIMWIATUBHOW U OpHU-
€HTHUPOBAHHOM, B OCHOBHOM, Ha onpefenHue Takconos Odonata
10 AUArHOCTUYECKUM KIIO9aM.

Jeranu >KuNKOBaHUS KpbLIbeB Gojlee HarlsmHBI Y Aniso-
ptera, MO3TOMY BHadaJle HOMEHKJIATYPa XKUJIOK OyZeT paccMOT-
peHa Ha ux npumepe. OCHOBY xunkobanus xkpuinveB y CTpexos

Mopdgpoaorus / Morphology <

superimpose on one another so precisely that the com-
bined system looks entire. The upper layer originates
from a thoracic tergite, and the lower one — from a tho-
racic pleurite. The wing veins are tracheae, the largest of
which are filled with haemolymph whereas smaller ones
are solid. In transverse section, the wings show corrugated
structure.

Dragonflies are unable to change the shape of their
wings to fold them. Anisopterans hold their wings at rest
horizontally outwards or drooping downwards while in
anisozygopterans and zygopterans {except for Lestes)
those are closed over or alongside the abdomen.

Wing venation

Dragonflies have very dense and complicated wing
venation. Origin and nomenclature of different veins is
controversial and there is no generally accepted name
system for them. Terms used by different authors de-
pend considerably on their private point of view, and a
lot of disagreements exists between Russian and Euro-
pean tradition. The nomenclature maintained in this
monograph is rather compilative and destined, above all,
for the practical use in diagnostic keys to identify drag-
onfly taxa.

In Anisoptera, wing venation is more illustrative and
more suitable to start with, when describing the vein no-

<«
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COCTaBJSIIOT 6 MPOOONbLHOLIX KUNOK, OTXORSINNX OT OCHOBaHus
kpoina.

1. Kocmanvnas sunxa (costa, C) o6pasyer coboit Bech neped-
Huil (kocmanvroiil) xpail Kpeina; naorna mocne ysenxa (Nod) sty
JKULKY CIMTAIOT 3a CHUMBILNECS KOCTATBHYIO M CyOKOCTAIBHYIO
xunku u obosHagaor C+Sc.

2. CybxocmanvHas xunka (subcosta, Sc) umeT napamiensHO
KOCTAJIbHOM JKUJIKE Ha PACCTOSHUU ONHOLO psfa s4eex, HO ro-
pasno Kopode Hee U 3aKaHIMBACTCS Y TOJICTON nonepeuHotl Xum-
KM — Y3e1Ka, OTXOJSILErO OT KOCTAIBHOM XUIKK B CpenHeil Jac-
T KpbUIa (WM, KaK YKa3aHO BBIIIE, MOXXHO CIMTATh, YTO CYOKOC-
TaJIbHas JKIJIKA Y Y3e/IKa He 3aKaHIMBAeTCs, a IPOCTO CIHUBAeTCA
¢ xoctanbHOM). Kaxyiieecs npogomkenne cyOKoCTaTbHOHN KHl-
K¥ 32 Y3€JIKOM NPUHAMJIEKHUT YKE HE €M, a CIERYIONIEH, pagyalib-
1o, xunke. MHOrma, BipodeM, CyOkoCTaIbHAS JKIIKA IPOPE3aeT
Y3€JOK M JOXOMHUT [0 11epBoi 3ay3enxoboti (nocmnodanvHoil) K-
kv (HO He faibllle) MIIN Ke, U3rUOasiCh B IEPBOH sIeElIKe 3a Y3el-
KOM, OHa CIIMBaeTcs ¢ nepboil paduanvHoti Kunxoii Ry.

3. Paduanvras xunxa (radius, R) daxtudeckn npencrasusier
€o60¥ Henyr cucteMy BerBell (0OBIYHO Ha3bIBAEMBIX CeKMMopa-
MUY); 9aCTb U3 HUX — 3TO 21abHuie cexmopd, a 9aCTh — BCTABOU-
nble (unmepkanspHote) cexmopa. boiBaloT eme U dononnumens-
Hble CeKmopa, N30IUPOBaHHbIE OT KPYIHBIX )KUIOK U CBOOOKHO
Hexamre cpepu Gosyee Menkux sdeek. MHOrpa papuanbHyIO
KIWIKY HAa3BIBAIOT MPOCTO PAduycoM, KaK HO-JIAThIHY; 51 U36eraio
ynotpebienus 35eCk 3TOr0 Ha3BaHUA, HEYHOOHOTO HMEHHO JUIS
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menclature. There are six principle longitudinal veins in a
dragonfly wing, each starting at the very wing base.

1. The costal vein (costa, C) forms the frontal (costal)
wing margin. Some authors suggest the portion of costa
lying distally of nodus (Nod) to consist of the costal and
subcostal veins merged together, so they name it as C+Sc.

2. The subcostal vein (subcosta, Sc) runs in parallel to
the costa at a distance of a single row of cells. However, it
is much shorter then the latter and usually terminates at
the nodus, athick transversal vein located near the middle
of the costa (or, as it is suggested above, the subcosta does
not terminate but confluents with the costa). A seeming
prolongation of the subcostal vein past the nodus belongs
to another vein, the radius. Sometimes, however, the
subcosta pierces the nodus, ending at the first postnodal
crossvein (never further) or, otherwise, it curves down-
wards in the first postnodal cell and terminates as it
reaches the first. radial vein (R;).

3. The radial vein (radius, R) is in fact a system of
branches usually called radial sectors. (The Latin name,
“radius”, is normally used in English but it will be a mis-
match in Russian where it is nomen preoccupatum, so I
aviod using it in the opposite column). Some of them are
main (primary) sectors and others are intercalary ones. Be-
sides, there are additional sectors which lye separated from
thick veins among smaller cells. At wing base, proximally




pycckoro s3vika. OT ocHoBanust Kpuiia KO OYKKU, pAGUAnvHas
KUAKA CIMTa CO CIENYIOIiel, MenuanbHoOU Xuakoi (M); aror
oTpe3ok obo3nadaercs kak R+M. [lepen myxkol, R+M nemurcs
Ha 2 BeTBH. BerBn, mpomoirkaiomass R+M, npomomxaer Ha3bl-
BaTbCH PafMabHOM KMIKOM, HO 0003HaTaeTcst yKe Kak R,. Bro-
past BeTBb OTXOIHMT IOA GOMBIUHM YIJIOM BHHU3 U 06pasyer cobc-
TBEHHO AYXKy. OT cpenmHell JacTH AYXXKH, TOITH IEePIeHIUKY -
JIPHO e, PacXOJSTCA HOJ OCTPHIM YIJIOM ellle IBe npodonbHble
xuaxu. Huokusis w3 Hux ects MenuanbHast xuika (M; paccmar-
PUBaeTCs HEDKe), @ BEPXHSASA Ha3bIBACTCS PAGUANbHBIM CEKMOPOM
(Rs) m mpumannexur cucreme R. Jlanee, Rs mocienosareabHO
pa3sBeTBIIsLETCS. Ha TPU OCHOBHBIE BeTBH — R, R3 1 Ry, 1 Kpyn-
HBIA unmepkansapuoiii cekmop IR;, pacnonoxennyio mexny Rs
u R,. Cama IR; moxxer 06pa3oBaTh [iBe BeTBH, MECTO PacXOXjie-
Hus KoTopeix obosnagaercs BIR; Cexmop IR; HauunaeTcs mop
y3€IKOM, a eT0 KaXyIieecs IPOJO/UKEHHe B CTOPOHY MPOKCH-
MaJIbHOMN 9acTH KphUIa MMeHyeTcst Mocmukom (B) wmm noxHoim
ocHoBanuem. Tlosanu IR; mHOTHA pacmonaraeTcs donoaHumeny-
Holtl cekmop Rep; OH MOXET OpITh BbIPaXKEH XOPOIIO, @ MOXET
ObITh €iBa 3aMeTeH,

4. Meduanvras xunxa (medius, M), Kak yxe yka3aHO BbIIlle,
Ha y9acTKe OT OCHOBaHMsA KO AYXKH (Arc) claura ¢ paguaibHOuM
xuakod (R) m 060ocobmsieTcst oT cpenHei 9acTy MOCTIeqHEN KakK
HYKHSS IPONOIbHAsA BeTBb. [lanee ona cBOOOIHO HueT 1o 3d0He-
20 Kpast Kpuind, He 006pasys BeTBel, HO 3aTHOAACH MMOCTEIEHHO

Mopdgpoarorus / Morphology «

of arculus, the radial vein is fused with the next, medial
vein (M), therefore this portion is usually treated as R+M.
Just before the arculus, R+M produces two branches. The
one that prolongates R+M is the first true radius which is
defined as R,. The second branch deviates downwards at
a considerable angle to become the arculus. At the middle
of arculus, almost in perpendicular to it, two new
longitudal veins diverge at a sharp angle to each other. The
lower of them is the medial vein (M, described below)
while the upper vein is known as the radial sector (Rs) and
belongs to R branching system. Then, Rs consequently
gives rise to three principial branches, R,, R3, and R4 plus
a long and thick intercalarly sector IR situated between Rs
and Ry. The sector 1IR3, in  turn, may produce two
branches at a point designated as BIRs;. Since IR; starts
just below the nodus, its seeming prolongation towards
wind base is determined as the false base of IR;, or the
bridge (B). In some species there may be the additional ra-
dial sector, Rgpi, behind IR;, varying from well-expressed
to hardly noticeable.

4, The medial vein (medius, M), as stated above, starts
as the R+M vein between the wing base and the arculus,
and separaties from the middle part of arculus as the
lower longitudal branch. It stretches up to the rear wing
margin without branching, bending gradually backwards.

<«
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nasap,. [To3any Hee MHOTA PacIIOaraeTcs JONOAHUMENbHbLIL CeK-
mop Mgpl, HO 92CTO OH He BHIPAXKEH ML OTCYTCTBYET.

5. Ky6umanvuas xunxa (cubitus, Cu) uger He BeTBsICh OT OC-
HoBanus Kpouind 0O cpemHeil IacTH ero 3adnezo xkpas, 6onee wam
MeHee IapajuleNielbHO MeIUaIbHOM JKUJIKe, JIMIIh B KOHIIE 3aTH-
Gasicy nasap. DTol Kunkoli 0OpazoBaHa HIDKHe-IIPOKCHMaIbHasA
cropoHa mpeyzonvHuka (t).

6. Ananvuas xunka (A) uner 6osee WM MeHee MapaJUleTbHO
KYOUTILHON XUIKe M 3aKaHIWBAeTCs Ha 3aJHeM Kpae Kpbuiid.
DTa KWIKa XOPOIIO pasBHTa Ha 3aIHUX KPhUIbAX Anisoptera
1 4acto naer TaM BerBd (A—A;). OTKIOHSACH B pasHble CTOPO-
HbI ¥ COETUHSACH MEXAY cOOOI, 3TH BETBH MOTYT 0OPa30BLIBATh
ananvuyro nemaro (an). Ha mepemnmx kpuUibsx Anisoptera
aHaJbHASA )KWIKa He BETBHTCSH, a ¥ Zygoptera OHa CHIIbHO peny-
LMpoBaHa Ha 060MX apax KphllbeB, BILIOThH N0 IOIHOTO MCIe3-
HOBEHHS.

U3 gucma nomepenrvix Xunok AL HEMHOTHE HMEIOT
ocofble Ha3BaHWUs, B IEPBYIO OYepenb Te, KOTOPhIE YTOJIIEHb
VUIM 3aHMMAIOT Cenu(uIecKoe MONI0KEHHeE.

1. Y3enox (nodulus, Nod) — cunpHO yromienHas KOpoTKas
JKUNKA B CPEIHEN TaCTH KOCMALbHOZ0 KPAS KPblid, COCTAHAIONIAN
kocmanviyio (C) 1 nepbyro paduanvryo (Ry) xunku, 1 OrpaHAIH-
Baromi (cM. Boilne) cybkocmanvhyo xuaky (Sc). OH urpaer
poJib ITapHHpa, MO3BOJAIOIIETO KPbLIy CKPYIMBaTHCS BHOJb
IIPOOJILHOM OCH.

) o
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The additional medial sector (Ms,) sometimes may be
found behind it but is often unclear.

5. The cubital vein (cubitus, Cu) produces no branches
and runs from the wing base to the rear margin, ending
somewhere near its middle. It is almost parallel to the me-
dial vein, bending backwards only in its distal portion. It
also forms the lower proximal side of the triangle (t).

6. The anal vein (A) runs more or less in parallel to the
cubitus and terminates at the wing rear margin as well. It
is strongly developed in anisopteran hindwing where it
forms several branches (A;—A;) in the basal part of the
wing. Bending at different angles and connecting succes-
sively to each other, these branches form the anal loop
(an). In forewings of Anisoptera the anal vein produces no
branches, and in both wing pairs of Zygoptera it is
strongly reduced or absent.

Of crossveins, only few are given special names, first of
all those in that are thickened or located at specific posi-
tions in the vein network.

1. The nodus (Nod) is a short strongly thickened vein
at the middle of costal wing margin, connecting the costal
vein (C), and the first radial sector (R;); it is also the piont
where the subcostal vein (Sc) terminates (see above). It
works as a hinge which allows a wing to twist aliong its
longitudal axis.
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2. ITpedysenxoBuie (anmenodanvrvie) xunxu (Anq) obpasyror
IBa psilia MEXIY 0cHoBanuem xpuiid u y3enxom B nomne mexay C
u Sc (1.e. B kocmanvHom none — ¢) 1 Mexny Sc 1 R+M (r.e. B cy6-
KocmansHom nozne — sc). IlpenyseaKoBsle SKHIKH KOCTaJIHHOTO
d Cy6KOCTABHOTO [TOJIEH MOTYT B TOTHOCTH MPOJOJDKATH ONHA
apyryio (Libelluloidea) nnu xe 6b1Th pacronoxeHusiMu Hecito-
PAOOYHO APYT oTHOCUTenbHO gnpyra (Aeshnoidea). V' Libellu-
loidea Hepenxo Bce Ipey3enKoBbie JKIIKY KOCTAIBHOTO OIS IIPO-
IOJDKAIOTCS XKIWIKaMH CyOKOCTAIbHOTO MOJIsL, KPOMe caMoll Ioc-
nenpedt (GDKaielf K y3eKy), Takas JKHIKa Ha3bIBaeTCH HENo-
HOUl, B OTJIMIME OT OCTAIBHBIX, HA3bIBaeMbIM HoNHbIMU. [IBe (pexe
6oJIbIIe) YTOMIEHHBIE JKIIKM KOCTAILHOTO IONA y Aeshnoidea
HAa3bIBAIOTCS NepBuuHbiMU npedy3enkoBoimu XunKamul.

3. 3aysenxoboie (nocmuodanvrvie) xunku (Pstq) pacmonoxe-
HBl B ofum papn Mexay ysenxom (Nod) m nmepocmuemoii (Pt)
B none mexuy C u R;.

4. Hyxxa (arculus, Arc) — 9T0 XQIKA, COEAMHSIIONMAT BMeCTe
npokcumainsaele 9acta R+M u Cu.

5. Ky6umananvuvle, anu ananvro-kyoumanvroe xunxu (Cuq
una Ac) pacrionoxenst Mexxay Cu u A Ha ydacTKe Mexxay ocHoba-
HUeM KPoiia v Grympennum mpeyzonvHukom (ty).

6. ITodysenkobvte xunxu (Bqs) HaXOmATCSI MEXIY MOCHUKOM
(B) ut 6mopoti paduanvroti xunxoit (R,).

Cpeny OnMHOIHBIX s4eek WIH XKe MX TPYII (Ha3hIBaeMbIX 10~
VISIMY) TaXoKe CIERyeT YIOMIHYTh HEKOTOPbIE, HMEIOIye CIey-
dugeckyio popmy unm paconoxenye.

Mopdgponrorus / Morphology <

2. Antenodal veins, or the antenodals (Anq) are arranged
in two single rows between the wing base and nodus, in the
costal field (c), between C and Sc, and in the subcostal field
(sc), between Sc and R+M. The antenodals in the costal
field may be either aligned exactly to the corresponding
antenodals of the subcostal field (Libelluloidea) or ar-
ranged irregularly regarding to each other (Aeshnoidea). In
many groups of Libelluloidea, all antenodal cross the
subcostal vein, except the last one (nearest to the nodus)
whecich is then called the incomplete antenodal, as opposed
to the rest of them named the complete antenodals. Two
(rarely more) thickened antenodals in the costal field of
Aeshnoidea are known as primary antenodals.

3. The postnodal veins, or the postnodals (Pstq) are ar-
ranged in a single row between the nodus (Nod) and
pterostigma (Pt) in the field bordered by C and R;.

4. The arculus (Arc) is the vein where proximal parts
of R+M and Cu are joined together.

5. The cubitanal, or anal-cubutal veins (Cuq or Ac) are
situated between Cu and A in the area between the wing
base and the subtriangle (t,).

6. The subnodal veins (Bqs) are located between the
bridge (B) and the second radial sector (R,).

A number of single cells and cell groups (called fields)
should also be mentioned since they have either pecular
shape or specific location.
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1. Kocmanvroe nozne (¢) — ONMHOYHBIN PAR s14eek MEXKRY KOC-
MAnbLHOU U CYOKOCMANbHOL X UM KaMU, IPOKCHMANIbHEE Y3enKd.

2. Cybxocmanvuoe none (sc) — Apyrodl OMUHOTHBIN Pl sTYeeK
IIPOKCHMAJIbHEE Y3elKa, HO y)Ke Mexxay Sc i R.

3. ITmepocmuzma (pterostigma, Pt) — Henpo3pagHbIi # CHIIb-
HO XUTHHH3UPOBaHHBIN yyacTok Mexny C u R, pacruioxeHnsIi
y BepHIMHBI KpbLNa, PenKo — OJH3 ero cepeTUHbI KOCMANbHOz0
kpas. Y Zygoptera (dacrs Calopterygidae u poncTBennbie uM
TPYIIbI) [ITEPOCTUIMA MOXKET OTCYTCTBOBaTb WMUIM 3aMEHSThCS
JLOXKHOIL nmepocmuzmotl, Tak HasbiBaeMo nceboocmuzmoii.

4. Tuckouodanvroe none (d) — s4eiiky, pacIoNOXKeHHbIE MEXTY
M u Cu. Heckonpko mucTajpHee M HYDKE IYKKH OHO [IPEPBaHO
kpounoboiv mpeyzonvrukom (t). Clexys MHOTHM aBTOpaM, 5 Ha-
3BbIBaI0 B OTOM KHMIE JUCKOHMJANBHEIM IIOJIEM TOJLKO T€ AIYCHKH,
KOTOpBIE JIe)KaT JUCTaJbHee KPBIIOBOTO TPEYTOJIbHUKA M JOXO-
OAT [0 3a0uez0 Kpas kpuvind. COTIACHO TaKOM HOMEHKIATYPe, BCIO
obnmacts Mesxxny M 1 Cu, BKIIOYAIOIIYIO TPEYTONbHAKA U Zunep-
mpuzoHanvHoe none (MK e uemvimepxyzonvHux Zygoptera), Ha-
3BIBAIOT [POCTO JuckoudanvHuimu suetixamy. Mopdorenermaec-
KHE U CTPYKTYPHBIE CBA3M S9€€K, JXUL0K ¥ NoZell B 9TON 9acTH
Kpblla OdeHb 3amyranbl. CaMylo IIMHHYIO U3 TUCKOMAANbHBIX
SYEEK, JTEKAITYIO MeXIY OCHOBaHHEM KPblIa 1 TPeyTOIbHIKaMU
(Wi 9eTHITEPXYTONBHUKOM ), Ha3bIBAIOT 0a3anbHol sueikoti (b).

6. Kybumananvroe, Wi ananvHo-Kybumanvtoe noze (a-cu) —
37O Tpynna ssyeek Mexny Cu u A or ocrobanus Kpviaa no Bnym-
pennezo mpeyzonvruxa (t;). Moxer 65ITH IPeICTaBIE€HO TONLKO
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1. The costal field (c): a one-cell row between the costa
and subcosta, proximally of the nodus.

2. The subostal field (sc): another one-cell row proxi-
mally of the nodus but between Sc and R,.

3. Prerostigma (Pt): a nontransparent and strongly
chitinised field between C and R, near wing top or rarely
almost in the middle of the costal margin. In Zygoptera
(some Calopterygidae and related groups) the pterostigma
may be absent or replaced by a ‘false pterostigma (the
so-called pseudostigma).

4. The discoidal field (d) is, in general, a region of
cells between M and Cu. Somewhere below and distally
of the arculus it is interrupted by the triangle (t). Fol-
lowing many authors, I use the name discoidal field
only for cells lying distally of the triangle down to the
rear wing margin. Using this nomenclature, the entire
cell group between M and Cu including the triangles
and the hypertriangle (or the quadrilateral of
Zygoptera) is called merely discoidal cell(s). Morpho-
genetic and structural interrelations between different
cells, veins and fields within this region are very compli-
cated. The longest discoidal cell situated between the
wing base and the triangle (or the quadrilateral) is
called the basal cell (b).

6. The cubitanal, or anal-cubital field (a-cu) is a cell
group between Cu and A in the area between the wing




OIHOM A4elikoil WIH XKe Pa3bUTO nonepeuHviMU KUiKamy Ha He-
CKOJIbKO sT9€€eK, BCe OHHM TOTJa Ha3bIBAIOTCS KYOUMAaHANbHbIMU,
YUTH aHANbHO-KYOUMAnbHbIMU SHETKaAMU.

7. OcHoBuoil mpeyzonvHuk, OH Ke KpuinoBoil mpeyz0nvHUK
WM MpOCTO mpeyzonvHux (triangulum, t) — 310 noze Tpey-
ropHOM (GOPMBL B JUCTANLHON YacTH KYOUMAHANbHOZ0 MO,
OrpaHMIeHHOE YTOMIIEHHBIMY KiIKaMHA. OH xapaKTepeH s
Anisoptera, HO OTCYTCTBYeT B 000UX OPYTHX MOTOTpsanax (THe
BMECTO HeTo UMeeTcs KpuinoBoti yemwvipexyzonvHux q). Cropo-
HBI TPEYTONBHAK2 06pa3oBaHbl OTPe3KaMH KyOUmManvHoll u me-
JuanvHotl xunok. TpeyroJbHHUK MOXKET COCTOSTb U3 ONHOMH
ety (c60600mHbiTE M NPOCMOLE MPey2oAbHUK) WIH XKe OBITh
pasfieNieH XHJIKaMH Ha HeCKOJLKO sideek (nepecedennuiil mpey-
zonvHuk). VIHOTHA ero mepemHsist CropoHa (IPUMBIKaIOIIias
K JuckoudanvHomy noao) He IpsMas, a clerka M3JOMaHHad,
M TOT2 OH MpHOOpeTaeT BHUJ HEIPAaBUIbHON TpeleLHH, HO
BCe paBHO MOPQOJIOTrUIECKH OH OCTaeTCsl TPeyTOILHHUKOM
(a HEe CTaHOBWTCS TETHIPEXYTONLHUKOM Zygoptera), Tak Kak
0612CTh, BKIIOYAIOIas €T0, He MEHSIET CBOEH CTPYKTYPHI.

8. T'unepmpuzonanvroe none (ht) — 310 moNe IIMPWHOIH
B ONHY A4eiKy, MEX]Ly IepenHel (IapanielbHON KOCHALbHOL
KUZKe) CTOPOHOM KPHIIOBOTO TPEYroJIbHMKa ¥ HadajioM M.
Kak u TpeyroibHUK, OHO MOXET COCTOATH M3 ONHOMN AIEUKH
(1 Torma naseiBaercs c60600HbIM) WM XKe OBITH pas3feleHo
KHMJIKaMM Ha HECKOJIbKO si9eeK (¥ TOTHa HasbIBaeTCs nepece-
YEHHBIM).

Mopdpoaorus / Morphology <

base the subtriangle (t,). It may be represented by a single
cell or divided by crossveins into several cells; in this case
all the cells are called cubitanal, or anal-cubital, cells.

7. The triangle, or wing triangle (triangulum, t) is a
more or less triangular field bordered by thickened
veins at the distal part of cubitanal field. This structure is
typical for Anisoptera but absent in both other
suborders (where it is replaced by the quadrilateral, q).
All three sides of the triangle are formed by different
portions of cubital and medial veins. The triangle may
consist of a single cell (a simple or a free triangle) or be
divided by inner veins into some cells (a crossed trian-
gle). Sometimes, its distal side (adjacent to the discoidal
field) is not straight but somewhat jogged, so that the
entire figure may take the shape of an irregular trape-
zoid. However, shape makes no difference for morpho-
logical definition of the triangle (thus it never becomes
the quadrilateral of Zygoptera) since the entire region
including and surrounding the triangle will be still un-
changed and typical for Anisoptera.

8. The hypertriangle (ht) — a one-cell wide field be-
tween the frontal (drawn in parallel to the costal vein) side
of the triangle and the point where the median vein starts.
Like the triangle, it may consist of a single cell (the simple
hypertriangle) or be divided by crossveins into several cells
(the crossed hypertriangle).

. . <«
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9. Buympennuii mpeyzonvnux (t;) — 3TO 10Je, HPHMbIKa-
Ioee K IPOKCHMaIbHO (aHAIbHOM) cTOpPoHE kpbiroBozo mipey-
207IbHUKA; ABISETCA HEIIOCPENCTBEHHBIM IIPOJOJDKEHNEM KyOu-
mananvHozo nons. Taxoke Moxer ObITh paseJeHHBLIM Ha sueliku
(nepeceuennvim) nnu c60600HvIM (COCTOSTD M3 OQHOM STEHKH).

10. Basanvras suetixa (b) — sueiika, pacrionosxeHHas MeXIy
R+M u Cu npokcumanbhee dyxxu (Arc), oGBI9HO He IepecedeHa
JKHIKaMH, HO B peOKHX ClTydasx MO)KeT ObITh U pasfieneHa Ha
BHYTPEHHUE TYENKH.

11. Ananvnas nemns (an) — 3aMKHYTO€ [IPOCTPAHCTBO, 00pa-
30BaHHOE BETBSAMU AHANbHOU xunku (Aj—As) Ha 3aTHUX KPbLIb-
six Anisoptera.

12. Ananvroe none (anf) — mpocTpancrBo, Haxomsieecs
MEKIY aHAJBHOH XUIKOM ¥ 3a0HuM xpaem kpoviia. OHO HMeeTCst
Ha obeHx mHapax xpuaveb y Anisiptera, He3aBUCHMO OT HAIHIUSA
WIH OTCYTCTBHS aHAJBHOM HeTad (an) MM e BeTBell aHaIbHOM
XUIKY. B HeM pasnmyaior IepenHwve, WIA HAPAHAZLbHble, U 3a%-
uue (xpaeboie, AMM MAP2UHANbHYIE, BCETTa OFHOPSIAHbIE) STIEKH.

13. Ananvrutiit mpeyzonvHux (at) — TpeyroiabHoOe nose MEeXIy
AHANLLHBIM KPAEM KPLIZIA U CAMO ITIEPBOY BETBHIO aHAJILHOM MKUJI-
KH Ha 3aJTHIX KPbUIbSIX ¥ CaMI[OB HEKOTOPHIX TPy Anisoptera.
Mosxer 65ITh paszeneH XHJIKaMH Ha HECKOIBKO STIEEK, WIH JKe
COCTOATD M3 OTHON AYEHKH.

14. Paduanvroe none (IRs~Rgp) — 060cobnennas rpymmna sde-
eK XIOTL UHMepKAnApHbIM cekmopom paduanvoti xunku (IRs), or-
paHUYeHHAsI CHH3Y J0MONHUMENbHBIM cexmopom Rgy.

) o
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9. The subtriangle (1) is a field adjacent side-by-side to
the proximal (also called anal) side of the triangle, where
the cubitanal field continues. It may also be simple or
crossed i.e. consist of a single cell or be divided by some
veins.

10. The basal cell (b) is a cell between R+M and Cu
proximally of the arculus (Arc). It is usually not crossed
by veins, but in some rare cases may be divided into
several cells.

11. The anal loop (an) — a closed field surrounded by
the branches of the anal vein (A|—As, see above) in the
hindwings of Anisoptera.

12. The anal field (anf) is an area between the anal vein
and the rear wing margin. It is present in both wing pairs in
Anisoptera regardless of the presence of the anal loop or
branches of the anal vein. Two kinds of cells are distin-
guished in the field: the marginal cells, a single row along
the wing rear margin and the paranal cells frontally of it.

13. The anal triangle (at) is a triangular field between
the anal wing margin and the basalmost branch of the anal
vein in male hindwing in some groups of Anisoptera. It
may be simple (consist of a single cell) or crossed (divided
into several cells).

14. The radial field (IRs—RSpl): an isolated cell group
lying below the intercalary radial sector (IR;) and bordered
from the rear by the additional radial sector Rgp.




15. MenuansHoe none (M—Mg,), cooTBercTBeHHO, 060C06-
JIeHHas TPyILNA sT9eek o meduanvroli xunkxoti (M), orpanmden-
Hasl CHU3Y 00MONHUMENbHbIM MEOUATbHBIM CeKmopom M.,

Baxueiiniue 6uoMeTpuIecKye lTapaMeTphl KPbLIbeB TaKOBbL:

1. InuHa — paccTosiHUE OT CepelUHbl O0CHOBaHUA Kpviia IO
CaMoOM ero gJUCTAJIbHON TOYKH.

2. MakcuManibHas IMUPWHA — IIHPHHA CaMOTO IIHPOKOTO
ydyacrka KpbLia.

3. Y3eaxobas wupuna — DIWHA HepHeHARKYNApa, ONYIIeH-
HOTO OT y3e/Ka 0O 3d0Hez0 Kpast Kpbuia.

4. OrHouleHye IUHBI K MAaKCUMAJILHOM IUPHHE.

5. Y3enxobBviit uHdexc — OTHOILIeHUE JJIMHEI OTPe3Ka KPhia,
HAIYIIETO OT OCHOBAHMS KPHUIA IO y3elKa, K eT0 OTPe3Ky MEXIY
Y3€IKOM U BEpPXyIIKOM.

[Ipencragurenu momoTpsima Zygoptera HMMEIOT TaKylO JKe
OPUHIMOAAIBHYIO CXEMY XUnKoBanus, HO OTINIAIOTCS KeTas-
MH PacIloJIO)KEHUS W BETBIEHUS XunoK ¥ POpPMOI HEKOTOPBIX
saveex W nonetl. Psp 3amedanuil Mo 3TOMY MOBONY YK€ CHENaH
Beite. Hawbosee cyimecrBeHHO, ITO BMeCTO KpuinoBozo mpey-
zonvruka (t) u zunepmpuzonanvrozo noas (ht) y Zygoptera mme-
ercs yemvipexyzonvnuxk (quadrilaterulum, quadrangulum, q), xo-
TOPSIY BKJII09aer 1 t ¥ ht. Bepxusst cropona ero o6pasosana san-
HUM CEKTOPOM OyxKu, HIDKHIL CTOpOHa — KYOUmanvHoil
KUNKOU, BHYTPEHHSS CTOPOHA — HFDKHHM OTHENIOM MIy>KKH,
a Hapy>XHasi — HOBOJIBHO TOJICTOH 1ONEpeUHOll KUAKOH, COenn-
HSIOWIEN 3aIHMIL CeKTOP AYKKH ¢ Ky6uTansHOM XIIKo#. Togro
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15. The radial field (IRs—Rgp) is, respectively, an iso-
lated cell group situated below the medial vein (M) and
bordered aback by the additional medial sector Mg

The most important wing measurements are:

1. Entire length, the distance between the middle of
wing base and the topmost point of a wing.

2. Maximal width, the distance between the frontal
and rear wing margins at the widest part of a wing.

3. Nodal width measured from the nodus to the oppo-
site point on the rear margin of a wing.

4, The length to maximal width ratio.

5. Nodal index, the ratio between the distance mea-
sured from the wing base to the nodus and that measured
from the nodus to the wing top .

The species of Zygoptera have the same general vena-
tion pattern differing in some details concerning location
and branching of veins as well as shape of certain cells and
fields; some remarks on that have already been made
above. The most essential distinguishing character of
Zygoptera is that their wings have, instead of the triangle
(t) and hypertriangle (ht), the so-called quadrilateral (q)
occipying the palce of both the above-mentioned stric-
tures. Its anterior (costal) side is formed by the proximal
portion of arculus, the rear side by the cubital vein, the
proximal side — by the lower (distal) portion of arculus,
and the distal side — by a thickened transversal vein, con-
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TaK e, KaKk ¥ Kpvinoboii mpeyzonvruk, oH MOXet OBITh Kax cBo-
600HbIM, TaK M TIepecedeHHbIM [10TIePeYHBIMH XUIKaMH (T.e. pas-
JleJleH Ha AYeliku); B 9TOM Clydae ero Hapy>KHOU (NuCTaJbHON)
PpaHUIIeIt ABIAETCA caMas TOJICTas U3 nonepeurvix xunox. VInor-
la yemblpexyzonvHux IprobperTaeT MOYTH TPEYTONbHYIO DopMy
(rounee, GopMY HepaBUIbHONM Tpallellly), HO IIPH 3TOM MOp-
(hOIOTUIECKH OCTAETCS YeTHIPeXYTOMBHAKOM (a He CTAHOBHTCH
TPeyroAbHUKOM Anisoptera), 4ro BCeria MOXKHO IOHATH IO
CTPOEHMIO OKPYIKaloLIelt ero 061acTH, B YaCTHOCTH, IO OTCYTCT-
BIIO 2UNEPMPULOHANILHOZ0 NOAS. Y HAPYXHO-HIDKHETO yIJa de-
ThIpEXYTONbHUKA OepyT Hauajo MePeNHME ¥ 3afHUI CEeKTOPbI
4eTHIPEXyTOJIbHUKA.

bpromxo

Bpiowxo (abdomen) y crpexo3 BecbMa TOHKOE ¥ [JIMHHOE,
[aJI0IK000pasHoe, MINHA €ro cocTapiseT Ko 90% Bceyl AIHHBI
tena. Ono cocrout u3 11 cezmenmoB (HyMepyiOTCS OT TONOBSI
K KOHI[y Opiomika), 10 M3 HUX HOPMAaJBLHO Pa3BUTHI, a MOCIEN-
HUM, dHANbHIY CETMENT, WK menvcoH (telson), cunbHO yMeHb-
IlleH U wMeeT Buf HeboybIIOTO GYropka, 3aKaHIHBAIOUIETOCS
ananvrvim ombepcmuem. Kaxapiit ceTMEHT COCTOMT M3 IBYX XH-
THHOBBIX IIUTKOB. Bepxumii M3 HHUX, MOp3anbHBIi (mepzum)
MMeeT B IollepedHoM cedenny (opMy myru, naueoH 6onee 180°
1 3aXONMT Ha GPIOIIHYIO CTOPOHY, YaCTHIHO IlepeKphIBas BEHT-
panbHbIH IUTOK (crmeprum). CTepHUT BMeeT, B OTJIHIUE OT Tep-
I'uTa, C1ab0 BBITHYTYIO (POPMY M IOKPHIBAET OPIOLMIKO TOIBKO
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necting the rear sector of arculus with the cubital vein.
Like the triangle, it may be free (simple, undivided) or
crossed by crossveins (divided into several cells); in the last
case, its distal end is the thickest transversal vein. Some-
times the quadrilateral takes a nearly triangular (obliquely
trapezoid) shape. However, its zygopteran nature (clearly
differing from the anisopteran triangle) can be always re-
vealed from the features of the surrounding vein net-
work, in particular from the absence of the hypertriangle.
At the posteriodistal angle of the quadrilateral, two
longitudal veins, the so-called anterior and posterior-sec-
tors of quadrilateral, have their starting point.

Abdomen

Dragonfly abdomen is very thin and long, its length
taking up to 90% of the total body length. It consists of 11
segments (numbered from the head to the abdominal tip),
of which 10 are well-developed, whereas the last, (anal)
one, the felson, is strongly reduced, so it takes the shape of
a small bulge ending with anus. Each segment consists of
two chitinous tests. The dorsal test, the tergite, has in
cross-section the form of an arch of more thanl80° so it
covers a segment not only from above but also partly
from below encumbering the margins ofthe ventral test,
the sternite. The latter is, in contrast, rather slightly arched
covering a segment only from below. Laterally, the ter-




cHU3Y. Mexmy co6oit mepzumpt M crmepHuUmbl COeHeHs! 10 60-
KaM PacTsSDKHMBIME 11eBpantHuiMu nepenorKamuy, TTO3BOISIIOLI Y-
MM u3rubdars OPIOMIKO B pasIMIHBIX [UIOCKOCTAX, a TakKe CBO-
600HO CKUMATh ¥ Pa3KUMaTh €ro IpH JEIXaHUM, OTKIAKe STHIY
U T.I. Y GONBIIMHCTBA CTPEKO3 TEPTrUThHl HeCyT 6JIM3 KpaeB IO
OIHOMY TIpopoIbHOMY pedpuiuiky (y Aeschnodea u Libellulodea
HX [aKe IO [iBa), Ha3bIBaeMOMY OOBITHO BeHmpanvHuim pepbiii-
xom vk xunem (carina). DT peOpPBILIKY pasnensioT BU3yalbHO
IDOP3QJILHYIO ¥ BEHTPAILHYIO CTOPOHY Oprouika. Y HEKOTOPBIX
IPYIII Ha TepTUTaX MMeeTCs ¥ cpedurHoe dop3anvHoe Pedpuitiko.
HakoHelr, IOYTH ¥ BCEX CTPEKO3 Ha TePTHATaX eCTh M [TOIlepedYHble
PeOpHILIKY, OrPaHUIMBAIONINE IepenHuil (IIPOKCHMAaNbHBIHN)
¥ 3amHui (MUCTAIBHBIN) Kpal KaKEOTO CerMeHTa. Y psna TPyl
BCTPEYAIOTCA Pa3iMIHble TUIIHI HOMOIHUTENbHBIX IPOFOIbHBIX
WIK MOMepeYHnix pebpsiniek. Bee peOpblmika MOTyT OBITH BO-
OPY>KeHbI XMTHHOBBLIMH 3y OYHKaMH.

C KaXmoil CTOPOHBI KaXOOTo cezmeHmd (Kpome HeBSTOTO
Yl IECATOTO) Ha IUIEBPAILHOM [IepellOHKe HAXOMUTCS [0 OFHOMY
Ovixanvyy (stigma). IlepBeIit ceTMeHT U3 HecATH HOPMaJILHO Pa3-
BUTHIX BCETNIa CAMbIil KOPOTKHI M OTINYAETCS OT IPOYHX HEKO-
TOPHIMHE JIETAISIME cTpoenusi. Ero crepHUT COBEPIIEHHO ILIOC-
Kuit, 6€3 OTPOCTKOB, MMeeT IIOYTH KBafpaTHYIO (HOpMY, ILIEB-
paibHble MEPEeloOHKH HeGONBINKe, TaK ITO CTEPHUT M TEPIHT
MUIOTHO MP¥OKATHI IPYT K APYTY. Y BTOPOTO-IEBATOTO CErMEHTOB
CTEpHUTHI yIJIMHEHHbIE, CY)KUBAIOTCS! B JUCTATBHOM HallpaBiie-
HUM, HECYT Ha IPOKCHMAJIBHOM KOHIE 1-2 OTPOCTKa, Hampas-
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gites and sternites are connected by two elastic pleural
membranes which allow the abdomen to curve in any
plane and also to make compressing and expanding

movements while breathing in and out, ovipositing etc.
Most dragonflies bear one (two in Aeschnidae and
Libellulidae) longitudal rib alongside the tergite margin,
usually called the ventral keel or ventral carina. These ribs
separate visually the dorsal and ventral surfaces of abdo-
men. Some species also possess the so-called mediodorsal
ribs along the medial line of tergites. Besides, nearly all
odonates have transversal abdominal ribs, by which the
posterior (distal) and anterior (proximal) margins of each
segment are marked. Representatives of different species
group may possess some other kinds of additional longi-
tudinal or transversal ribs. Ribs of any type may be armed
by chitinous denticles.

The above-mentioned pleural membranes bear a spi-
racle on either side of each abdominal segment (except for
the ninyh and tenth ones). Of ten well-developed seg-
ments, the first is the shortest and differs in some struc-
tural traits from the others. Its sternite is perfectly flat, al-
most quadratic, without any projections; its pleural mem-
branes are small, so its tergite and sternite are closely
appressed against each other. In contrast, segments 2-9
have elongated sternites tapering towards their distal ends,
besides, each sternite bears at its proximal end 1-2 appen-
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JIeHHBIX KHaPYKH 1 BBepX. HakoHel, y mecstoro cezmenma crmep-
HUM OYeHbh MaJIeHbKHIT MJIH JaXKe COBCEM OTCYTCTBYET.

XapakTepHbIMH IepTaMy CTPOEHMS OPHOUKA caMLOB GOJb-
muncrea Aeschnoidea u Corduliidae sBnsieTcs HatmIMe TaK Ha-
3pIBaeMbIX yusex (auricula) — IPOJOIBHEIX BEIPOCTOB Ha KaXKAOU
CTOpOHE HUUKHEI [TOBEPXHOCTH BTOPOro mepzutma. Vix mpucyrc-
TBHE KOPPeNUpyeT ¢ HAJIWYKUeM Bbipe3a Ha AHANLHOM Kpae 3ap-
HUX KpBUIbeB. Ha yIkax y HeKOTOPBIX BUOB UMEIOTCS 3yOIHK.
PynamenTapHsle YIIKY, He HeCyIye 3yOLOB, CYIIIeCTBYET TakKe
y camok Muorux BunoB Gomphidae. Hakonei, Bo MHOTHX TpyL-
[ax CTPeKO3 BCTPEJaIOTCS PasHOTO POfa JMCTOBHUIHBIC PACIIIH-
PEHHA Ha IPYTUX cerMeHTaX OpIOIIKa, a TakXKe B3YTHS Pasiaud-
HOI1 OpPMBI, OXBaThIBAIOLHEe ONUHOTHBIE CezMeHMmbl WIN He-
CKOJIBKO IIOC/IeN0BaTeNbHBIX CETMEHTOB.

Psim metaneit ctpoenysi BTOPOTO, BOCBMOTO U HEBSITOTO CET-
MEHTOB 6PHOUikd UMEIOT Y CTPeKO3 CrieliduKy, CBA3aHHYIO C IO~
JIOBBIMHM pasngIusMu. Y CaMOK Ha 3aHEM Kpae cmepHuma
BOCBMOTO CeTMeHTa HaXONUTCs nonoBoe ombBepcmue, a Ha BTOPOM
M EBATOM CeIMEHTaX HeT Y HUX HeT HWKaKAX OTBEPCTHH WK
HOMOTHUATENLHBIX CTPYKTYP. Y caMIOB BOCEMO¥ CeTMeHT 6e3 OT-
BEPCTHIA; Ha KOHIE CTEPHUTA [EBSTOTO CETMEHTA HAaXONMTCS nep-
Buunoe cnepmobuiBodsusee ombepcmue, a Ha CrepHHTE BTOPOTO
cermenTa — bmopuunbiil konynsmubuuiil opzan. Bonee mogpo6HO
3TH CIPYKTYPbI OYAYT PaCCMOTPEHSI B CJIERYIOIIEM pasfieie.

BaXHBIMM B TAKCOHOMMIECKOM OTHOLIEHHH JaCTSIMH OpIomI-
Ka Y CTPEKO3 SIBJISIOTCS HEWICHHCThbIe XUTHHOBBIE AHANbHbIE NPU-
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dices directed up- and outwards. Finally, the sternite of the
tenth segment is extremely small or even absent.

The typical male abdominal feature in most represen-
tatives of Aeschnoidea and Corduliidae is the so-called
auriculae, longitudinal offshoots situated ventrally on ei-
ther side of the second tergite. Their presence is answered
by the occurrence of an incision on the hindwing anal
margin. In some species a small denticle can be found on
each auricula. Vestigial auriculae bearing no denticles oc-
cur also in females of many gomphids. At last, a lot of
dragonflies have foliations (leaf-like dilations) of differ-
ent shape on different abdominal segments as well as
spherical, cylindrical, or club-like inflations occupying a
single segment or a group of segments.

Some structural characters of the second, eighth and
ninth abdominal segments are related to sex dimorphism.
Females have their genital opening at the posterior margin
of the eighth segment but no openings or additional struc-
tures on the second and ninth segments.. Males, in con-
trast, have no opening on the eighth segment but, instead,
the primary genital opening at the end of the ninth sternite
plus the secondary copulative organ on the second sternite
of abdomen. Both male and female reproductive struc-
tures are described in detail in the next section.

All dragonflies possess non-articulated chitinous anal
appendages at their abdominal tip, which are of great tax-




damxu. Y 060OMX MOJOB Ha KOHIIE JECATOTO cezmeHmad BCerna
HuMeeTcs ofHa mapa BepxHux ananvuix npudamxob (appendices
anales superiores). Fx monocrs mpencrapiser co6oi IpororKe-
HYle BHyTPeHHEH IIOJIOCTH TOTO CETMEHTa, ¥ MOP(OIOrHIecKH
OHJY SBISIOTCH €70 BBHIPOCTaMU. Y CaMmIIOB, KPOME TOTO, MMeeTCst
ere ofgua napa (Zygoptera) wnu onuH Hemapubiii (Anisoptera)
HuxHUti ananvHoui npudamox (appendices anales inferiores). On-
HaKO, HE3aBMCHMO OT WX 9HMCJa, HYWKHUe NPWUFATKA SIBJISIOTCS
[IPOU3BOINHBIMHE He JECSTOTO, a ONUHHANIATOTO CeTMeHTa, AHANb-
Hoe omBepcmiue OTKPHIBAETCS Y CaMIOB B CIIydde [TAPHBIX IIPAAT-
KOB MEX[y HUMH, a B CJIy4Yae HellapHOro MpUaTKa — HeIlOCPenc-
TBEHHO mop nocnegHuM. TakuMm 06pa3oM, BepXHue aHAIbHbBIE
IpUAaTKY CaMUOB M CAMOK TOMOJOTHIHKI APYT APYLY, @ HEKHHAE
aHaJIbHEIe IPUIATKH CAMI{OB He MMEIOT COOTBETCTBYIH Y CaMOK.

Opranpl pa3MHOXKEHMA
Crpoenue PellpORYKTUBHBIX OPTaHOB HMeeT OYeHb 6osblIoe
3HaYEeHHe B CHCTEMaTHKe CTPEKO3; BO MHOTUX TIPYIIax TOYHOE
onpezneieHre BUROB (PaKTHIeCKH HEBO3MOKHO 6€3 HCIOIb30Ba-
HUSA MOKOOHBIX IPU3HAKOB.

Camypt
CrcreMa pellpOIyKTHBHBIX OPTaHOB CaMI{OB CTPEKO3 HMe-
eT YHHWKaJbHOE CTPOEHHe, aHaJOTOB KOTOPOMY HET HH B Of-
HOUI Tpyme HacekoMbIX. Kak yxe ckasaHo BbIllle, nepbuuHoe
cnepmoBuiBodsiujee omBepcmue (vas deferens), kyma OTKpsIBa-
I0TCSL IPOTOKM CEMEHHHMKOB, Pacmonoxeno y camnos Odonata

‘Mbpd:ononw / Morphology <

onomical inportance. Both sexes have a pair of superior
anal appendages (the cerci) at the end of the thenth seg-
ment. The cavity inside them is a prolongation of the in-
ternal space ofthe 10th segment, and therefore, they be-
long morphologically to the same segment. Males also
have, according to taxonomical group, another pair of
(Zygoptera) or an unpaired (Anisoptera) inferior anal ap-
pendage(s). Those, regardless of their number, are deri-
vates of the eleventh abdominal segment, not the tenth
one. The anus in males is located between paired inferior
appendages or, in case of unpaired one, just below the lat-
ter. Thus, superior anal appendages in both males and fe-
males are homological to each other while male’s inferior
anal appendage(s) have no homology in females.

Organs of reproduction
The structure of reproductive organs is of great taxo-
nomical value in dragonflies; no exact indentification is
possible in many Odonata groups without using features
of sex organs.

Males
Dragonfly males have a unique system of repro-
ductive organs having no analogues among other in-
sects. As have been mentioned above, the primary gen-
ital opening where spermary channels are opened is lo-
cated in Odonata males at the end of the ninth
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Ha 3ajIHel JVHWY TeBATOTO CezMeHMA U IPUKPBITO C IBYX CTO-
POH NaPHHIMM XUTHHOBBIMH KiamaHaMu. OFHAKO B KOIyJs-
LIU¥ 3TO OTBEPCTHEe He IPHHUMaET HEIOCPeICTBEHHOTO ydac-
tus. s 3TOTO npegHasHaden CIeUMadbHbI §mopuurvill Ko~
nyaamubnuili annapam, pacloUIOKEHHBIH B 2eHUMANbHOM
Kapmaxe Ha CmepHume BTOPOTO cerMeHTa. Bospimas wacrs
9TUX OPTAHOB MOrpyXeHa B GPIOMIHYIO MONOCTH, OAHAKO He-
NOCPeACTBEHHOU CBA3M B Hell He uMeer. CllepMa MepeKaduBa-
eTcs CI0fia caMIlOM Ilepe[ HadaloM CIIapuBaHus U3 nepbuunozo
omBepcmus, Iis 9ero oH npurubaer KoHey 6poUKd KO BTOPO-
MY €TO CETMEHTY.

BTopugnbie OTOBBIE OPTaHBI CAMI[OB COCTOAT M3 COOCT-
BEHHO COBOKYIHMTEILHOTO OpTraHa, Wiy neHuca (penis), Jexa-
IeTO Ha CpefHell JUHUM CTEpHHTa, ny3vipvkd (vesiculum),
1IaXONAIETOCS 0321 HEeTO, H PaCIONOKEHHBIX 0 60KaM OT
lero MapHBIX IIPUOATKOB — 2eHUMANbHLIX  KPO4ouK0B.
¥ Aeschnoidea u Coenagrionioidea pgBe Hapsl KpPIOYOYIKOB,
ay Libellulodea omna mapa, romonorudanas samueii mape mep-
BBIX IBYX TpymiL. [ly3sipek Ienuca npencrapisier coboi xura-
HOBBII MEIIOYEK, PACIOJIOKEHHBIH Y 3aTHeTO KOHIA TeHUTaIb-
11070 KapMaHa ¥ [IPUKPEIIEHHBIM CBOUM OCHOBAHMEM K ITepes-
ey 9acTy BTOPOTO cTepHHTA. [IpOTHBOMONOKHBIN KOHEL, €ro
aubo cobomen (y Zygoptera), 1160 MpUKpEIUIeH K MEHHUCY
(y Anisoptera). CoOTBETCTBEHHO, y MOCHAETHHX CaM MEHHC
NpencraBisgeT cOoOOM HEMOCPeNCTBEHHOE HPONO/DKEHME IIy-
3bIppKa, B BHAE TPEXTICHHKOBON XUTHHOBOHM TPyOOUKH.
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abdominal segment, being covered with a pair of
chitinous valves. This primary opening, however,
takes no part in copulation. The copulatory function is
transferred to the secondary copulatory organ situated
inside an excavation (crease) on the second abdominal
sternite. The most part of it is submerged into the ab-
dominal cavity, although it has no immediate connec-
tion with its inner space. Just before copulation the
male curves its abdomen so that its tip can reach the
second sternite. Then the sperm is pumped into the
secondary organ.

The secondary copulative organs of dragonfly male
consists of the copulatory organ (the penis) lying at the
medial line of the second sternite, the vesiculum, situ-
ated behind it, and a pair of lateral appendages, the gen-
ital hamules. There are two pairs of hamules in
Aeschnoidea and Coenagrionioidea but only one pair
(homological to the anterior pair in both former
groups) in Libelluloidea. The vesiculum is a small
chitinous sack found at the proximal end of the genital
crease, its base attached to the anterior part of the sec-
ond sternite. Its opposite end is free in Zygoptera but
connected to the penis in Anisoptera. Thus, in the last
group the penis is simply a projection of the vesiculum
in the form of a three-segmented chitinous tubule. In
Zygoptera, the penis is non-articulated and attached di-




Y Zygoptera nenuc HeLICHUCTBIA ¥ KPEIUTCS K THY T€HUTAIb-
Horo KapMaHa. I'eHumansHete KproHOuKU CIIYXKaT I YEEPKUBa-
HUS KOHIa (prouikda caMKH Ipu crnapusanui. CTpoeHme HX
OYeHb pasHOOOPasHO M HMeeT MepBOCTEIeHHOe 3HadeHHe
B cucreMaTuke crpeko3. Y Aeschnoidea n Coenagrionoidea mesx-
Ry KPIOYOUKaMH, CIiepefy OT COBOKYIIHTEILHOTO OpraHa MMeeT-
Cs1 HellapHas 3alMTHas MATOIKOBUIHAS XATHHOBASA IUIAaCTHHKA,
NOBOJIBHO HeyHadHO Ha3BaHHag IEPBHIMH MCCIENOBaTeIIMHA
6nazanuwgem nenuca. Y Libellulodea nemapro#t samuTHOIM mwiac-
THHKH HET, BMECTO Hee MMEEeTCS Hapa IUIaCTHHOK, OTXONSII¥X OT
GOKOB 2eHUMANbHO20 KAPMAHA U HAIIPaBJIeHHBIX BHHM3 H Hasaf,
TaK 9TO MEHIC W 1y3blpeK OKa3pIBAIOTC MEXIY HUMH.

Camxu

Hapy:xHo0e nonoboe ombepcmue y caMOK CTPEKO3 PaclOIOXKeHO
IIpAMO Ha 3affHEM KOHIe BOCBMOTO CtmepHuma, (pakTHaecKy, Ha
TpaHHUIle BOCBMOTO H JEeBATOTO crepHuToB. OHO MOXKeT OBITh CO-
BEpILIEHHO OTKPBITHIM, HO Jallle OH IPUKPHITO BLICTYIIOM MM OT-
POCTKOM 3af{HETO Kpas BOCbMOTO CTEPHHTA, KOTOPhIH B 3TOM CIy-
Jae HOCHT Ha3BaHUe zeHumanvroll naacmunky (lamina genitalis).

Y Bcex Zygoptera, a takwke y Aeschnidae camkm mmeioT
TpyOKOBUIHBIH stiyexnad, 06pPa30BaHHBIN XeTOOKOBUTHLIMHI
IpUAAaTKaMy TEHWTaJAbHON IUIACTMHKH, 3a0CTPEHHBIMH Ha
KOHI(aX ¥ IPYKaTHIMY IPYT K APYTY CBOMME BOTHYTHIME CTO-
ponamu. Kaxmpllt IpuIaToOK COCTOMT M3 ABYX M3OTHYTHIX XH-

TUHOBBIX IMOJOCOK, HAPY>XHasA IIOJIOCKa HECEeT Ha KOHIE HE-

Mopeponorus: / Morphology «

rectly to the genital crease. The genital hamuli work as
an anchor device by which female’s abdominal end is
held during copulation. Their shape and structure are
hihgly variable and, therefore, are of great significance
for dragonfly taxonomy. In Aeschnoidea and
Coenagrionoidea, there is an unpaired chitinous cap-like
plate between the hamuli frontally of the penis. On the
contrary, the representatives of Libellulodea have no
cap-like organ but a pair of plates instead, attached lat-
erally to the genital crease and directed down- and back-
wards, so the penis and vesiculum are both placed be-
tween them.

Females

The genital opening in dragonfly females is situated at
the posterior margin of the eighth sternite, in fact, at the
suture between the eighth and ninth sternites. 1t might lay
open, but more often it is covered with a projection or
appendix of the distal margin of the eighth sternite, which
is called the vulvar scale (or the genital plate).

All among Zygoptera, as well as in Aeschnidae, the
females have a tubular ovipositor, formed by trough-like
appendages of the vulvar scale, pointed at their ends and
pressed against each other with their concave sides. Each
appendage is made of two long and narrow curved
chitious plates, the outer one bearing some transversal
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) Hmaro (s3pocace nacekomoe)

CKOJBKO MOIepedHBIX 60po3nok. Omucannble CTPYKTYPHI Ha-
3BIBAIOTCS TEPBHIMU WM nepbuunvimu cmbopramu siiyexnada,
nogpasyMeBasi, 9TO OHM [POMCXONAT OT TOTO XKe cezMexmd,
uTO U ALY eKaad.

Y HeKOTOpHIX TPYIII, MOMUMO STOTO, KMeETCs ele BTopast
U JaXe TpeTha Mapa CTBOPOK sinekiaana. Ho oty fBe mapel, Ha-
3pIBaeMble ellie zeHumansiuiMu knananamu (valvulae genitales),
y)Ke SBJISIOTCS BHIPOCTAMM CIIEHYIONIETO, NEBATOTO CHepHUmA.
CrBOpKH TpeThell Mapbl HECYT Ha KOHUE TOHKMI 2eHUMANbHbL
ompocmouex WA zpucpenex, KOTOPbI y Anisoptera cHabxeH He-
GOIBIINM IIYIKOM BOJIOCKOB, a y Zygoptera 6e3 HuX.

Y MHOTHX IPYIII IOFOTPsiAa Anisoptera stifiexsIan moxBepres
3HATUTENbLHOM WM JaXe IMOMHON penyKuym. Tak, v Libellulidae
1 Gomphidae BTOpbie ¥ TPeTbH CTBOPKY IIOYTH WA IOJHOCTHIO
MCIe3TIH, a epBble CAILHO YMEHbIIEH B! MMM XKe OT HUX OCTalach
TONBKO 2eHUMANbHAS nAACMUHKA (KOTOpPast, B CYIITHOCTH, SIBJIS-
CeTCsl pyIMMEHTOM sitneknana). [lociaenusst Mosker ObITh TOBOJIb-
HO KPYIIHOI, HO B KadeCTBe siIeKIana OHa He (PyHKLMOHUPYeT.

Y Cordulegastridae siiexian cOCTOMT TONBLKO W3 IEPBOM
Tapsl CTBOPOK ¥ BEChMa [JIMHHEIN, TaK ITO CYJIBHO BbITAaeTcs 32
Konex 6pwouixd. OFHAKO OH TaloKe He QYHKUMOHUPYET X0 Ips-
MOMY Ha3HAYEHHWIO, & CAYKUT JIMIIb sl YPOTHIKAHMS HHIPOK
B PEIHOM TPYHTE, a NI MEPEHOCATCA TYA HEMOCPENCTBEHHO
13 nonoBozo ombepcmus.

»
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furrows at its end. These structures are usually called the
first or primary valves of ovipositor, referring to the fact
that they are derived from the same segment as the
ovipositor.

Some dragonflies have, in addition, a second and third
pair of valves but they (the so-called genital valvules) be-
long to the next, ninth sternite. The valves of the third pair
bear a thin rod-like projection (sometimes also called the
genital appendage) at their ends; the latter are provided in
Anisoptera with a tuft of hais but prefectly naked in
Zygoptera.

In many groups of Anisoptera, the ovipositor is
strongly reduced or even absent. In Libellulidae and
Gomphidae, the second and the third pair of valves are ei-
ther absent or vestigial, the first pair is very small or
turned into the vulvar scale, which is a rudiment of the
ovipositor. The vulvar scale may be quite large, however,
it never functions as an ovipositor.

The ovipositor of Cordulegastridae is made only of the
first valve pair and is very long, protruding well beyond
the tip of abdomen. However, it is also non-functional,
but works as a boring organ to make holes in the riverbed
substrate where eggs will be laid directly out of the genital
opening.




Auuunka (Humda)

CrpeKo3sl — HaceKOMBle ¢ HeoNubiM Metamopdosom. Co-
OTBETCTBEHHO, CTPOEHNe MX IMIUHOK, KaK B OOIIMX IepTax, Tak
U BO MHOTHX JeTajlsix, 6JM3KO0 K CTpOeHuIo uMaro. Baxneiinme
OTJIMYNS CBONATCS K CIEHYIOIIMM MOMEHTAaM:

1. Jlwguaku o6uTaloT, KaK IIPaBuiIO, B BOOHOM cpefle, Kak
B TOJIIII€ BOJbI, Ha PacTEHMAX, TaK U Ha JHe, ¥ JaXKe 3apbIBIINCh
B TPYHT.

2. bonpiryio 9acTh KM3HM JMIMHKE He MOTYT HbIILIAaTh aT-
MocepHBIM BOSAYXOM H IS IbIXaHUS IOJB3YIOTCS Ka6pamu,
PacIONOXeHHIMH Ha KOHIE TeJla, KOTOPBle MOTYT ObITh BHYT-
PEHHUMMU (PeKmanbHbiMu) WIH HapYKHBIMHE ( KayoanvHbiMu).

3. Teno y JIMYMHOK PasnuIHON POPMBI ¥ B LIEJIOM Pa3HOo006-
pasHee, yeM y HMaro. B omHuX rpymnax oHO 03eHb KOPOTKOE
U TOJICTOE ¥ COBEPIIEHHO He IOXOXe Ha TeJl0 B3POCHOoN 0cobu.
B gpyrux rpynmax — 6oiee yAIuHEHHOE M CTPOIHOE M OObIIE
HaloM@HaeT TeJ0 B3POCIOTO HaceKOMOTO, HO TeM He MEHee,
Bcerna TOJNIIe U Kopode.

4. bprowko cocTour U3 12, a He u3 11 cezmenmob, Kak y B3poc-
JIBIX CTPEKO3.

5. Kpouivs 3a9aToIHble W CKPBIThL BHYTPH TaK Ha3bIBAEMbIX
KpoinioBuix uexnob.

6. Oprannl pa3MHOXEHUS TakKe HEMOJHOCTHIO pa3sBUTHIE
¥ TONBKO nepBuunvie. Bmopuunvil xonynamubuutii annapam y

CaMIOB HE3aMETEH.

Mopdpoaorua / Morphology <

The larva (the nymph)

Odonata have incomplete metamorphosis. Therefore
their larvae have many resemblances to the imago in both
general appearance and structural features. The main dif -
ferences between the larvae and adults are the folowing:

1. Dragonfly larvae are normally water insects dwell-
ing on aquatic plants, at the riverbed, or even dug into
bottom substrate.

2. The most part of their life, the larvae cannot breath
atmospheric air but usegills situated at the end of their
body for gas exchange. They may be inner (rectal) or ex-
ternal (caudal).

3. The body of dagonfly larvae is of different shape
and, in general, more variable than that in imago. In some
groups, larvae have short and thick, sturdy bodies having
almost nothing in common with those of their imagoes.
In others, it is rather slender and more similar to the body
of the adults, however it is always thicker and shorter.

4. The abdomen is composed of 12 segments unlike the
imago, in which it is 11-segmented.

5. The wings are very small and covered by
membranaceus cases called wing-pads or wing-sheaths,

6. The sex organs are vestigial, representing only pri-
mary reproductive system. In males, the secondary copula-
tory organ is never seen from outside.
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)  Auuunka (numpa) / The larva (the nymp

7. XotTst NUYUHKHA CTPEKO3 CIIOCOOHBI IT0JI3aTh, UCHOJB3YS
CBOM KOHEYHOCHMU, OHH JNBIDKYTCSH, B MEPBYIO Odepenb, ¢ IIO-
MOUIBIO OPTaHOB JbIXaHMs. Te JTMIUMHKY, KOTOpble UMEIOT Ha-
py>xHble nrcroobpasnble xabpst (Zygoptera) mepefBUraOTcs 3a
CYeT TpeOHBIX MBIDKEHUM XabepHuix naacmurok. JInduHKa
Anisoptera WCITON3YIOT JUIst NBYDKEHUS PEAKTHBHBIM MEXaHU3M.
OHH MOTYT HAIlOJHATH CBOXO MPAMYI0 KUWIKY BOJOH IIPH IbIxa-
HUS ¥ 3aTeM BBIOPACHIBATL CTPYIO BOOSI Pe3KMM CKaTHEM peK-
TaJIbHLIX MYCKYJIOB. B mogorpsime Anisoptera, OfHaKO, THIAHKH
i1e IMEIOT HI HaPYIXKHBIX Xabp, HU PEaKTUBHOTO [BIKEHHS.

8. Huxwsas zy6a npeobpasoBana B BRICOKOCIIEIIMATU3HPOBAH -
HBIM XBaTaTeJbHBIM OpraH — MACKY; UX pomoboil annapam
He ¥IMeeT aHaJIOTOB B JKMBOTHOM MHpe.

T'onoBa

T'onoBay nuaunoK cTpeKos 6obLitast, IIHpOKas, ¥ 32 HCKIII0Ye-
HHEM POTOBBIX OPTaHOB, YCTPOEHA TaK )K€, KaK Y B3POC/IbIX CTpe-
k03. OpHako, B OTJIMYME OT HOCKETHUX, OHA IUIOTHO CPOCIAch
¢ TPYZbIO M He MMeeT TOM MONBYKHOCTH, Kak y uMaro. Ha zono6e
BEIIENISIIOTCS BCe T€ XK€ OTHEbl, KOTOPbie ObLIY OXIMCAHBI BhILE
JUISL UMaro (CroxxHble 21a3a, npocmble 21A3KY, aHmeHHbl, 100, Ha-
JUMHUK, UWieKu, meMsl, 3amplioK, Bucku, pomoBuie opzanst); UX OT-
HOCHTENHHOE PaCIiONIOKEHHE aHAJIOTMYHO TaKOBOMY Y MMaro.

CroxHbI€ 171232 BCETHa PacIONOXKEHB! [T0 GOKaM I'OJIOBBI; 10
pasMepaM OHM HECKOJBKO Mesbde, 9eM Yy MMaro, HO IO COBep-
IIEHCTBY CTpoenuss ¥ (YHKUMIT OHM HEe YCTYMaioT rjasaMm Io-
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7. Although dragonfly larvae can crawl using their
legs, they move, as a rule, by means of their breathing or-
gans. Those larvae that have broad, leaf-like external gills
(Zygoptera) propel themselves by strokes of the caudal
lamellae. On the contrary, the larvae of Anisoptera use
jet propulsion. They are able to fill their rectum with wa-
ter while breathing and then eject it by a sudden pressing
of the rectal muscles. In the suborder Anisozygoptera,
however, the larvae neither have caudal gills nor use the
jet mechanism.

8. Larval labium is transformed into a highly special-
ized organ usually called the rmask, so their mouthparts
have no analogues in the animal world.

Head

Dragonfly larvae have large and wide head, which is
quite similar to that in adults, except for the mouthpieces.
However, unlike the imagoes, the larval head is fused to-
gether with the thorax and, therefore, much less movable.
It consists of the same parts as those described above in
the imago section (i.e. simple and compound eyes, anten-
nae, frons, clypeus, cheeks, vertex, occiput, temples and the
mouthparts); all of them are arranged in the same manner
as in the imago.

The compound eyes situated always on head sides are
not as large as those in adults, but not any less perfect in




CNeNHUX, I HATUHAIOT QYHKIMOHUPOBATh CPasy e [OCIIe BEIXO-
Oa NWYHHKY U3 sina. IIpocmovle znasky y MMIUHOK Anisoptera
[IOSIBJISTIOTCS [TOCITE TIEPBHIX JIMHEK, a Y IMIMHOK Zygoptera MHO-
TO II03Ke, Ha TIOCTETHUX CTafUAX TMIMHOTHOI (asbl.

CB0eo6pasHoil yepToit CTpoeHust 207106bi TUINHOK SIBISETCS
HaMIue 300He2a3HbLX, WIN HOCMOKYASPHbLX, I0NnAcmeil, HaXOns-
LIHAXCSA MEKILY WAeKAMU Y 3MbIIKOM C HIDKHEI CTOPOHEI 27143, He-
[OCPeNCTBEHHO MPUMbIKas K HUM. DTH JIOMACTH WHOTAa BOOPY-
JKeHB! CIILHBIMU M KPEIIKAMY W UNaML.

PomoBoii annapam cocTOUT U3 HENIAPHOI BepxHeli 2y0bl, ap-
HBIX BepxHux yentocmeti, MIaPHBIX HUXHUX venocmeili X HellapHOU
HuxXHetl 2y6vl. Bepxusisa ry6a mpencrapiser co6oil HeGOMbIIYIO
IPSIMOYTOJNBHYIO IUIACTUHKY, ILIOTHO CPOCIIYIOCH C HAAUMHU-
xom. Huoxuas xe Ty6a mMeeT O4eHb CBOeOOpasHOe CTpOeHue
d peo6paszoBana B MACKy, SIBISIONIYIOCS YHUKAIBHBIM OPTraHOM
JIAIMHOK CTPeKO3 M MMEIOIIYI0 0deHb OOJbIIoe 3HaTeHHe KaK
B IMTaHUM JMIHHOK TaK 1 B Takconomuu Odonata.

Macka

Macka IpencraBiseT coO0l1 CreuyaIbHbI XBaTaTeIbHBII op-
raH JIWIMHOK CTPEKO3. B COCTOSHMM MOKOS MacKa IPUKphIBaeT 3Ha-
IUTEIHHYIO 9aCTh HIDKHEN ¥ OTYacTH MepefHeil OBEPXHOCTH IO~
J0BbL. Macka cocront us n00n0060podka (submentum), nod6opodxka
(mentum), ducmanvroti LONACIU, CIATON C HOTOOPOIKOM, U TY0-
HbIX Wynukol, peodpasoBaHHbIX B 60kobvie nonacmu macku. IToo-
10060podoK CBOEl BEPIIMHON C IMOMOILUBLIO MONBIKHOTO CyCTraBa

3 ‘Mopqpononm / Morphology «

their stucture and funtioning; and they are ready for use
as soon as the dragonfly larva is hatched from an egg. The
simple eyes become visible in anisopteran larvae within
few moults after hatching, whereas in Zygoptera consid-
erably later, at the last larval instars.

A peculiar feature of larval head is the presence of the
so-called postocular lobes found between their cheeks and
occiput, below the compound eyes, yet in contact with their
hind margin. These lobes are sometimes armed with
strong spines.

The mouthparts are composed of an unpaired labrum, a
pair of mandibulae, a pair of maxillae, and an unpaired la-
bium. The labrum is a small rectangular plate closely attached
to the clypeus. Unlike it, the labium has very complicated and
peculiar stucture, evolved into a unique organ, the mask,
which plays the crucial role in larval feeding and is of greatest
significance in the Odonata taxonomy.

The mask

The mask (or the labium) is a highly specialised seizing
organ of dragonfly nymphs, which covers at rest the most
part of the lower surface of head and a part of its frontal
surface. The mask consists of a prementum, mentum, the
distal (medial) lobe fused with the mentum and two labial
palpi, transformed into a pair of mask lateral lobes. With its
end, the prementum makes a movable articulation to the

<«



D>  Auuunka (numcpa) / The larva (the nymph

COWIEHSETCS C OCHOBaHMEM NONOOPOIKa, 2 OCHOBAHHEM IIPHKpeII-
JIeH K HIDKHeH 9acTy 207106pi. Y BepIInHLI n0060podka Ha €To BHYT-
PeHHel CTOPOHE JacTO MMEETCs MAPHBIA P WEeTHHOK, Ha3biBae-
MBIX 10060podounbiMu wemunxamu. VIX Hamdge, 9UCI0, pa3Mepsl
M pacrojioKeHre OObIMHO CIIEL(DUIHEL I/I1 PasHbIX TAKCOHOMH-
geckux rpymi. OHE MOryT GBITb PaCIIONIOKEHbI Ha KDKIOM CTOpPO-
He mOROOPONXa B ONWH HEIPEPHIBHLIA DS, WIM B HECKOJBKO
TPYNI, BHICTPOEHHBIX B ONHY JIMHHMIO, WM >Xe (POpMUpPOBaThH
BHEIHIOIO M BHYTPEHHIOK TPYILI, TOTAA BHENIHHE OOBITHO
IJIMHHEE BHYTpeHHUX. YUCIO IIETHHOK, B LIEJIOM, BapbUpYeT OT
1 mo 10 u Gosee ¢ xaxpoit croponsl nopdoponka. ¥ Aeschnidae
u Gomphidae onn orcyrcreyror coscem. ITomumo mopbopomod-
HBIX IIETHHOK, NOAGOPOMOK MHOT/A HeCeT ellle P TPYOsX M KO-
POTKHX IIETHHOK, PaCIIOJIOXKEHHbIX Ha MeCTe COYIEHEHHs ero ¢ 60-
K0BviMu ONACHSMU VLK JKe B 3aIHEM pasfiere nonOopoKa mo Kpa-
SIM, MY, HAKOHeLY, Cpasy 1o3aau MofOOPOTOTHBIX IIIETHHOK.

HucranbHast 9acTb MACKY, BMECTe ¢ BUNOM3MEHEHHBIMM U4y~
nuxamu, o6pasyer TPH onAcmu, dpednion | fBe 6okobuvie. Cped-
Has nonacme (OCHOBaHWE S3bIIKA HUXKHell 2y0bl, CIABIIEECS
¢ nod6opodkom) obpasyer nepedruii kpaii macku. bokossle nomac-
TY HOIBIKHO IPUCOETUHEHE! K IIepeIHe-BHEIITHUHM YTaM 0N -
6oponka.

Cpenusis omacts MoXeT ObITh Ha KOHIE €120 BOTHYTOI,
OpAMO¥M WM Ke CHIBHO BBIFAIOIMIENCS B BHMIE OyTM WIM Tpe-
yronpuuxa. [lepenHuii ee Kpait MOKeT GEHITH LIEILHBIM HIIM pa3-
IBOEHHBIM, INanKuM Wi 3a3y6pennbiM. Hepenxo o cHabxeH
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basal portion of mentum, while its base is attached to the
lower part of head. On the inner (upper) surface of
mentum there are often two rows of setae called the mental
setae. Their presence, number, size, and location are mostly
specific for different taxonomic groups. They can be ar-
ranged on each side of mentum in one contnuous row, or
in several groups, arranged in one line, or form one exter-
nal and one internal group, where the external setae are
usually longer the the inner. In general, the number of setae
varies from 1 to 10 (or even more) on each side of the
mentum, however they are absent altogether in Aeschnidae
and Gomphidae. Sometimes, the mentum also carries,
apart from the mental setae, an additional row of thicker
and shorter setae, located either near the place where the
lateral lobes are attached or at the margins of its proximal
part, or, otherwise, just proximally of the mental setae.

The distal part of mask and a pair of its plapae form
the three mask lobes, the medial (distal) one and two lat-
eral ones. The medial lobe (originally, the ligular base of
the labium fused together with the mentum) produces
frontal edge of mask. The lateral lobes form movable artic-
ulations to the frontelateral corners of mentum.

The distal end of medial lobe may be slightly concave,
straight, or clearly (or even strongly) protruding like an
arch or a triangle; its frontal margin may be entire or
bilobate, smooth or serrated. Sometimes it is also pro-




TaKOKe WemuHKamy WM WUnuKamy, IUCI0 UX PasiudHo B pas-
HBIX TAaKCOHOMMIeCKHX rpymmax. Tak, y Aeschnidae m Gom-
phidae on rycro ofpamMien TOHKVMMY IETHHKAaMY, 00pasyomm-
MY Kak 685l 1eTodKy, a ¥ Libellulidae Boopysxen pepxamu u rpy-
6bIMM ITMITAKAMH.

Boxobvie nonacmu OOGBIMHO HMMEIOT OOPaTHOTPEYTONLHYIO
cdbopmy. CooTBeTCTBEHHO, Ha HUX BBIIENAIOTCS TPH Kpasi: BHEII-
HUH, BHYTPEHHHMI U KHUCTANbHBLIA. BHelIAM# Kpa# HadMHaeTcs
¥ BHELITHETO YIJIa OCHOBaHWMs JIOIACTH [0 BHEIIHETO ee YIJIa, ITe
3aKAHINBACTCS CIIENUANVMSHPOBHHBIM M00BUXHBIM  KDPIOUKOM.
DTOT Kpall B HOpMe YTOJNIIEH W BOOPOXKEH LIHIVIKAMU. BHYT-
PEHHMI Kpail TAHETCs OT BHYTPEHHETO yIla OCHOBAHHMS JIONACTH
IO ee BepuIuHbL OH MMeeT Pas3lIUIHYIO IPOTHKEHHOCTD, Pa3HYIO
CTelleHb BOTHYTOCTH WUIM BHUTYKIOCTH, MOXeT OBITH THagK¥M
Uy 3a3yOpeHHBIM, ¢ IunukaMu wim 6e3 Hux. JucranbueiM
KpaeM Ha3bIBaeTCsl OTPe30K MEXHY BHEIIHAM H BHYTPEHHHUM
KpasiMd JIOMIACTH, TO €CTh, MEXAY €€ BEepIIMHON U MOIBYKHBIM
KprogkoM. OH TakKe ORIBaeT NIMHHBIM WIN KOPOTKHMM, [IPSAMBIM
HIM CKOLIEHHBIM, 3aKPYTJIEHHBIM HIH 320CTPEHHBIM, TJaIKUM
unu 3y6gareiM. Ha BHyTpenseir cropone OOKOBBIX JIOIacTei
y 60ombIIMHCTB2 BUXOB (3a mckiodenueM Aeschnidae) 6ams nx
BHeNIHero Kpas umeltorcs metwHkd. [Merunxu Moryr 6bITh 1 Ha
HOMBIKHOM Kpiodke (Hampumep, y Lestidae), oy 06b1aH0 Ha-
3BIBAIOTCA 60K0BbIMUY UjemUHKAMU.

Macka siBnsieTcs BeCcbMa COBEPLIEHHBIM XBAaTATENbHLIM OpTa-
oM. Korza oHa HaxOmUTCst B COCTOSIHMM IIOKOS, ee 100nod6opo-

Mop<ponorua / Morphology ‘

vided with setae or spines, the number of which varies de-
pending on taxonomic group. For example in Aeschnidae
and Gomphidae it is densily framed with fine setae form-
ing a sort of small brush, while in Libellulidae it is armed
with sparse and rough spines.

The lateral lobes (labial palpi) are usually obtriangular
with three margins designated as the outer, inner and dis-
tal ones. The outer margin stretches from the external
corner of the lobe base to its outermost corner bearing the
specialized movable hook. As a rule, it is also thickened
and armed with spines. The inner margin forms the line
between the inernal corner of the lobe base and its inner-
most (topmost) corner. It may be of different length, as
well as convex or concave, smooth or serrate, with or
without spines. The distal margin is defined as a portion
between the innermost and outermost corners of the lobe,
or, speaking another way, between its top and the mov-
able hook. It may also be long or short, straight or
oblique, concave, convex or prominent, smooth or ser-
rated. On the inner (upper) surface of the lateral lobe,
there are usually (except for Aeschnidae) some setae near
its outer edge. The movable hook can also be provided
with setae (for instance, in Lestidae) which are usually
designated as the lateral setae.

The mask in dragonfly larvae is a very efficient
seizing organ. At rest, its prementum is directed back-

«



00K IPHKAT K HIDKHEH [IOBEPXHOCTH 2DY0U MEXIY OCHOBaHMSIMH
HOz VI HalIpaBJIeH Ha3afl, a n0060pO00K JIXNT CHAPYKY €TO U Bep-
LM HO HalIPaBJIeH BIIepel, TaK IT0 JUCTAIBHBIN KOHELL eT0 MPH-
XORMTCSL IPAMO Mox yemtocrsmu. [Ipyu mosBieHun nobbidn Ha
HOCTYITHOM DAacCTOSIHUH JIMYMHKAa IPUHHMAaeT XapaKTepHYIO
1103y HallaJICHAA ¥, OCTaBasACh HENIONBIDKHOM, BRIOpachIBaeT Mac-
ky sepen. [Ipu a10M 10010060p0J0K PE3KO BBHIIPSIMISETCS IPH
MOMOIIY CHIBHBIX PasribaloIix MyCKYIOB, TOTOOPOKOK OTKM-
HBIBaeTCs BIIEpeN, JIOMACTH PACKPLIBAIOTCS, M B CIENYIONIHI MO-
MEHT I[OMMaHHas HOOBIYa KPENKO 3aKHUMaeTcs HOOBUXHbIMU
kproukamu. 3areM JTHYMHK2 MOJHOCUT CXBAdEHHYIO YKEPTBY KO
PTY U moefiaeT, pa3Menbdas ee BepxHUMU X HUXHUMU Yeni0Cms-
M. B 370M 06LITHO YYACTBYIOT ¥ IIepeTHME KOHEYHOCHU, KOTO-
PBIME OHa IIOMOTaeT YHep>KHBaTh HOOLIYY, a 3aTeM IUCTUT PO-
moBuvie opzanvi.

MHuorume aBTOPSI BBIFENSAIOT [{Ba OCHOBHBIX THIIa MacKH —
IUIOCKYIO U IOXKK006pas3Hyio (neMOBUIHYIO). Macka mepBoro
TYIIIa IIPAKPEIBAET PO TONBKO CHU3Y M CIYKAT [JIA CXBaThIBa-
H¥ISI JOCTATOYHO KpymHO# no0sraw. OHa XapaKTepHa, HApH-
Mep, nas Aeschnidae u Calopterygidae. Macka Broporo Tuma
IPUKpHIBaeT IeTIOCTA M CBEPXY, U CLIePENH, ¥ CHHU3Y ¥ [IPHUCIIO-
cobiena, CKkopee, s IOBIH MEIKYUX XMBOTHBIX, OCOOEHHO K1~
BYLIUX B HOHHOM Cy6CTpare; JHIMHKY 9acTO IOIB3YIOTCS Ta-
KO# MacKo Kak KoBmroMm. OHa XapaKTe€pHa, B JaCTHOCTH, s
Libellulidae, Corduliidae, Cordulegasteridae u, orgactm, mus
Coenagrionidae.
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wards and pressed against the lower surface of thorax
between leg bases, while the mentum covers the
prementum from outside, lying in parallel, with its top
located just below the jaws. As a prey appears within
the reach the larva takes a typical attack position and,
remaining unmoved, throws the mask onward. At this,
the prementum is straightened abruptly by strong
extensor muscles while the mentum, with its hinge,
stands in line to the prementum, the lateral lobes be-
come opened and, at the next moment, seize the prey
firmly with their movable hooks. Then the larva brings
the captured food to its mouth and eats it using
maxillae and mandibulae. Usually, dragonfly nymphs
use their fore leg pair at eating to hold the prey and to
clean their mouthparts afterwards.

According to many authors, there are two main mask
types: flat and spoon-shaped. The mask of the first type
covers at rest the larval jaws only from below and is fitted
to seize larger prey. This type is normal in Aeschnidae and
Calopterygidae. The mask of the second type covers the
jaws not only from below but also from the front and
from above, and is more suitable for caching smaller ani-
mals especially those dwelling in bottom substrate; thus,
the larvae often use such a mask as a scoop. It is character-
istic of Libellulidae, Corduliidae, and Cordulegastridae
and, to a certain degree, Coenagrionidae.




Tpyne

[IpuHIMOHANBHO, 2py0b ¥ TUYMHOK CTPEKO3 yCTPOeHa Tak
e, KaK H y B3POCHBIX Ocobeil. 3adne- U cpedHezpydb IIOTHO
CpOCTHCh MEXAY coboit, 06pa3dys eIuHbIl KOMIIIeKC (cummo-
paxc), a nepedrezpyor obocobena oT Hux. Koneyrnocmu KpensTcs
K OTZle/IaM FPy Iy 110 TAKOMY >Ke NIPHHIMITY, KaK y uMaro. K coot-
BeTCTBYIOLIUM OTHeNaM CHHTOpaKca [IPUKPEIUIeHbl U Kpuinoboie
uexnuxy (IepefHNe K CPeTHEIpyIM, 3ajHNe — K 3aHeTPYIH).
Bce cerMeHTHI Ipyau, 0CO6EHHO CBePXY, 9aCTO HOKPHITHI IIHIIA-
MM, 6yTrOpKaMHu MIX BOJOCKaMu. VIMeloTcs, HakoHel, 06e maphl
Ovixanel, XapaKTEPHBIX [JIS1 B3POCIBIX CTPEKO3, U PACIIOIONKEH-
HBIX TaKUM Xe 06pasoM, HO 0 CaMO¥ ITOCIIEeXHeN CTaTiuy pa3BH-
THS THIMHKY OHH He PYHKIMOHUPYIOT.

[TepenHerpy b IMYMHOK OTINYAETCS OT IIePeXHEIPYAU HMAro
ABHO GOJBIIMMH OTHOCHTENTHHBIMY PAa3MEPAMH H €Ile TeM, ITO
OHa IIIOTHO cpocnack ¢ 2onoboi. Ha nepennerpynu Aeschnidae
CHHU3Y Hall ma3uxamu IepefHelt mapbl H02 HAXOIATCS MapHbIe 60-
KOBBIE BBIPOCTBI, TaK Ha3bIBAaeMasl CynpakokcanvHas apmamypa,
uMelonas 60JbIlIOe 3HaYEHHe B TAKCOHOMMH 3TOM I'PYTIIIbL.

Koneuynocru
YV IMYHHOK CTPEKO3 HOZY MIPHUHIMIIHAIBHO He OTINIAIOTCS OT
HOT MMAro, HO B LeJIOM OHM OTHOCHUTeNbHO HauHHee. OcobeHHO

3TO XapaKTepPHO I TONBKO YTO BBHUIYIMBIIUXCS TUIHHOK, KO-
TOpBIE BCErla HMEIOT MaykooOpas3Hblil 061uK. C pOCTOM JTHIH-
HKHM OTHOCHTEJIbHAs JJIMHA KOHEIHOCTel YMEHBIAETCs, HO Y M-

. Mopcpoaorus / Morphology «

Thorax

In general, the thorax of dragonfly larvae is of same
structure as in adults. The mesothorax and metathorax are
fused together in an entire complex, the synthorax
whereas prothorax is separated from the latter. The legs
fasten to the thoracal segments in the same manner as in
imagoes. The wing sheaths are also attached to the corre-
sponding segments of synthorax: the fore pair to the
mesothorax and the hind pair to the metathorax. The
thoracal segments are of ten covered with spines, knobbles
or hairs, especially from above. Two pairs of spiracles are
present here on the same places as in adults, however they
are non-functional untill the last larval instar.

The larval prothorax is differing from that in imagoes
by its relatively larger size and by its close fusion with the
head. In Aeschnidae, there are paired lateral projections
on the lower surface of prothorax, just in front of the
first pair of coxae, the so-called supracoxal armature
which are of great significance in aeschnid taxonomy.

Legs
The legs of dragonfly larvae have almost no structural
differences from those in adults, being somewhat longer
relative to their body; it is particularly noticeable in
first-instar larvae which usually have more or less spi-
der-like shape. Although the relative length of legs be-

<«



> Auvunka (numepa) / The Iarva

ynsoK Libellulidae u poncTBeHHBIX MM rpymIl MaykooOpasHbLA
raGUTyC COXPAHAETCS BCIO JKH3HD).

CocrosT KoHewHOCMmU Y MTUYHHOK M3 Tex )Ke IATH YacTel,
YTO M Y B3POCIIBIX HACEKOMBIX (M. BHIIIe). TA3UKYU COENUHIOT-
Cs C 2py0b10 MOCPEACTBOM COYIEHEHMS MBIL[EJOYHOIO THIIA.
CaMBbIM KOPOTKHM M3 BCEX WIEHHKOB HOzU ¥ IMIMHOK, KaK U ¥
uMaro, ssiasgercsa epmnyz. OH HMeeT BOXHYIO 0COGEHHOCTh —
MYCKYJIbl BEPTJIYTa He BXOIAT B OCHOBaHMe 6edpa, a MPUKpeI-
JSIOTCS K CHJIBHO HATAHYTOM MeMOpaHe, HOIIepKHBAOLIei
6edpo. IIpu cxBaTBIBAHUM JTHYHHKY 32 HOTY MyCKYJIbI BEPTIyTa
Pe3KO COKpalaloTcs, MeMOpaHa JiotaeTcs, ¥ 6epo erko oTae-
sisieTcss oT Tasuka (aBroromus). Ha paHHHX cTagusax pasBUTHSA
JTUYMHKY BO3MOXKHA pereHepalus YTpaueHHOH KOHEYHOCTH,
o3gHee — HeT.

Ha 6empax wacro mmerorcs BONOCKM wim Limmbl. [onexu
IPaKTHYeCKH BCETAa HECYT BOOPY)KeHMe M3 BOTOCKOB MM IIH-
OB MJIM KPYIHBIE KOnamenvHvle 3y6yvl (U3BECTHBI Y MHOTHX
npencrasuteneii Gomphidae). Jlanka y TMIHHOK CTPEKO3 Tpexd-
neHnKOoBas, uib y Gomphidae oHa MOXeT 6BITH ABYX4IEHUKO-
BOM Ha JIOOBIX HOrax. [TepBhIi WIEHHK ANk, KaK y HMaro, ca-
MBI KOPOTKHH, MOCHAETHNN — CaMBIY JUIMHHBIA 1 HeCeT ABa KO-
POTKHX OCTPBIX IOTBYKHBIX KOZOMKA.

CTpoeHHe HOT 4acTO KOppeIupyeT ¢ 06pasoM >XKU3HH JIHIH-
HOK. JIMYMHKY, >KUByIUHe Cpefy pacTeHHit (HaIpHMep BHIbI
Aeschnidae, Calopterygidae u Coenagrionidae), HMeIOT mJIHH-
Hble, TOHKHE, IOYTH COBCEM IMTagKHe HOTH, IPUCIIOCOOTECHHBIE
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comes less with age, some dragonflies, such as libellulids,
retain a spider-like shape during their whole larval live.

Like in adults, larval legs consist of five parts (see
above). The coxae are connected to thorax by means of a
condyle articulation. The trochanter is, as always, the
shortest of the leg segments. An important trochanter
feature is that its muscles are not inserted into the femur
base, but fasten onto a strongly strained membrane, sup-
porting the femur. If a larva is cought by its leg the
trochanter muscles suffer a sudden contraction, and the
supporting membrane bursts, separating the femur from
the coxa in the process called the autotomy. At early
stages of development larvae can regenerate their lost
legs, but later it becomes impossible.

The femora often bear spines or hairs. The tibiae are
normally covered with hairs or spines, too, and sometimes
also armed with digging hooks (known in many
Gomphidae). The tarsus is usually three-segmented; except
for some gomphids which may have two-segmented tarsae
in any leg pair. Like in adults, the first tarsal segment is the
shortest, while the last one is the longest and carries two
short sharp movable hooks.

The leg structure is often corresponds to larval ecol-
ogy. Larvae living among water plants (for instance
Aeschnidae, Calopterygidae, and Coenagrionidae) have
long and slender, nearly smooth legs adapted for moving




JUISL TIePEABIDKEHNS CPEIM PACTeHMM M YHep)XUBAHUS 32 HUX.
Y IHYMHOK, 3apBIBAYOLIUXCS B PPYHT (Hanpumep, y Gomphidae
unu Libellulidae), #ozu kopoTkue, MUPOKUE, O9EHD CUTIBHBIE,
c r1y6OKOpeOPUCTBIMU OedpaMy M 207ieHAMU, CUIIBHO BOJIOCA-
ThbI€, BOOPY)KEHHbIE MHOTOYMCIEHHBIMY IIMAIIAMH H JaXe Crie-
LUaIbHBIMU KOnamenvHuiMu 3y6yamy (Ha DUCTAILHOM KOHIE
rojieHel nepemHeil M cpejHedl map HOr y OGONBIIMHCTBA
Gomphidae). JInunsky, )XUBy1IHe cpeny KaMHel, 9aCTO TaKxKe
MMEIOT KpeIKHe, OYeHb CHJIbHBEIE HOI'H, C IIHPOKUMH U IUIOC-
kumu BonocaTeimMu Oegpamu  (Euphaeidae, Cordulegastridae
u gp.). O ponu mepenHedi Napbl HOT B OXOTEe M MHUTAHUHU YKe
OBLI0 CKa3aHO BHIIIIE.

Kpsuresa

3avaTKy KPbUIbeB (9acTO Ha3bIBaeMble TAKKE KPulioBuiMu yex-
JIUKOMU) EMEXOT BAJ YeThIpeX KOPOTKUX TPEYFONBHBIX OTPOCTKOB.
OHH MOSBIISIOTCA IOCTE TPETheil UM 9eTBePTOM IMHBKU H C BO3-
PacTOM IOCTEIEHHO YBeTNINBAIOTCS B [UIMHY U [IUPHHY, TOCTH-
rast y TM9AHOK OCTENHUX CTAAUI KOHIA 9eTBEPTOTO WK Hadala
IATOFO cezmerma Gprouixa. Ilepen Metamopd030M Ha HUX CTaHO-
BSTCSI XOPOIIIO BUIHEI ITIaBHbIE NPo0onbHbie KAk, Y GOIbIIIHHC-
TBA CTPEKO3 KPBUIOBble UEXJIMKHU JIEKAT MapajUIeSIbHO CHUHHON
CTOPOHBI 2pydu, TECHO IIPUMBIKAsl APYT K APYTY, HO y HEKOTOPBIX
PPN OHHU PACXOMsIHecs, ITO MOXKeT OBITh BBIPaXKEHO OTHOCTH-
eNbHO Ciabo, Hanpumep, y Hekoropbix Libellulidae, a unorma
BecbMa cunbHO (y Cordulegastridae).

Mopdcponorus / Morphology <«

in weeds and clasping stems and leaves. In contrast,
many digging larvae that dwell in bottom substrate (for
exapmle Gomphidae or Libellulidae) have short, broad,
strong legs with deeply ribbed femora and tibiae densiliy
covered with hairs and often armed with multiple
spines; special digging hooks are present in many
gomphids at the distal end of tibia in fore and middle leg
pair. Those larvae which live under or among stones
(Euphaeidae, Cordulegastridae etc.) also have strong legs
with broad and flat haired femora. As it is mentioned
above, fore legs are used by larvae while hunting and
feeding.

Wings

The wing pads (also called wing buds or wing sheaths)
are seen in the shape of four short triangular dorsal off-
shoots. They usually appear for the first time after the
third or fourth molting and gradually increase in size, be-
coming by the last instar as long as reaching the posterior
margin of fourth abdominal segment or proximal third of
the fifth one. Just before metamorphosis, all main
longitudal veins on them become clearly visible. In most
dragonflies, wing pads lye in parallel to the dorsal surface
of thorax, closely pressing against each other. However, in
some groups they may diverge, e.g. in Libellulidae (rather
slightly) and in Cordulegasteridae (quite strongly).

«



Bproixo

Bprwowiko y THIMHOK CTPEKO3 09€Hb W3MEHYHMBO 110 CTpoe-
gmo, dhopMe u pasMepaM, HO BCerfa IMMpPe U KOpOde, IeM
y B3pocnoro HacekoMoro. Popma 6prouika v ero IAHHA OTHO-
CUTEIBHO IJIMHBI 3aJHEH [apbl KOHEYHOCMell BO MHOTHX
IPYIIIAX MMeeT CUCTeMaTHIecKoe 3HaYeHue. bpromko cocro-
ur u3 12 cezmenmob (a we u3 11, xak y umaro), 10 u3 HuX
IONHOCTBIO PasBHThHIE, a 2 IOCHEAHHUX — pPyAMMEHTapHBIE.
Bmecto nneBpanvhuix cknadox cerMeHTHI HeCyT IO HoKaM He-
6ospInMe ITacTUHYaThie naebpumol, KOTOpBle y Anisoptera
UpsIMbIe M SICHO 3aMeTHBbIE C OPIOITHOM CTOPOHBL, a § Zygo-
ptera M3OTHyTBle H HOYTH He BUmHbI. Ha 6plomHoi cropone
NepBBIX BOCBMU CEFMEHTOB MMEIOTCS [apHBIe duixanbyd, pac-
MOJIOXKEHHBIEe y IepegHuX yIJIOB IIEBPUTOB. B HOpMe OHH
He HCIONIb3YIOTCS TNIMHKON IS NBIXaHMS, 32 HCKIIOYeHHEM
11epHONia, HEMOCPEACTBEHHO IpPEeAIIecTBYIONEro MeTaMopdo-
3y ¥ B PeIKUX Cydasx IPH BBICBIXaHHH BOMOEMOB. B mpouec-
ce MeTaMopdo3a TMYNHKH TaKKe HANOMHAIOT Yepe3 HUX BO3-
OyXOM TPAXeHHYIO CUCTEMY.

Y Anisoptera GpiOLIKO JWYMHOK 3aKaHUUBACTCA AHANbHOU
nupamudoti a, y Zygoptera — TpeMs HAPYXKHBIMYM KAy0anvHbMU
(RIM XBOCTOBBIMH) XaAOpamu W MApOl BepxHUX aHanvHbIX Npu-
damxo8 (yepxo8).

AwmanbHas mupammza Anisoptera’ COCTOMT M3 BEPXHEro
HEemapHOTO 3INUNPOKMA, OMHON IMAPHI BepXHUX AHANLHBIX NPU-
damxo8 (yepxoB) M OFHON TAPBI HUXHUX AHANbHBIX HPUOAmK08

)
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Abdomen

The abdomen in dragonfly larvae varies a lot in
general appearance and size, but it is always broader
and shorter than in adults. The shape of abdomen and
its length (compared to the hind legs) is of taxonomical
value in many Odonata groups. It always consists of
12 segments (unlike 11 in adults); those from 1 to 10 are
full-developed while the last two are vestigial. Instead
of the pleural pleats (creases), they bear small plate-like
chitinous pleurities on their sides, straight and cleary
visible from below in Anisoptera, but incurved and
almost not seen in Zygoptera. Each of segments 1-8 has
a pair of spiracles on its lower surface near the distal
corners of the pleurites. Normally they are not used
for breathing, except for the period just before the
emergence and some rare cases when basins where they
live become dried up. During the metamorphosis,
larvae also use them to fill their trachaeal system with
air.

In Anisoptera, the abdomen ends with the so-called
anal pyramid, whereas in Zygoptera it is provided with
three external (caudal) gills and a pair of superior anal
appendages (the cerci).

The anal pyramid of Anisoptera’ consists of the
unpaired epiproct, a pair of superior anal appendages (the
cerci), and a pair of inferior anal appendages (the




(napanpoxmoB). V TU9MHOK CaAMI{OB B OCHOBaHMs SNUNPOKMA
IOTIONIHAUTENBHO Pa3BUBAETCA Oa3abHBIM BBHIPOCT FeHUTAINM,
TaK HAShIBAEMBIH zeHumanvHuiil Bvicmyn. OCHOBaHHE CaMOTro
SIUIIPOKTA SIBISETCS MEPZUmMoM pelyiPOBAaHHOTO ONMHHAIIIA~
TOTO CezMeHma, a OCHOBAHUA NAPanpoxmoB — ero xe pa3fBOeH-
HBIM CMEPHUMOM. AHAnbHOe ombBepcmue HaxOOUTCS MON raparn-
POKTaMH M OKPY’KEHO TpeMsi HeGONbIIINMHY [UTACTUHKAMH; BEPX-
Hosl U3 HUX (CynpaananvHas naAACMUHKA), SABISETCS TEPIUTOM
PenyIHupOBAaHHOTO OBEHAAATOIO CErMeHTa, a Be 60KOBBIE (Cy-
bananvHvle NAACMUHKY) — €r0 Pa3IBOEHHBIM CTEPHUTOM.

Kayoanvruie xabpor nuanHok Zygoptera moagpo6HO OMHCAHBI
HIDKe. 37lech ClIeflyeT OTMETHTh, 9TO UX CPeOHSss Kabpa FoOMOJIO-
FAYHA SMUIPOKTY AHANbHOU nupamuds Anisoptera, a nBe 60ko0-
Bvie xabPBI TOMOJIOTHYHBI [TAPANIPOKTAM Pa3HOKPBIIBIX CTPEKO3.
AwHanpHOe OTBepCcTHE Yy Zygoptera HMeeT TO € caMOe CTpOeHHUE
U pacnoJioXKeHHue, IYTO U y Anisoptera M TOYHO TaK e OKPY>XEHO
TpeMs ONMCAHHBIMM BBIIE IUIACTHHKAM TOTO JKe CTPOeHMS
U IPOUCXOKIEHHUSL.

TToBepxHOCTD Oprotuxa Hepenko (XOTS W He Bcerga) ObIBaer
[IOKPBITA BOJIOCKaMH, IIeTHHKAaMU U Oyropkamu. Upe3BEIdaifHO
60NIbINOE 3HAYEHNE B CHCTEMATHKe W IIPU OIpPENe/IeHUN JTHIH-
HOK CTPEKO3 UTPAIOT [(Ba THIA abHOMUHATBHBIX IinioB. Hemap-
Hble IIHOBI, PACHONO)KEHHble HAa CpefjHeW JHMHHM TEepIUTOB
6pIOLIIKa HA3BIBAIOTCA 00p3anvHuimMu (CIIMHHBIMA), 2 HAXOSIIMe-
i1 110 KpasM mepzumoB — namepanvtomy (GOKOBBIMH).

Mopdcpoaorust / Morphology «

paraprocts). Males also have an addirional genital projection
(the so-called male projection) at the base of the epiproct.
The basal part of the epiproct itself is formed out of the
reduced rergite of the 11th abdominal segment, while the
bases of paraprocts are the forked sternite of the same
segment. The anus is located below the paraprocts and
surrounded with three small plates; the upper of them, the
supraanal plate, is the reduced tergite of the 12th segment
while two lateral subanal plates are the forked sternite of
the same segment.

The caudal gills of Zygoptera are described in detail
below. Let us remark here that their medial gill is
homologous to the epiproct of the anisopteran anal
pyramid, and two lateral gills are homologous to the
anisopteran paraprocts. The anus in Zygoptera takes the
same structure and location as in Anisoptera, and the
small plates surrounding it are of the same structure and
homology as described above.

Abdoninal surface quite often (not always, though)
are covered with hairs, setae, spines or knobbles of differ-
ent kind. Two types of abdominal spines are highly im-
portant in laval taxonomy and identification. The un-
paired spines located along the mediodorsal line of ter-
gites are called dorsal spines; those situated on either side
of abdominal segments are lateral spines.

<«



> Auyunka (Humepa) / The larva (the nymph) A

Opraspl pa3sMHOXXeHHA

Oprassl pasMHOXEHHS JININHOK CTPEKO3 CTAHOBSTCS BHELI-
He BUJMMBIMHU YK€ Ha PAaHHUX CTaJUsX PasBUTHA. DTO BCerna
TOJIKO MEPBHYHbIE OPFaHbl, PaclIOIOKEHHble Ha BOCHBMOM
U IEBATOM cmepHumax 6prouika; Gmopuynuiil konyasmubuoiil
opzaH Ha BTOPOM CTepHHTE OPIOIIKA CAMI[OB Y JINYHHOK OCTa-
ercsi HezaMeTHbIM. Ha paHHMX CTaguaXx pPasBHUTHS CaMLbl
NPAKTUYeCKH HEOTIHMYHUMBl OT CaMOK, IO3/Hee ITOSBIIOTCS
XapaKkTepHble H3MeHeHMs. Hapy)xHble HOJIOBble NPUTATKH
CaMI[OB M CAMOK XOPOIIO PasBUTHI Ha NO3THUX CTANUAX Pa3-
BHUTHA Y Bcex Zygoptera u y Tex rpynn Anisoptera, CAMKH KO-
TOPBIX UMEIOT Silex/ad BO B3POCIOM COCTOSHHHU. Y JTHINHOK
CTPeKo3, He HMEIOIIUX AUI[eKTafa, ITH IPUAATKHE BCEra 0CTa-
I0TCs N3 He3aMeTHBIMH y 060HX IIOJIOB.

Y caMOK [IPUAATKU COCTOAT U3 TPeX Iap BBIPOCTOB, KOTOPbIE
06pasyioT 60KOBble, BHyTpEeHHHE U BepxHue cmbopku Atiyexna-
Oa. TlepBbIMM Bceraa HMOABIAIOTCS GOKOBbIE PUIATKY Ha JeBs-
TOM CTEpHHTE, KOTOpPble BHAaYaIe BEIFISIAT COBEPIIIEHHO OfIMHA-
KOBO y CaMIIOB M CAMOK. 3aTeM y CaMI[OB OHH IIPEBpalalOTCA B
2eHUmManvHbie KIANAHbL 2 Y CAMOK TOJILKO YBETHIMBAIOTCS B Pa3-
Mepax (He MeHss (OpMBI) WK Xe (POPMHUPYIOT B AUCTATBHOM
CBOEY YacTH CTWIIOMAHBIE OTPOoCcTKH (crmunu). [losmaee, u nuimb
Y CaMOK, OSIBISIOTCS BHYTPEHHIMeE CTBOPKH Ha [€BATOM CTEPHH-
Te ¥ BEpXHHUE CTBOPKH (IIPOMCXOMSALIYE OT BOCBMOTO CTePHHTA)
MeXIy BOCBMBIM H J€BSTHIM CTEPHUTAMH.

»
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Organs of reproduction

The reprodictive organs of odonata larvae become
visible quite soon in their development. Those are
always primary organs located on the eighth and ninth
abdominal sternites. The secondary copulatory organ on
the second sternite in males is never seen superfacially.
There is almost no sex dimorphism in larvae of several
first instars, but it will appear later. The outer
appendages of the reproductive system are usually
well-developed in both sexes in mature larvae all among
Zygoptera, and in those Anisoptera whose adult
females possess the ovipositor. In species deprived
ofovipositor no genital apprendages can be visible
during larval stage in both females and males.

The female appendages consist of three pairs of
projections forming lateral, inner and upper vulvar scales.
The lateral pair on the ninth sternite always appears first
and originally looks identically in both sexes. Then, in
males, it gradually turns into paired genutal valvules, while
in females it remains unchanged (increasing in size,
however) or the distal parts of these appendages form
styloid of fshoots (styles). Later (only in females) the inner
pair appears on the ninth sternite, while the upper pair
(belonging to the eighth sternite) becomes visible between
the eighth and ninth sternites.




IepBuunoe nonoboe ombepcmue y 060MX OJIOB HCXOTHO 00-
pasyercs 4yTh H¥DKE CEPETHHBL AEBSTOFO crepHuma. Y caMioB
OHO TaK U OCTAeTCsl B 3TOM IIOJIOKEHUM, ¥ CAMOK JKe [TO7 IaByie-
HHeM PacTyLUHX [OJIOBBIX IPHIATKOB OHO IIOCTENeHHO IepeMe-
LIaeTCs K [TepeHeMy KPako TOTO JKe CAMOTO CTEPHMTA, L0 HIDK-
Hue (nepbuunvie) cmbopru silyexnada.

Oprassl IbIXaHUSA

JIMYMHKA CTPeKo3 [ABIIIAT KUCJIOPONOM, PacTBOPEHHBIM
B BOJIe, MCIOIb3Y S sl 9TOTO CHelMalbHble mpaxeilnvie Kaopol.
Y Anisoptera OHM pacHONOXeHbI B IepefHed YacTH NPSIMOil
KUwiky, B TaK Ha3bIBaeMOH 6panxuanvHoti kamepe. ¥ Zygoptera
HMEIOTCSL KayOdnvHvie (XBOCTOBBIE) Xa0pbl B BALLE TPEX AHANb-
HuiX npudamxob, rycTo MpOHM3aHHBIX mpaxesmu. Ho noMumo
9TOrO, OHH elrle UMEIOT TPH pekmanvHoie CKAAOKU B TIPSIMOM
KHIIKe, 1160 TaloKe ITPOHMU3AHHEIE TPaXesiMH, MO0 OCyIecTB-
Jsnolre razoo6MeH HemocpencrBeHHo ¢ remonumdoi. Haxo-
Hell, Y HeKOTOpbIx Zygoptera (M3 HAIIMX BHAOB — TOJBKO
y Epallage fatime) xpoMe KayJaabHBIX kabp UMEIOTCS elrie U Ma-
JIeHbKHe apHBIE OPOUIHbIE Xa0Pbl, PACIIONOXKEHHbIe Ha HEKO-
TOPBIX U3 CTEPHUTOB Oprouikd; X BHYTPEHHEE CTpPOeHNe OYEeHb
CXOIHO C KayJaabHbIMH XKabpaMu.

bpauxuanpHas kamepa Anisoptera mpencTaBisieT co60i pac-
IIpeHye GOMBIIOrO yJacTKa JUCTAIBHON YaCTH IPSMOI KHIII-
ku. OT ee CTEHOK BHYTPB BBIJAIOTCS IIIECTh IPOJOTBLHBIX PSAIOB
»abp, 06pasOBAHHBIX U3 ILECTH PekmaibHbix ckaadox. [ToMumo

Mopdeponoruss / Morphology «

The primary genital opening occurs in both sexes
somewhat distally of the middle of the ninth sternite. In
males it always remains in this position but in females it
becomes shifted towards the proximal margin of this
sternite (to a place below inner (primary) vulvar scales)
due to the pressure from growing appendages.

Organs of gas exchange

Dragonfly larvae breathe oxygen dissolved in water by
means of tracheal gills. In Anisoptera, they are located at
posterior part of rectum in a special brancheal camera. In
Zygoptera there are three anal appendages, so-called cau-
dal gills provided with a dense trachaeal network. In addi-
tion, zygopteran larvae have three rectal pleats either pro-
vided with tracheal network, or lacking it but capable of
supporting gase exchange directly between water and
haemolimph. Finally, some Zygoptera may have, apart
from caudal gills, several pairs of smaller abdominal gills
in the shape of small plates located on some abdominal
sternites; they are very similar in their anatomy to the
caudal gills. The only our species belonging to the latter
group is Epallage fatime.

The branchial camera of Anisoptera looks like an in-
flation of a distal portion of rectum. Its walls form six
longitudal rectal pleats, each bearing a row of gills. Aside
from breathing, the branchial camera is used by

«
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ObIXaHUs, OpaHxuanvhas kamepa WCIIONb3YeTCS JIUIMHKAMHU
U Ui 0cOB0r0 peaKTHBHOTO IepelBrukeHus. CHIBHOE CKaTue
KaMepbl [IPUBOAUT K BbIOPACBHIBAHMIO BONBI M3 HEE, a JIMUMHKA,
COOTBETCTBEHHO, IT0JIy4aeT TOTIOK BIiepes.

Y Tperbero nonoTpsifa CTpeKkos, Anisozygoptera, pexmanbHole
Kabpwl YCTPOEHBI CXOXHBIM 06pasoM, HO UX OpaHXHAlIbHAS Ka-
Mepa He CrIocobHa K CO3AaHUIO PeaKTHBHOV THATH.

Kaydanvruie xabput THIMHOK Zygoptera ObIBAIOT TPEX OCHOB-
HBIX THNOB: [IJIACTHHYATHIE, TPEXTPaHHblE M MEIIK00OpasHbie.
Cpenn HuMX Bcerfia pasyiuyaloT HeNapHbIH JHUAPOKM, T.e. dop-
canvHyo (CpemHIO) xabpy W NBa napanpoxma, T. e. Aamepans-
Hule (6OKOBBIE) Xabpul. DMUNPOKT BeerJa KOpode MapanpoKTOB,
ocobenno y Calopterygidae, u npukpeniex Bblie Hux. [ToMumo
KaynalbHbIX Kabp, TMIMHKH Zygoptera OpIMIAT ¥ KAIIEIHLIMU
pexmanvHumy ckaadkamu. DTo abCOMOTHO HeOOXOMUMO, TAK KaK
HapyXHble Xa6pbl 9aCTO JJOMAIOTCS P 3AIIUTHON aBTOTOMHM,

Tpexrpanusie mapanpoktsl Zygoptera (Hanpumep, y Calo-
pterygidae) B cedeHMM MMeIOT BUJ PaBHOOEIPEHHOTO TPEYTOJIb-
HHKa, OCHOBaHHE KOTOPOTO OOpallleHO BHYTPh K OIHIIPOKTY.
Y BepLIMHEI TPeYTrONbHIKA JIEKHUT YTOJIIEHHOE CPeIHHHOe Peb-
po. DTH Xabps: HOKPBITHI TOJCTOM KyTHKYJIOH, 3HAYUTEILHO
B3[yTOI1 BIOJIb CPEANHHOTO pebpa.

Memkosupssie sxabpsl Zygoptera (Euphaeidae i mp.) umeror
B3XyTYyI0 opMy Haronobue mysbIpelt ¥ OKAHIMBAIOTCS TOHKUM,
IOCTeNIeHHO CY>XMBAIOIIUMCS HUTEBHIHBIM OTpOCTKOM, OHH cO-
BepILeHHO Henpo3padHble H I'yCTO MOKPHITHL JIMHHBIMH BOJIOC-
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anisopteran larvae for locomotion based on jet propul-
sion. A strong contraction of rectal musculature forces
the water out of the camera, which, in turn, pushes the
larva forward.

The species of the third suborder, Anisozygoptera,
also have rectal gills of the same stricture as above, but
their branchial camera cannot be used for jet propulsion.

In Zygoptera, three types of caudal gills (or procts) are
known: leat-like, triquetrous and saccoid. In any case, one
of them is the unpaired epiproct, also called the dorsal (me-
dial) gill and two paraprocts i.e. the lateral gills. The
epiproct is normally shorter than the paraprocts, espe-
cially in Calopterygidae, and is fasten above the latter.
Apart from caudal gills, zygopteran larvae breathe through
their rectal pleats; It is absolutely necessary for them since
the external gills of ten suffer autotimic breakages.

The triquetrous paraprocts of Zygoptera (e.g. in
Calopterygidae) take the shape of an isosceles triangle in
cross-sectoin, with its base turned to the epiproct and with
a thickened mid-rib on the opposite side. These gills are
covered with thick cuticula considerably inflated along
their mid-rib.

The saccoid zygopteran gills (Euphaeidae etc.) are
roundly inflated in shape, bladder-like, ending with a thin
gradually narrowed thread-like tip. They are perfectly
intransparent and thickly covered with long hairs. The




KaMu. Ilapanpoxkms! acAMMETPHYHbIE, TaK KaK Hapy>KHbie HX
CTOPOHEI TOPA3no IUKMpe BHYTPeHHMX (00e IIOCKMe, pasmesieH-
HBIE CBEPXY CPenuHHBIM pebpom). Bnunpoxm, Ha060POT, CHUM-
METPUYHBIN, HIKHSISI er0o [IOBEPXHOCTh IUIOCKas, a GOKOBBIE Ipa-
HM OIMHAKOBO CHJIBHO B3IYThIE, U pasfeisiouiee ux pebpo mpo-
XOIHT TOIHO IOCPENUHE.

[InacruHYareie KaydanvHbie xa0pvl O4eHb PasHOOOPA3HEL 110
cbopMe u pasMepam, a TaKXKe IO OKPacKe, CTeNeHH: IPO3PaTHOCTH
U 1O BHEIIHeH BBIPAKEHHOCTH TpPaxelHOH ceTu. B mocimepHen
PasIMYaloT rIAaBHbIHM (CPenMHHBLYN) mpaxeiitviii crbon 1 6okoBvte
mpaxeu epBOro u 60siee BEICOKUX MOPAAKOB. JIMarHocTuyecKoe
3HaYeHHMe MMeeT YroJl OTXOXKMAeHHs: OOKOBBIX Tpaxell IepBOro
HOpsiAKa OT IJIaBHOTO CTBOJA.

IToBepxHOCTH ITACTHHKM HHOTAA MOKPBITA BOJIOCKAM, HHOT-
Ia 6bIBaeT 6e3 Hux. Hepenko Ha MIIaCTHHKAaX IPUCYTCTBYIOT
nomepedHble IONOCHI TEMHO-KOPHYHEBOTO HJIM ITyPIypOBOrO
nurmenra. Cpegsee pe6po Ha MapalpoOKTax 3aMeTHO JIMILD C Ha-
PY>KHO¥ CTOPOHBI, 4 Ha SIMUIPOKTe C 06ENX CTOPOH, HO PacIono-
XKeHbl 9TH pebpa HecuMMeTpudHO. KyTukyna Bponb pebep
3aMeTHO yTomueHa. [IMacTHHKHM MOTYT OBITh COBEpIIEHHO OfH-
HAaKOBBIMH Ha BCeM NPOTSDKEHHM, HIIH XKe OHHU AeNSTCA Monepey-
HBIM (TaK Ha3bIBaeMBIM, y3e1K06vim) 1iBom Ha IBe JacTH 6a3aib-
HYI0 (IPOKCHMAIBHYIO) H JUCTAIBHYIO, KOTOpPbie MOIYT OBITH
HOYTH PaBHBIMH MeXAY cOOOM HIIH )K€ 3aMeTHO HEOJMHAKOBbI-
MH. Y3eJKOBBI} IIIOB MOXKeT ObITh BHIP@KEH B Pa3HOI CTEIeHH,
COOTBETCTBEHHO M CTeNleHb Pa3rpaHMYeHHS JacTeii GbIBaeT pas-

Mopdgponorust / Morphology «

paraprocts are asymmetrical since their outer sides are
much wider than the inner, both being flat and bearing a
mid-rib dividing them into two halves. The epiproct is
symmetrical with flat lower surface; both its lateral sides
are equally strongly inflated, with a mid-rib running ex-
actly along its middle.

The leaf-like caudal gills come in a great varety of size,
shape, colouration, transparency and development of vis-
ible tracheal network. The latter is composed of the main
(middle) tracheal stem and lateral tracheas of the first and
higher orders branching off from it. The angle between
the main stem and the first-order branches may be taxo-
nomically significant in some groups.

The surface of the plates is sometimes covered with
hairs, but they may be hairles as well. One or several
transversal bands of dark-brown or purple pigment are
often seen on the plate surface. In paraprocts, only one
mid-rib (on their outer side) is visible. In the epiproct,
there are two of them, but they do not lye exactly against
each other. The cuticular cover is clearly thickened along
these ribs. The gills may be uniform and entire, otherwise,
they are divided by a transversal (the so-called nodal) su-
ture into distal and basal (proximal) parts, which can be
equal or different in size and shape. The nodal suture may
be more or less pronounced, so the gill particulation varies
from clearly visible to almost unclear. In some species

«
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JHYHOU. Y HEKOTOPBIX BUAOB MEXIY HBYMSI YaCTSAMH IUIaCTUHKH
HMeeTCs OTYeT/INBast epeTsDKKa. Y APYTHX BHAOB ABHOM Imepe-
TSOKKM HET, HO TpaHuua y3enx06020 wiba Ha OMHOM MM 060X
Kpasx IUTACTHHKH JacTO (HO He BCerja) OTMedeHa 3a3yOpHHOM
(Tak Has3bIBAE€MBIM Y3€1KOM), KOTOPBIH SIBJISETCS PYIMMEHTOM
ITOJIHOTO IlepeXxuma. MOoXKHO, TakuM 06pasoM BBINENUTH TPH
THIA [UTaCTHHYATHIX >XKabp: ysenxobote, nodysenxkobuie u Ges-
y3enxobvie. Y NeEpBBIX y3e10K XOPOLIO 3aMeTeH, Oas3anbHas JacTh
IUTACTHHKH 110 KPasM HeceT LIUIMKH (caMble KPYTIHbIe U3 KOTO-
pBIX HAxXOmsATca OU3 y3eika); a BepIIMHA [JIACTUHKUA OOBITHO
OKpyrias. Y BTOPBIX Y3€JI0K O4eHb MEIKH, efBa 3aMeTHBbIi, O6a-
3a5bHast 9acTh NIACTUHKY O KPasM HeCeT ONUHAKOBbIE LIUIIM-
K¥; BepIIIMHA [UIACTUHKM BCEra 3a0CTPeHHas. Y TPeTbUX y3eI0K
He 3aMeTeH, €ro IMOJIOXKEHHE OTHICKMBAETCS JIMIIb [0 TPaHUILE
YTONIIEHHOFO Kpast 6asaIbHOM YacTH IUTACTMHKH, HECYLero II0
KpasM pSI OYeHb MENKHX IIUNMKOB; BEPIIMHA IUIACTHHKM 13-
MeHYHBOM (DOPMEL

! KYPCI/IBOM BBICJIEHDBI TEPMHUHDI, TIOMEIIECHHBIC B CJIOBAPb. Jlatun-

CKMMH GYKBaMM B PyCCKOM TEKCTE JAHbI JIATUHCKME TEPMUHBI, 9ac-
TO COBIIagaOIHe C AHTTUHCKUMHA.

B srott xHHre 1 UCNONB3YI0 HOMEHKIATYPY, NPHHATYIO B eBpONnek-
CKOI nuTeparype. MHOTHE OTe9eCTBEHHEIE aBTOPHI CIENYIOT CUCTE-
me u3 Monorpaduu A.H. ITonosoi [242], roe snunpokT = gopcamb-
HBIA IIPUAATOK, APANPOKTHI = LEPKH, UEPKH = LEPKOUNbI, TeHH-
TAJIBHBIA BBICTYII CAMI{OB = SIHUIPOKT.

»

there is a well-formed constriction between these parts. In
others there is no obvious constriction, however, the
points where the nodal suture reaches the gill margin are
often (not always) marked on one or both sides of a gill
by a notch called the nodus, which may be considered as a
rudiment of a disappeared constriction. Thus, three fol-
lowing types of leaf-like gills may be distinguished: the
nodal, subnodal and nodeless ones. In the first type, the
node is well-expressed; the basal part of gill carries a row
of marginal spines (the largest of which are found near
the nodus); the distal part has a rounded top. In the sec-
ond type, the nodus is very small, hardly visible; the mar-
ginal spines in the basal part of gill are all equal; the distal
part has a pointed top. In the third type, the nodus is in-
visible so its location can only be found where the thick
spinulated margin of the basal part of gill ends; the distal
part has a variable top.

' Terms listed in glossary are written in italics. Words in ro-

man in the Russian section are Latin terms which are often
the same as the English ones.

In this book I use the nomenclature generally accepted in Eu-
ropean literature. Many Russian authors are adhered to the
name system maintained in the monograph by A.N. Popova
[242] where epiproct = dorsal appendage, paraprocts = cerci,
cerci = cercoids, male’s genital projection = epiproct.
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Tabauua / Table 2. 2Kuakosanue kpoiabes: Anisoptera, Libelluloidea / Wing venation: Anisoptera: Libelluloidea
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Mopdpoaorus / Morphology <«
Ta6auua / Table 3. XKuakoesanue kpoirbes: Zygoptera / Wing venation: Zygoptera

RtM S¢ C Anq Rs M Nod Pstq R; IR, Pt

\ /// I\ /2 /31/1//l I 1//-
— /
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A . KT R,
Y IR;
acu QU b oAr sq g R;
d IR;
Coenagrionioidea
A Cu M RI
R+M Sc RS Ry M Nod R Pstq IRy R R, IR; Pt
%\ / / / L r 1/ .
WA
~ D \.
A % —7 . Ry
IR,
acu QU b Arc sq ¢ R;
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Lestoidea
A Cu l/l Ri Rl
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Tabauua / Table 4. XKuakosanue kpeirves: Zygoptera, Calopterygoidea / Wing venation: Zygoptera,
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Mopdpororus / Morphology <«

Tabauua / Table 5. Auuunka (Anax): obwuii Bug / Larva (Anax): general morphology

spr
mstr

mitr .

1

L
|

v =]

ant

ocp

synt

troch

fm

3.11
— 2111

|
|

v

vl ——

AP

N
- onx
spr
VI s
X ovp
X X
AP

psclyp  fbr clp fr

vert

psol ocp psol

VcnoBuble obosnauenus / Legend

al, , — xpbUloBBle Wexnmxu / wing pads
(sheaths); ant— ycux / antenna; AP — anans-
Hast nupamufa / anal pyramid; clp — namud-
HuK / clypeus; cox— Tasuk / coxa; fm— 6enpo /
femur; fr— 5106 / frons; lab— macxa / labium
(mask); lbr— BepxHsta ry6a / labrum; LS— 1a-
TepaibHbL v / lateral spine; mistr — cpen-
Herpynp / mesothorax; mtt— saguerpynp /
metathorax; oc — coXxHsIi r1a3 / compound
eye; occ— r1a3ok / simple eye; ocp— 3aTBUIOK /
occiput; onx — KOrotox / claw; ovp — stitex-
nag / ovipositor; prtr — nepenuerpyns /
prothorax; psol — saTeulO9Hast JIOMACTB /
postocular lobe; spr — mpxameue / spiracle;
tar — nanxa / tarsus; th — roneHp / tibia;
troch— Bepminyz / trochanter; vrt— menmst / vertex.
=X — ceemenmol Oprowika / abdominal segments

<«
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Ta6aupa / Table 6. Hmaro (Aeshna): cb6wee crpoenue / Imago (Aeshna): general morphology

frdp psclyp
Ibr
prtr Ibm
YcnoBusle o6o3navenus/ Legend
AHS — pomeyeBas nosoca / antehu-

meral stripe; ant — ycuk / antenna; AS —

syntr
03 £ .
n_“-_‘{ mttr KpbUIOBOH cuHyc / alar sinus; clp — na-
,ln-.....,.. g nugHEK / clypeus; cox — Tasux / coxa;

Ly ----.__.l_b".--_--._'..._..i.---.._:

fm — Genpo / femur; fr — 106 / frons;
iad — HWKHYUH aHAIBHBIA NPUIATOK /
inferior anal appendage; Ibm — HwKHS
ry6a / labium; Ilbr — Bepxmsa ry6a /
labrum; LS — narepanbubiii mun / lateral
spine; mstr — cpegHerpynp / mesothorax;
mitr — 3apHerpynb / metathorax; oc —
croxHeI raa3 / compound eye; occ —
rr1a3ox / simple eye; ocp — 3aThLIOK /
occiput; 0onx— KOTOTOK / claw; prir—1e-
penuerpyas / prothorax; psclp — 3aHasnmra-

"l eF"In ,.' -.::‘:"ﬂ;i

i Vi HuK / postclypeus; saa — BepXHHI aHaIb-
VIIL HBIf IpUATOK / superior anal appendage;
ko X SCA — BTOpWYHHIM KONYJISTHBHBLH
M‘ £ anmapar / secondary copulatory appara-
) tus; syntr— rpyas / synthorax; tar —nan-
" ka / tarsus; tb — ronens / tibia; troch —
i i > BepTIyT / trochanter; vrt — Tems / vertex.
Y :: ; I-X — cermenTsi 6promika / abdominal seg-

ments
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Tabauua / Table 7. Auyunka: ronoBa, macka, rpyge / Larva: head, labium, thorax

Mopdpoaorus / Morphology «

YcnoBable o603nauenns / Legend

palp A & B— Aeshnidae: A—rosoBa i Macka /
head and labium; B — cympakokcaipHas
apmarypa/ supracoxal armature; C& D —
Epitheca: C — macka / labium; D — 60xo-
Bast jlomacth Macky / labial palpus.
ant — ycux / antenna; cap — ronosa /
head; clp — wnanmunux / clypeus; cox —
Ta3uK / coxa; dmg —— NUCTATbHBIN Kpait /
distal margin; dnt — 3y6eu / denticle;
img — BHYTPeHHWH Kpaii / inner margin;
lab— macka / labium; mask; Ibh— cowe-
HeHue Macku / labial hinge; lbm— HipxHsa
ry6a / labium; Ibr — Bepxuss ry6a /
labrum; Iset — GoxoBas meTunxa / lateral
seta; mlm — cpefHsist JIONACTb Macku /
medial lobe of mask; mnd — Bepxuss e~
mvh moctb / mandibula; mnt— nop6oponox /
1 mentum; mset— HOA60pONOYHAs HIETHH-
T Iset ka / mental seta; mstr — cpenHerpyns /
‘\‘ mesothorax; mvh— NOJBIDKHBIA XPIOYOK /
movable hook; #x]— Hrxuss gemocTs /
omg / maxilla; omg — sHemHuit xpait / outer

mnt

mset

prr cap

mstr
img

margin; palp — 6oxoBas JomacTb Macku /
labial palpus; prtr— nepennerpyns /
prothorax; sbm — monmon6opomox /
submentum; sca — CyIpakoKcaabHast ap-
B D MaTypa / supracoxal armarure.

<«

sca COX
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Tabaupa / Table 8. Auuunka: 6piomko, *kabpni, anaabubie npugatku / Larva: abdomen, gills, anal

?

appendages 3
Ycnosubie o6o3Havennsa / Legend

A & B — Anisoptera: A — aHaJbHas U~
pamupa / anal pyramid, B — Gprowrxo /
abdomen; C — Epallage: 6prourHbre xab-
per / abdominal gills; D — Anisoptera: xo-
Heuy 6promxa / tip of abdomen; E— Zygo-
ptera: xoHer 6promurxa / tip of abdomen;
F & G — Zygoptera: XBOCTOBbIE a6 pbI /
caudal gills: F — Lestes, G — Coenagrion

ap-— araiabHas nupamupa / anal pyramid;
crc — uepxa / cerca; ds — JOpCaTbHbIH
umn / dorsal spine; exp — pacumpenye
anunpoxra / expansion of epiproct; lbr —
BepxHss ry6a / labrum; lpr — 6Goxosas
xabpa / lateral gill; Is — narepanbubiit
uun / lateral spine; mpr— cpenmsist XKa6-
pa / medial gill; ndl — ysenox / nodus;
ndst — ysenxossli 1o / nodal suture;

exp

€pp

spap prp — mapanpokr / paraproct; pspt —
cre ISTHO MuIMeHTaMy / pigmentation spot;
shap ptra — nepBudHas Tpaxes / primary

trachea; sbap — cybananbHas macTumKa /
PP subanal plate; spap — cynpaananbHas

IUIacCTHHKa / supraanal plate; stra — Bro-
pugHas Tpaxes / secondary trachea; trs —
Tpaxe#Hblil crBos/tracheal stem
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Ta6auua / Table 9. Umaro: roarosa / Imago: head

ant oce otr vt

Ycinosusle obo3navenus / Legend

A & B — Anisoptera: A — ronosa criepefiu
/ head in frontal view, B— romosa c6oky /
head in lateral view; C — Gompbhidae: 3a-
THITOYHBIR rpebeHs / occipital crest; D —
Zygoptera: roosa ceepxy / head in dorsal
view; E — Aeshna: romosa ceepxy / head in
dorsal view; F— Gomphidae: romosa
cBepxy / head in dorsal view.

ant — ycuk / antenna; clp — HanuaHUK /
clypeus; fr— 06 / frons; lbm — HuwKHss
ry6a / labium; lbr — Bepxuss ry6a /
labrum; mnd — Bepxuss gemocTs /
mandibula; mx] — HwKkHA1 yemocTs /
maxilla; oc — cnoxus1i r1as/ compound
eye; occ — 11a30K / simple eye; ocp — 3a-
TBHUIOK / OCCiput; ocr — 3aTBUIOYHBIH rpe-
6enb / occipital crest; ocv — 3aTbuIoYHas
BrraguHa / occipital cave; otr — saTbuI09-
HBIA TpeyroiabHuK / occipital triangle;
psol— sareLI09HAas sonacTs / postocular
lobe; psp— saTpLTIOYHOE ISITHO / postocu-
lar spot; vrt— Temst / vertex

lbm
mnd

fr
ant

pscl

Ibr
bm

«
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> Tabauns! pucynkos / Tables of pictures
Ta6auua / Table 10. Umaro: rpyge u 6piomko / Imago: thorax and abdomen

prir Spr mdp!  msst Itst  mist
YcnoBHble o603navenna / Legend

A, B, C — rpynp cboxy / thorax in lateral
view: A — Aeshna; B — Coenagrion; C —
Calopteryx (cxema / scheme); D — Ischnura:
rpyab cboxy / thorax in lateral view; E—
Anaciaeschna: ocHoBanue 6plomxa / abdo-
minal base.

as— KpbUIOBOM cunyc / alar sinus; aur—
yuiko / auriculum; cox — Ta3uk / coxa;
hmpr — samHuit xpait nepemuerpynu /
hind margin of pronotum,; ltst— 6oxoBo¥1
cox) cox;  coxp mi mos / lateral suture; mdpl — menuansuas
cxrapka / medial crease; msetn— Me3anu-
Mepa / mesepimerum; tmses — Me33IIHC-
TepHa / mesepisternum; msi — UHppame-
3anucTepHa / inframesepisternum; mspl—
Me30CTUTrMaJibHas! IUIaCTHHKa / mesostig-
mal plate; msst— Me30IUIEBPANBHBIN
moB / mesopleural surure; mtem — meTa-
nmuMepa / metepimerum; ifes — MeTd-
nucrepHa / metepisternum; m# — uad-
pamesanucrepra / inframetepisternum;
mist — MeTAIUIeBPATbHBIN 1m10B / meta-
pleural surure; prtr — mepenserpyns /

msst mist 1 il
A

prir msst dtst msst I I

prothorax; spr — nbIxanbue / spiracle;
strs— 3-1 cTepuut rpynu / 3rd sternite of
C D E thorax
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Tabauna / Table 11. Umaro: anaabHmie mpugatku u opraHm pajmHozkenuss camuoB / Imago: male anal
appendages and organs of reproduction

YcnoBuble o6o3navenns / Legend

A & B — Kowner 6promxa / abdominal tip
of Somatochlora: A — csepxy / dorsal

view, B— cboxky / lateral view; C & D —

saa ,’ = \ Gomphidae: xomer 6promka cBepxy /
biaa —* abdominal tip in dorsal view: C—
tel Ophiogomphus, D — Gomphus; E & F—

koHen O6piomika / abdominal tip of
Coenagrion. E— csepxy / dorsal view, F—
pgl igh ogh agl cooky / lateral view; G & H — BTOopuunbIit
I KONYJAATHBHBIM anmapar / secondary
genitalia of Sympetrum: G — csepxy /

dorsal view, H— c6oxy / lateral view.
agl — nepemHss JOMacTb TEHUTAIBHOTO
anmapaTta / anterior lobe of genitala;
1 bina — BeTBM HIDKHETO 2HAJIBLHOTO NpH-
patka / branches of inferior anal
G appendage; iqa — HMDKHMU aHaJbHLIH
npupatok / inferior anal appendage;
igh— BHYTPeHHMI T€HHUTAIBHBIA KpIO-
qo4ek / inner genital hamulus; ogh — ua-
PYKHEL reHUTaIbHBIA KPI0904eK / outer
genital hamulus; pgl — sagmss nomacts
reHATAJIBHOTO amnmnapara / posterior lobe
of genitala; pulv — nynesuia / pulvilla;
saq — BepXHMH aHaJIbHBIN IPUIATOK /

E F H superior anal appendage.

<«

O
o
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Tabauua / Table 12. Hmaro: anaasHbie npugatku u oprannl pagmHoxkenusi camok / Imago: female anal

appendages and organs of reproduction

Saa

saa saa

tel

V8¢

YcmoBuble o603navenns/ Legend

A, B & C— Anisoptera: xoner 6pIioika
cHu3y / abdominal tip in ventral view: A —
Aeshna, B — Gomphus, C— Sympetrum;
D & E — Zygoptera: koHel GpIollKa c60-
Ky / abdominal tip in lateral view: D —
Ischnura, E — Coenagrion; F— Sym-
petrum: KoHeL GpioLika cboxy / abdominal
tip in lateral view; G — Cordulegaster xo-
Hew 6promka c6oky / abdominal tip in
lateral view.

bol — 6asanbHas IWIACTHHKA siekaana /
basal lamella of ovipositor; o] — 6okoBas
IUIACTHHKA gitnekaana / lateral lamella of
ovipositor; ovp — stituexian / ovipositor;
saa — BEPXHMI aHAJBHBIN NPHOATOK /
superior anal appendage; vsc— reHuTanzh-
Hast IWIacTrHka / vulvar scale; vsp — rrvm
sitnexitana / vulvar spine.

\
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Kalouu u onucaHusi BugoB /
Diagnostic keys and species descriptions

Odonata
Rus: Crpeko3rl Eng: Dragonflies

<g® Orpax Odonata B 1je710M ojipasfiensieTcs Ha TPY MOAOT-
AP\ psza (Anisopter, Zygoptera u Anisozygoptera). [IBa nep-
BbIX IIPeHCTaBJIEHbl Y HAaC ¥ JIETKO OTAMWYAIOTCA IO CTPOEHHUIO
KPBIIbEB TOJIOBBI ¥ MMaro ¥ HAIWYMIO WIH OTCYTCTBHIO HapYX-
HBIX 5kabp y nuauHOK. Tpernit mogoTpsy (Bcero fBa coBpeMeH-
HBIX BUJIa, COUeTaeT B cebe YepTH ABYX APYTUK: BCe KPBUIbS OfIH-
HAKOBbI 110 POpMe u CTpoeHHUIo, Kak y Zygoptera, OfHaKO I71a3a,
XOTB ¥ Pa3061eHbl, HO COBCEM HeOOIBIIMM TPOMEXYTKOM, KaK
B cemejictBe Gomphidae u3 Anisoptera. Jluumuku Anisozygo-
ptera MMeIOT BHeIIHuE 0OJIUK U CTPOEHHE CXOIHOE ¢ Anisoptera,
HO He CITOCOOHBI HCIIOI30BaTh CBOIO PEKTAIBHYIO MYCKYJIATypy
IUISL PeaKTUBHOTO JIBHIKEHMSL.

<P In general, the order Odonata is split into three
P suborders (Anisoptera, Zygoptera and Anisozygo-
ptera); first two are present in our territory and easily sepa-
rated by wing and head structure of imago and by the pres-
ence/absence of external gills in larvae. The third suborder
(only two recent species) combines the features of the two
others. Their wings are of similar size and shape like in
Zygoptera and their eyes are separated but the distance be-
tween eyes is very short like in the anisopteran family
Gomphidae. The larvae of Anisozygoptera have a typical
anisopteran appearance but, in contrast to the latter, they
cannot use their rectum to create jet propulsion.

Kirou gns onpenenenns nogorpamos / Key to suborders

1.Tmasa pasmeneHbl NOPOMEXYTKOM, MPEBBILUAIOLIAM
nuaMerp riasa (4). IlepenHue u 3agHYe KPBUIbS OJIMHA-
KOBBI IT0 (POpMe U JXMIIKOBAHUIO; ¥ Te W APyTrue MPUKPETIs-
IOTCSI ¥ TYJIOBHILLY BCeM OCHOBaHueM (2,3). ...... Zygoptera

1. Eyes separated by more than eye diameter
(4). Both wings of similar shape and venation;
each attached to thorax by the entire width of its
basal part (2,3)...........coiiiia ... Zygoptera

Zygoptera = m ‘
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— ['71a3a COMPHKACAIOTCS WM JKe pasfeleHbl IPOMEXYTKOM,
MEHBIIMM I10 pa3Mepy, 4eM Auamerp riasa (5,6/83). IMepen-
Hie ¥ 3a/{HHe KPbLIbsI HEOMHAKOBHI 110 (PopMe 1 KuJIKOBa-
HHUIO: 3a/IHM€ B OCHOBAaHUY Iropa3fo mupe IepegHux (1/83).
Iepennue KPBUIBS NPUKPEILISIOTCS K TY/AOBHINY BCEM CBO-
MM OCHOBAHHEM, a 33JIHHe —— TOJIBKO IIEPEJHUM YIIIOM CBO-
eroocHoBaHus (1/83).......... ... ... Anisoptera

222 1. Ha kpeubax (2,3/83) Her Hu KpbLIOBBIX TPEYTONLHM-

<% Ko0B, HU TUNEPTPUTOHAIBLHBIX MOJEH, Ha UX MeCTe HaXO-
IMTCS KPBUIOBO YeThIPeXyTONbHUK (). AHaIbHOe 11ose (anf)
Ha 000UX KPBUIbSX He PAa3BUTO (MEXAY aHAIBHOM KUIKOM (A)
Y 3a[HIM KpaeM KpbLja BCIOMY JIMILb OJ{UH DSl siYeeK) WK JKe
aHAIbHOE TI0JIe OJIMHAKOBO PA3BUTO Y BCEX KPBLILEB, HO TOT/A
HECKOJIBKO (06BI9HO 3-10) 6a3anbHAIX siMeeK B HeM PacIIoio-
JKEHBI B OIMH P, a 3a{HUI Kpail KPbIia OCTEIIEHHO CXOUT-
€5 C aHAJIbHOM JKUJIKOM, 06pa3ysi C Hel XOPOUIO BbIPaKeHHBIHN
OCTPBIA YTOJL B OCHOBAHUH KPBITA. . v v v v v v eune s Zygoptera

— Ha Bcex xpbuibsax (1/83) ecTb KpBUIOBbIE TPEYTONbHUKM (t),
a HaJl HUMH — TullepTpuroHansbHbie noms (ht). AnansHoe mose
XOPOILO PasBUTO Ha BCeX KPbUIbAX; HA 3aJHAX OHO Pa3BUTO O~
pasno CuiibHee, 9eM Ha NePefHHX, HO3TOMY 3afH¥e KPbUIbS
B OCHOBAHWY FOpasno mupe nepentux. ONHAKO U Ha TIepeHIX
KPBUIBSIX B aHAJILHOM I10JI€ ITOYTH BCe SYEMKH PACIIOJIOXKEHBI
B 11Ba U GoJee psinoB (OOMHOTHBIX sdeek He Ooee 3); a samuuit
Kpali MX y OCHOBaHuA HIOET TOYTH IapajUIelIbHO aHaIbHOM
XKUJIKE, a 3aTeM KPYTO [TIOBOPAYMBAET K Hell. . . . . . . . Anisoptera

Karouu / Diagnostic keys ‘

— Eyes touching, or separated but by less than eye di-

ameter (5,6/83). Fore and hind wings differing in
shape and venation: hindwing considerably broader
at base (1/83). Forewing attached to thorax by the en-
tire width of its basal part whereas hindwing attached
only by frontal part of its dilated base (1/83).
.................................... Anisoptera

1. In both wings (2,3/83) discoidal cell (q) is quad-

<= rilateral and not divided into triangle and

hypertriangle. Anal field (anf) absent in both fore and
hindwing: only one row of cells between anal vein and
rear margin is present. Otherwise, anal field equally de-
veloped in both wings but several or many basal cells
(usually 3-10) in anal field arranged in a single row,
and the wing rear margin gradually converges with anal
vein (A), a distinct sharp angle produced between them
atthebaseof wing. .................... Zygoptera
In both wings (1/83) discoidal cell divided into triangle
(t) and hypertriangle (ht). Anal field well-developed in
both wing. In forewings, all or almost all anal cells (ex-
cept for no more than 3 ones) arranged in two or more
rows. Rear margin of forewing in its basal part almost
parallel to anal vein but turns steeply towards it at wing
base. In hindwing anal field always far more developed
than in forewing, so basal third of hindwing much
broader than that of forewing. .......... Anisoptera

o «2ygqptera =23 Anizoptera = «



’ Odonata — nogotpsge! / suborders

Mg 1. Jluuunku (4) cTpoitnble, TOHKUE U JUIMHHBIE, C TPe-
Msl JINCTOBUIHBIMY U INHIOBH/HBIMA HapYKHBIMU
(«xBocTOBBIMHUY) Kabpamu. Pexxe THIMHKY 60Jee MIMPOKYE

¥ ToNCThIe (2,3), HO TaKXKe C TPeMs Hapy>XKHBIMH XaOpamu

B BHJie OBaJIbHBIX ITy3bIpell (MELIKOB), MEepPeXOIAIINX Ha
KOHIIE B JUIMHHBIE HUTEBUIHbIE OTPOCTKY. AHaNIbHAs IUpa-
MHJIa Ha KOHIIe OPIOIIIKa BCeTa OTCYTCTBYET. . .. Zygoptera

— Jlmaunky (1) Bcerma MacCUBHbBIE, C TOACTBIM TeaoM. Ha koH-
Ie OPIOIIKA PACIIONIOKeHa aHATbHAA TMPAMUIA, 4 HADYXKHbIE
Kabpbl, JIICTOBUIHbIE UIH ITY3bIPEBUIHBIE, BCErfla OTCYTCT-
Anisoptera

’ Zygoptera = m Anizoptera = 7“!:’ ,
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1. Larvae (4) usually slender, long and narrow,

with three leaf-like or subulate external (caudal)
gills (procts) at tip of abdomen: an epiproct and a pair
of paraprocts. Sometimes larvae are broader and
rather sturdy (2,3), with three saccoid external gills
which end with more or less long thread-like tips. No
anal pyramid at tip of abdomen. ........ Zygoptera
Larvae (1) always stout, broad-bodied, never slender. No
external gills at tip of abdomen but the anal pyramid in-
stead, formed by anal appendages plus strongly reduced
PrOCIS.. oottt e Anisoptera
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Zygoptera

Rus: PaBunokpriakie Eng: Damselflies

<P Ha craiuy MMaro PaBHOKPBUIBIE CTPEKO3BI XOPOLIO
A OTIO3HAIOTCA 10 CTPOEHUIO KPbLIBEB: 3aAHHUE U IePEHHUE
KPBUTbSI Y HUX COBEPILIEHHO OIMHAKOBBI IO (DOpPME, CTPOEHUIO
U XapaKTepy NpHUKpEIIEHUsI K TYJIOBHUILY. B IIOKOe KpbLIbs
OOBIYHO CIIOXKeHBI BIIOJb OPIOIKA MIM Hajl HUM, HO Y MHOTHX
mpencraBuTelieii cemeiicrBa Lestidae oHu pacopocreprsl. Kpome
TOrO, Ijaza y Zygoptera Bcerja paspeieHbl IUHPOKHM MpoMe-
XKYTKOM, SBHO GOJBIIIMM, 4eM IIMPHHA I71a3a, TI09TOMY TOJIOBa
y HHX B OYepPTaHUYU CHIBHO BHITSHYTA B IIOIIEPEYHOM HaIIpaBJe-
Huy. B Hameit (payHe paBHOKpPBLIbIE CTPEKO3bl OOBIYHO MeJbie
Pa3HOKPBUIBIX, HO M3 3TOrO IIPaBMJIa MMEIOTCS HCKIIOYEHUs
(manmpumep, Calopteryx), a B o6bemMe MUPOBO¥ (ayHBI Pa3IUIHs
B pa3Mepax BooOiie UCIIONb30BaTh Helb3s. JInunHku Zygoptera
06BIYHO UMeIOT HoJlee MeNIKOe ¥ TOHKOE TeJIo, YeM y Anisoptera,
HO He BCerfla, M0ITOMY €NUHCTBEHHBIM HAJI©KHBIM JUATHOCTHU-
YeCKUM INPU3HAKOM JIMYMHOK PaBHOKPBUIBIX CTPEKO3 SIBISETCH
HaJIM4Y¥e HapY>KHBIX (XBOCTOBBIX) 5Kabp.

<P (Can be easily recognised at imaginal phase by
- their alar traits since the forewings and
hindwings are similar in shape, venation and the manner
in which they are attached onto the thorax. Wings at rest
are usually closed over or alongside the abdomen, al-
though in many lestids they are rather spread. In addi-
tion, zygopteran eyes are always separated by a wide gap,
clearly wider than an eye, so their head looks strongly
elongated in transversal direction. In our fauna,
damselflies are usually smaller than the true darfginflies,
Anisoptera; nevertheless, there are some exceptions (for
example, Calopteryx), so in the world fauna the differ-
ences in size cannot at all be used for the suborder separa-
tion. The larvae of Zygoptera usually have smaller and
more slender body, than Anisoptera, but not always, so
the only suitable character to identify zygopteran larvae
is the presence of the external (caudal) gills.
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Kirou miis onpenenenns HagcemedicTs / Key to superfamilies

1. OcHoBaHe KPBUIbeB ACHO cTebenbuaroe (1,2/89), otue-
4’& rO0 KPBUIbs HECKOJBKO IIOXOXK Ha JIeleCTKU. IlepBblit
6OKOBOM LIIOB IPYIY HEOMHBIA (2/87) .o vv i

— OcHOBaHUe KPBUIbEB JOBOJBHO IIMPOKOe, Hecrebenbyaroe
(3/89); xppLIbs He ITOXOXXU Ha JenlecTKH. [lepBEIil 6OKOBOIA
LUOB IPyay MONHeIi (1/87) .. ..oovvvnen. Calopterygoidea

2. Ha remenu 3a anTennamu 60po3ppl HeT (4/67) ..o oo ooenn ...
..................................... Coenagrionioidea

— Ha remenu 3a anTeHHamMu uMeetcst 60po3na (3/87) .........
............................................. Lestoidea
2= 1. [lpeny3enKoBbIX KUIOK Be, PeAKo (U He y Hallmx
“=€E% BuyoB) TpuU. AHaIBHOE HOJe (anf) OTCYTCTBYeT: MeXy
AHATBHOM JKUIKON (A) U 3aIHUM KPaeM KPbiJIa TOJBKO OTUH
psn srgeek. KpBIMOBOM 9eTHIPEXYrONBHUK KOPOTKUM, He IIe-
pecedenslit xunxamu. Hacrosiugast nrepocturma Beerja ume-
eTcst, KOPOTKasA, He JIMHHee 1—2 sueek ION HeW, b y
Lestes macrostigma oHa paBsa 3—4 sraevikam (1,2/89)........ 2

— Tlpemy3elKOBBIX XIIOK MHOTO (KaKk MUHEMYM — 6, HO y Ha-
LIMX BUMOB — He MeHee 12). AHanbHOE [OJIe UMEeTCS: MEXIY
aHAJIBHOM XKUJIKOU U 3a(HUM KpaeM KpbUIa XOTs ObI 4acTh side-

€K pacroyioxeHo B fBa u 6ojee psima. KpbUioBo# yeThIpexy-
TONBHUK IJIMHHBIA, PasleIeHHbIA MONePeYHbIMY JKIUIKaMH Ha
HECKOJIBKO sueek. [ITepocTurma nubo umMeercst, Tub6o 3aMeHeHa
CBETJIBIM IISITHOM («IOKHASI HTEPOCTUIMA», Ha KOTOPOM BUIHBI

N

> Calopterygoidea = [} Coenagrionioidea - JEE]

1. Wings petiolate with stalk-like (1,2/89) bases.
Mediodorsal suture on pterothorax always in-
complete (2/87). vt 2

— Wings not petiolate with relatively wide, not stalk-like

bases (3/89). Mediodorsal (first lateral) suture on
pterothorax complete (1/87). .. .... Calopterygoidea

2. No furrow on vertex behind antennae (4/87). ......

............................. Coenagrionioidea

— Vertex with a furrow behind antennae (3/87) .......

...................................... Lestoidea

«£2 1. Wings with only two, rarely (and not in our

species) three antenodals. Anal field absent: all
cells between anal vein (A) and rear wing margin ar-
ranged in a single row. Quadrilateral (g) short and not
crossed by any vein. True pterostigma always present
but short, no longer than 2 (rarely, only in Lestes
macrostigma, 3—4) cells below it (1,2/89)........... 2
Wings with a great number of antenodals (at least 6;
12 or more in our species). Anal field (anf) present: at
least some cells between anal vein and rear wing mar-
gin arranged in two or more rows. Quadrilateral long,
divided by crossveins into several cells. Pterostigma
absent or present, or replaced by a pale spot
(“pseudostigma”) crossed by veins, however, both




KHUIIKH), OO COBCeM OTCYTCTBYET, HO KaK HACTOSIIASA, TaK
M JIOKHAsI ITITEPOCTUTMAa BCerja [UIMHHASA, He KOpode 4YeM
5-8 sT9eeK, pacTIoNOXKEHHBIX IO Heit (3) . . . . . Calopterygoidea
IrepocTrrMa KOpOTKasy, ee [UInHa PaBHA OJIHOM sSIeliKe, PacIio-
JIOKEHHOM IT07 Hell. [IBe BeTBU pafiuanbHOrO cexTopa Rs (IR; u
R,) maumHaloTcs 6ike K y3enky, deM k jyxke. Cexrop IR,
BCEr7ia XOPOLIO BeIpaKeHHBIM, mpsamoii (2). . Coenagrionioidea
IrepocTurma miuHHee, paBHas o6brdHO 2 (y Lestes macrostig-
ma— 3—4) sgefikaM, pacioNoXXeHHbIM MOJL Hell. [[Be BeTBU pa-
auanbHOro cexropa Rs (IR; u Ry) HauuHAIOTCS GIIKE K IyKKe,
gyeM K y3enky. Cexrop IR, nu6o 3ursaroo6pasuerit, 160 pesko
U30rHYTHIM, TH60 II0X0 BhIpaKeHHbIH (1) ... ... ... Lestoidea
e 1. Bce Tpu XBOCTOBBIE XaOpbI TOYTH ONUHAKOBOM HOp-

MBI ¥ pa3MepoB, IINPOKHUE, IIIOCKUE, TUCTOBUIHbIE (6).

— Bce TPHU XBOCTOBbIE >1<a6pb1 —— B BUJI€ OBAJIbHBIX MENIKOB, II€pe-

XOISIIKX Ha KOHIIE B HUTEBUIHbIE OTPOCTKH, TUOO e TONBKO
cpenHsist )kabpa IupoKasi, 60Jee WK MeHee JIUCTOBUHAS, a 60-
KOBBIe — TpeXrpaHHbIe, rOpasio 60Jiee y3Kue u WInHHbIe (4,5).
....................................... Calopterygoidea
Macka xopotkas, B 1,5-2,0 pasa uinHHee CBOeil HIVPYHBI,
B CJIO)KEHHOM COCTOSIHUY CBOUM COWIEHEHNEeM OHa He JOCTH-
raeT jgaXe OCHOBaHMS cpemHel maps! Hor. ITomBroxHbIMN Kpro-
40K GOKOBBIX JIOTACTeM MacKy 6e3 IIeTHHOK; [TepeqHM Kpaii
ee cpefHelt omacTu nocpenune 6e3 BoleMku (8). Tpaxen 2-ro
MOpsiKa B >kabepHPIX IUIACTHHKAX OTXOASAT OT IJIaBHOIO CTBO-

Kawouu / Diagnostic keys ‘

pterostigma and true pseudostigma in our species al-
ways long, no shorter than 5-8 underlying cells. (3)
............................... Calopterygoidea
Pterostigma short, always as long as one cell below
it. Two branches of radial sector Rg (IR; and R,)
deviate closer to nodus than to arculus. Sector IR,
always perfectly distinct and straight (2).
............................. Coenagrionioidea
Pterostigma longer, as long as 2 (or 3—4 in Lestes
macrostigma) cells below it. Two branches of radial
sector Rs (IR;and R,) deviate closer to arculus than to
nodus. Sector IR, zigzag-like or sharply bent or indis-
tinct (1/89). e e vvee e Lestoidea
1. All three caudal gills (a paraproct and two
Y epiprocts) almost equal in shape and size, flat,
leaf-like (6). o oo ettt 2
All three caudal gills saccoid with more or less long
filiform tips; otherwise only epiproct wide and more
or less leaf-like whereas paraprocts subulate,
triquetrous, much narrower and shorter (4,5) . ......
............................... Calopterygoidea
Mask (labium) short, with length/width ratio
approximately 1.5-2.0, its hinge at rest never reaching
even mesocoxae. Movable hook of labial palpus
without setae; distal margin of median lobe without
any incision at middle (8). Secondary tracheae in

ionioidea = JEE] Lestoidea = ] <
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Jia O OCTPBIM YIJIOM; TPaxeH 3-TO MmopsiaKa XOpOoUIO 3ameT-
Hble (10/89), eciu >ke HeT, TO MaKCHMaJlbHas [IMPHHA XaOp
HAaXONMTCA SIBHO BBILIE UX CEPENUHEL. . . . . . Coenagrionioidea
Macka mnuHHas, B 3,0—4,0 pasa mjuHHee CBOeHl LUMPHHEL, B

<«

proct lamellae branch off from the main stem at a
sharp angle; tertiary tracheae clearly visible (10/89), if
not than the procts take maximal width at their distal
PArt. . Coenagrionioidea

Kawouu / Diagnostic keys

CIIO)KEHHOM COCTOSIHHY JOXOAHUT CBOUM CowleHeHueM o oc- — Mask long, with length/width ratio approximately
HOBaHHUA CPeHEN MM 3aHel mapbl HOT WJIU ellue JaJblile. 3.0-4.0, its hinge at rest reaching mesocoxae or
IonBIKHBIN KPIOYOK GOKOBBIX JIOMACTEN MACKM CO LU ETHH- hindcoxae, or even further. Movable hook of labial
KaMu; [IepelHUI Kpail ee CpeflHel JIONacTH OCpenyHe ¢ He- palpus with setae; distal margin of median lobe with a
6omnbioit Beiemkoit (7/89). Tpaxeu 2-ro mopsinxa B skabep- small incision at middle (7/89). Secondary tracheae in
HBIX [UIACTUHKAXOTXOMSAT IOA NPSMBIM YIJIOM; TpPaXxeu 3-To proct lamellae deviate from the main stem at right an-
[IOpsIIKAa Maylo3aMeTHbIe, Pa3IMYUMBI TOJBKO OIM3 Kpas gle; tertiary tracheae unclear and can be visible only
miacTuHKY (9/89). MakcuManbHast IupyHa XKabp IPUXOIHT- near proct margins (9/89). Procts take maximal width
CSHA UK CEPEIIHY .« v v v v v v veveeeseannnneeenn. Lestoidea near theirmiddle. ...................... Lestoidea
Calopterygoidaea
Rus: Kpacotku Eng: Broadwings

il QopMabHBIN AUATHOCTUYECKUI MPU3HAK HaJCeMeNCT- P The technical diagnostic feature of the
- Ba — 60sbII0E YHCITO (He MeHee 6) Ipey3eKOBbIX XKu- superfamily is a great number (at least 6) of

JIOK Ha KPBLIbSIX (B OCTAJBHBIX HaJceMeNCTBaX X He 6oyee 3)
u niuHHas (5 ¥ 60Jee siueeK MMHOMN) ITepOCTUrMa. Y HacC IIpef-
craBurenu Calopterygoidea omosHaroTCs TaxKe o KpymHBIM 06-
UM pa3MmepaM, ropasno 6omablruM, yeM v Lestoidea u Coena-
grionioidea u M0 cCUMMeTPUYHBIM, He CTebenbyaThiM OCHOBAaHH-
SIM KPBLIbEB.

B dayne Bocrounoit EBponsr u KaBkaza HamceMeicTBO Ipen-
CTaBIICHO Bcero aByMs cemericrBamu, Calopterygidae u Euphaei-

—

antenodals in wings (in other zygopterans it never exceeds
3) and a large (5 or more cells long) pterostigma. Among
our dragonflies, the representatives of Calopterygoidea can
be also recognized by a large body size (much larger, than
that in Lestoidea and Coenagrionioidea) and by symmetri-
cal, not petiolate, wingbases.

In the fauna of Eastern Europe and Caucasus, the su-
perfamily is represented only by two families, Caloptery-

Coenagrionioidea = Lestoidea = ‘



> Calopterygoidaea — cemelictea / families

dae, pasnuyna Mexxly HUMH y Hac BIOJIHe HArJLIAHbI: y II€PBBIX
TEJIO C METAJUTMYECKUM OJIECKOM, BTOPBIE 3TOr0 OJ1ecKa JIUIeHbl,
HO YaCTO HMeIOT Ha Tele cu3blii Haider. OfHaKO Ha YpOBHe
MHPOBO} (ayHe pa3nuyus IIO0 BHeIlHeMy OOGIHKy y>Xe He
OYEBUJIHEL, ¥ OIUCATH UX KPATKO HENb3sL.
1. Teno 6e3 Merayinaeckoro 6iiecka, 6JI€IHO WIN TEMHO
OKpallleHHOe, ¥ B3POCIBIX camy06 — ¢ TyCKIIBIM cepo-
rOMyOBIM HATETOM ...\ \v... Euphaeidae (Epallage fatime)
— Teno Meraymyecku-6recTsiee, 3enenoe, OPOH30BOe WIH TO-
ny6oe, HO 6e3 Tyciroro Hasera. . . Calopterygidae (Calopteryx)
= L KpBiIoBO# 4eTHIPeXyTONbHUK HAMHOrO Kopoue 6a-
“ER 3aJbHOTO IONA. Y 000MX IONOB HMMeeTCd HacTosas,
XOPpOLLIO BhIPaXKeHHasI, JUTMHHAS ITepOCTUrMa. Y 3eI0K Haxo-
IUTCS IPUMEPHO ITOCpeiuHe MEXY IPOKCUMAIBHBIM KpaeM
IITEPOCTUIMBL ¥ OCHOBaHYEM Kpbuia. I1poKkcuManbHble 4acTu
IR;u R, cnuthi ¢ Ry EnuncrBeHHRIHM BU, 06UTAIOINUM ¥ HAC,
HMeeT Ha IePeTHUX KPBIIbsX 12—-14 mpemy3enKkoBBIX XXUIOK
(1/92) e Euphaeidae (Epallage fatime)
— KpBLI0BO# 4eThHIPeXyrONBHYUK PaBeH IO IJIMHE MUCKOUAAIb-
HOMy moito. IltepocTurMa OTCYTCTBYeT (camysi) WU 3aMe-
HEHa CBETIOM JIOXKHOMI HOTEPOCTUTMOH, IIepeCeIEHHOM XK~
Kamu (camxu). Y3eI0K CHIBHO CMeleH K OCHOBaHUIO KphLIa.
Ipoxcumanerbie yactu IR; u R; He cnuthl ¢ R;. Bece mamm
MpEACTaBUTENN HMeIOT Ha IepeqHHX KppUlbsix 18 u 6oiee
Npely3eKOBBIX XKUIOK (2,3/92) ...oovviiiiiiiinnnn,

> Calopterygidae => Euphaeidae = ,
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gidae and Euphaeidae, the differences between them be-
ing quite obvious: the former have body with extensive
metallic shine while the latter have no shine but often
have pruinosity. However, in the world fauna the differ-
ences in general appearance are never distinct and cannot
be described in few words.

1. Body without metallic sheen, pale to dark, be-
coming in males bluish pruinose with age.......
................... Euphaeidae (Epallage fatime)

— Body metallic green to bronze or metallic blue, never
with pruinosity.. . ..... Calopterygidae (Calopteryx)
«£2 1. Quadrilateral much shorter than basal field.
<=8P True, quite distinct and long pterostigma (whitish
or dark) present in both sexes. Nodus located approx-
imately half way between proximal margin of
pterostigma and wing base. Proximal portions of IR;
and R, confluent with R; The only species is present
in our territory; it has 12-14 antenodals in forewing
(1/92).. it Euphaeidae (Epallage fatime)

— Quadrilateral as long as discoidal (basal) field.
Pterostigma absent (males) or replaced with a whitish
pseudostigma crossed by veins (females). Nodus lo-
cated much closer to wing base. Proximal portions IR;
and R, not confluent with R;. All our species have

18 or more antenodals in forewing. (2,3/92) ........
........... Calopterygidae (Calopteryx)
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’ Calopterygoidaea — cemeiicrBa / families

e 1. JTnguHKY TONCTHIE, NOBONBHO IIMpOKHe. Bee Hapyx-
Hble abpbl ONMHAKOBBIE, B BU/€ OBATHHBIX MEIIKOB,

TyCTO MOKPBHITBIX IJIHHHBIMU BOJIOCKAMH ¥ 3aKaHYMBAIO-
WUXC HUTeBUMHBIMU oTpocTKamu (4). Wmerorca 60KoBEHIe
OproniHble Xabpsl B Bume S-00pasHO U3OTHYTHIX JOMACTEH,
PAaCIIONOXEHHBIX TT0 06eMM CTOPOHAM BTOPOTO — BOCHMOTO
6prommpIx cerMeHTOB (5). Cpennss nomacts Macku 6e3 cpe-
IOMHHOTO BbIpe3a (7). TlepBbIi WICHUK aHTEHHBI KOpOYe OC-
TATBHBIX MU PABEH UM IO [ITTMHE ..o v vveee e,
........................... Euphaeidae (Epallage fatime)

— JIMYMHKH TOHKHe, CTpOMHBIe. BokOBbie HapyxHbIe >kabphbi
y3KHe, TpeXrpaHHble, IUHHBIE, CPENHSsI KOpoye HUX, HO 60~
Jee 1mIupoKas, Goee uny MeHee MHCTOBHIHAs (6). BOKOBBIX
6pronrHeix >xabp Her. CpeHsA IOMACTH MACKH C poMbudIec-
KuUM Bbipe3oM nocpenuHe (8). IlepBblil YiI€HHK aHTEIIIbI

93

M 1. Larvae thick and rather sturdy. All caudal gills
of the same shape, saccoid, densely and
long-haired, with more or less long filiform
(thread-like) tips (4). External ventral gills, in the
form of S-like lobes, present on either side of the
2"-8™ abdominal segment (5). Median lobe of labium
without incision at middle of its distal margin (7).
First antennal segment no longer than any other one.
................... Euphaeidae (Epallage fatime)
~ Larvae thin and slender. Paraprocts narrow and long,
triquetrous; epiproct shorter but considerably wider,
morte or less leaf-like (6). External ventral gills absent.
Medial lobe of labium with a diamond-shaped inci-
sion at middle of its distal margin (8). First antennal
segment at least as long as the rest of segments com-

CUNBHO YAJTHHEH U TpPEBBIAeT IO JIHHE BCE OCTaJbHbIE bined. ............... Calopterygidae (Calopteryx)
WIEHUKY, BMECTe B3SITHIC . . . . . . Calopterygidae (Calopteryx)
Calopterygidae

Rus: Kpacotku Eng: Demoiselles Syn: Agrionidae

<GP As a whole, this family is characterised by
Y non-petiolate wings which are often brightly col-
oured, and by a long and slender metallic shiny body. The
next important character is the absence of a true
pterostigma in males, while in the females it is replaced by
a pale (almost white) pseudostigma, crossed by veins.

<@ [lpencraBuTeNM 3TOTO CeME¥ICTBA B [[EJIOM XapaKTepHU3y-
p FOTCsl HecTebeNnbyaThIMU, YacTo (HO He Beeraa) ApKO OK-
pallleHHBIMH KPbUIbSIMYM M MeTaJlIuYecku OJecTauiuM, IJIMH-
HBIM ¥ TOHKMM TeJIOM. Ba)XKHBEIM ITPH3HAKOM SBJISETCS OTCYTCT-
BH€ IITEPOCTUIMEL y CaMIIOB, a Y CAMOK OHA 3aMeHeHa CBETION
JIOXKHOM IITepOCTUIMO, IlepecedeHHO KIITKaMU.

’ Euphaeidae =




JIM9UHKY [IMHHEBIE M TOHKHE, KPyIHble (SBHO KpyIIHee, YeM
y Lestidae u Coenagrionidae); oHu XOpOULIO OmpenemnsTcs TakxKe
IO XapaKTepHO# (opMe XBOCTOBBHIX xabp: GOKOBBIE — y3Kue
U IJIMHHBIE, TPEYTONIbHble B CEUEHUH, a CPEMHsI — SIBHO KOpOYe
U 1mpe, Bcerfa 6onee unu MeHee siucroBupHas. CpenHsas Jio-
[IacTh MAacKH MMeeT O4YeHb XapaKTepPHYIO KPYIHY poMbudye-
CKYIO BBIEMKY ITOCpe[MHe ee NUCTaIBHOrO Kpas.

Karouu / Diagnostic keys <

Larvae are thin and slender but large, much larger
than those in Lestidae and Coenagrionidae. They are easy
to recognise by the shape of their caudal gills: the
paraprocts are narrow and long, triquetrous, while the
epiproct is shorter but considerably wider, more or less
leaf-like. The medial lobe of labium has a conspicuous di-
amond-shaped incision in the middle of its distal margin.

Calopteryx Leach, 1815

Rus: Kpacotrku Eng: Demoiselles, Jewelwings Syn: Agrion

Bunpr Calopteryx nerxo oIosHaroTCs B Halleil dayHe IO
A KpYIHBIM pasMepaM, HecTebeabyaThIM, JaCTO OKPaIlieH-
HBIM KPBUIBSIM U MeTaJUIH4YecKu OecTsieMy Tely (y Haubonee
noXokeyi Ha Hux BHewHe Epallage fatime us cemeticTBa
Euphaeidae Meranmmmieckust 61eCK COBEPIIEHHO OTCYTCTBYET).
B noxne Ha m1060M paccTosHEM 6pOCAlOTCS B I1a3a TeMHbIE Me-
TAIMYECKN-CHHIE MIATHA U II0JIOCHL Ha KPBUIBSIX, IIUPOKO U3BI-
eCTHbIe y IIpeICTaBUTeN el JAHHOTO POJia, HO OHU OTCYTCTBYIOT ¥
TUNUYHBIX (TMHOMOPQHBIX) CAMOK, a MHOT/IA [aXKe ¥ ¥ CaMI[OB.
O6a Buma Calopteryx, BcTpedamomiyecss Ha Hallleil TeppPUTO-
puH, Ype3BBIYAHO M3MEHYMBHI U IPeCTaBIIeHb! HO0IBIINM YHC-
JIOM TIOIBHUAOB, KOTOPhI€ MHOTTA PACCMaTPUBAIOTCA KaK HACTOS-
e BUABL, B ocobennoctu y C. splendens. Pasrpanudenne nozu-
BUJIOB IO GONIbuIel JacTé GasupyeTcs Ha pasMepax, opme U
PaCIONIOXXeHUH TeMHBIX IISATeH Ha KPBITbIX ¥ CAMI[OB, CAMKH Xe
9acTo OIpefieNsIoTCA ¢ GonpIuuM TpyZoM. Y Hac Hambonee

In general, the species of Calopteryx are easily to
A recognise in our fauna by their large size, col-
oured wings and extensive metallic sheen; the latter is ab-
sent in Epallage fatime, which belongs to the relative fam-
ily Euphaeidae and looks similar in general appearance.
Conspicuous dark metallic cyan wing spots or bands
clearly visible from any distance are well-known in this
genus; however, they are absent in typical (gynomorph)
females and sometimes even in males.

Both Calopteryx species known from our territory
are extremely variable and split into several subspecies,
which sometimes are treated as true species, particularly
in C. splendens. The separation of these subspecies is
mostly based in both species on size, shape and location
of the dark cyan intransparent wing spot in males,
whereas the females are hard to separate. In our terri-

«
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CIIOKHASL CUTYallusi ¢ MUATHOCTUKOM W CTaTyCOM IOIBHIOB CY-
uiectByer Ha KaBkase, rje pasHoo6pasue nmonyssiuuil Calopteryx
IO CHX IIOp U3Y4eHO O4eHb Cabo.

Onpepenenyie MONBUAOB 10 JIMYMHKAM Ha COBPEMEHHOM
YpPOBHe HUX M3yYEHHOCTH IIPAKTHYECKM HEBO3MOXHO, IIOITOMY
JTMYMHOYHBIN KIIIOY B 3TOH KHUIrE HaeTcsA TOIbKO A BunoB. OH
6asupyercs Ha mpusHakax u3 MoHorpaduu Heidemann & Sei-
denbusch, 2002 [146]. TpagumuOHHO WCIONB3OBABIIKECH B
DYCCKOSI3BIYHOM ~ JHTepaType IIPU3HAK UIMHBI  CpemHeH
xKaOepHOH IUTACTHHKY KOTOpas (cuuTansach IIOYTH paBHOM
60okxoBpIM v C. virgo, HO COCTAaBIAIOLIEH JMIUb OKONIO 2/3 ux
nnusel y C. splendens), oxa3ancs: HeHaeXXHBIM.

oo L 95

tory, the most complicated problems with the subspecies
are in Caucasus, where the population variability in
Calopreryx is not properly studied until now.

The subspecies identification on larva does not seem
possible yet, therefore the larval key given in the book is
to specific level only. It is based on characters cited in a
monograph by Heidemann & Seidenbusch, 2002 [146].
The length of epiproct has traditionally been used in
Russian literature to set these species apart, as it seemed
to be almost equal to the length of paraprocts in C. virgo
but about 2/3 their length in C. splendens. However, the
difference was proved to be unreliable.

Kirroun mis onpenenennsa sunoB u noasunos / Keys to species and subspecies

1. Kpbutbst TOYTH I[EIHMKOM CHHHE, MeTaJINYeCKH

6yectsKe, TUIIb O3 BEPIUMHBL U (MIIH) OCHOBAHUS
HECKOBbKO 60Jee CBeT/EHIe, skenToBaTo-6ypsie. MHorma oc-
HOBaHHUS KDbUIbEB COBEPUIEHHO NIPO3pavHble, BIUIOTH IO
ITPOKCHUMAIBHOrO Kpas 4eThIpeXyrojibHUKa, HO B 3TOM CIIy-
yae BepUIMHBI KPBLIbEB BCerOa IMETMKOM MEeTaJITUYeCKu-
TeMHBIe. BeHTpanpHble moBepxHoctH 9-10-rO CermMeHTOB
OpIoIKa ¥ HIDKHUX aHAJIhHBIX MPHIATKOB KUPIHYHO-Kpac-
Hble, YIX K€ BeHTpaJbHas MOBEPXHOCTh y 9-TO cermMeHTa
yepHas (MHOr#a ¢ HeOOMBIUMM TEMHO-KPacHBIM ISITHOM),
ay 10-ro cerMeHTa ¥ HWXHHUX aHAIBHBIX PUAATKOB 6elro-
Batasa. C.virgocomplex .............coooiiiiiiil 2

> c vigo - [ 3 B

1. Wings almost totally metallic-cyan, somewhat

less coloured only in their basalmost and/or
distalmost parts, which are suffused with yel-
low-brown. Sometimes wing bases hyaline up to
proximal margin of the quadrilateral but in this case
wing tops are perfectly covered with the dark cyan
spot. Underside of the 9" and 10™ abdominal seg-
ments and underside of inferior anal a]%pendages
brick red, or otherwise, underside of the 9" segment
black, whereas underside of the 10" segment and un-
derside of inferior anal appendages whitish. C. virgo
complex........... ... 2




—

Kpbuibst mONHOCTHIO IIPO3padHble ¥ 6eCIIBETHBIE HIIH XKe C Me-
TaJUTMYecKy 6ecTsuell CUHel OJI0COH IIOCPeNuHe, a Y OCHO-
BaHUs ¥ BEePIUUHBI COBCEM IIpO3patdHble, MIM JKe, HaKOHEI,
TEeMHO-CHHEE IIATHO 3aHuMaeT 1/2-2/3 uX OUCTaabHOM YacTH,

HO TOTI/[a OHO ¥ HaYMHAeTCsS HaMHOTO IUCTalbHee YeThIPeXy-
rOJIbHUKA. BeHTpajibHBle MOBEPXHOCTH 9-10-rO CerMeHTOB
OpIOLIKa ¥ HIDKHUX aHaJBHBIX IPUIATKOB XKeNThle, UHOT/A CO
cnabrM KpacHoBaTHIM oTONeckoM. C. splendens complex ... 5
Kpbuibs1 He IMeIOT ITOJHOCTBIO GeCiBeTHBIX Y9aCTKOB, OflHa-
KO MX KOHYMKY ¥ OCHOBaHUS He CHHHUE, a TOTyIPO3PavHEIE,
JKENTOBATO-OYPBIC. .. oo vvv i C. virgo virgo
Kpbutbst HOMHOCTBIO CHHME, HEITPO3padHble MY )K€ MHOTrAA
UX OCHOBaHWS MOJIyIIPO3payHble MY aKe COBCeM OeciBeT-
Hble, HO TOTNA UX KOHYUKY 1IeIUKOM CHHUe, He IIPO3pauHbIe
U He )XeNITOBaTO-0y pble
OCHOBaHMS KPbUIbEB MOJHOCTHIO MPO3padHble U OecrBeT-
12 (<3O U C. virgo meridionalis*
OCHOBaHUS KPbUIbEB He ObIBAaIOT TOJHOCTHIO IPO3PaYHBIMU
u GeCIBEeTHHIMIL, HO CHHHEE WY JXeITOBaTO-0yphIe
BeHTpanbHble TTOBEPXHOCTH 9—10-T0 cerMeHTOB OpromuKa U
HIDKHUX AaHAIBHBIX IPUIATKOB KUPIUIHO-KPacHEIe. . . . .. ..
....................................... C. virgo festivia
BenTpanbHas OBEPXHOCTb ¥ 9-TO cerMeHTa depHasa (MHOTAA
C HeOONBbIINM TEMHO-KPACHBIM IATHOM), a ¥ 10-T0 cerMeHTa
Y HWDKHMX aHAIbHBIX IPAAATKOB 0e0BaTadg. . ... oouvennn..
..................................... C. virgo feminalis*

—

«

Wings entirely hyaline or with a metallic-cyan dark
transversal band but perfectly hyaline at both their
bases and tips, or the dark spot occupies their distal
one-half — two-thirds, but in the last case it begins
many cells distally of the quadrilateral. Underside of
the 9" and 10™ abdominal segments and underside of
inferior anal appendages yellow, sometimes with a
reddish gloss. C. splendens complex ............. 5
Wings nowhere perfectly colourless, yet their tips and
bases not covered with the dark spot but only
suffused with semitransparent yellow-brown. ......
.................................. C. virgo virgo
Wings entirely covered with the dark spot; otherwise
only their bases semitransparent or colourless, but in
this case the wing tips perfectly dark (neither hyaline
nor just suffused with yellow-brown)
Wing bases hyaline, perfectly colourless
.......................... C. virgo meridionalis*
Wing bases not perfectly colourless but cyan, or at
least, hyaline suffused with semitransparent yel-
low-brown.........oooiiiiiiiiii 4
Underside of the 9 and 1™ abdominal segments and
underside of lower appendages brick-red
................................ C. virgo festivia
Underside of the 9 abdominal segment black (some-
times with small dark-reddish spots), whereas under-

A 24 c virgo - A1 «

Karouu / Diagnostic keys
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5(1). Kps1nbsi HOIHOCTHIO Tpo3payHble U OeciBeTHBIE . . . . . . . . 6 side of the 10™ abdominal segment and underside of
— KpbUIbs XOTA 6B ¢ HEGONBIIAM CUHUM MATHOM. . . . ... .... 7 inferior anal appendages whitish. . C. virgo feminalis*
6. Hmxuue aHanbpHble TIpuAaTKH 3akaHumBaiorcs enunctBer- 5(1). Wings hyaline, perfectly colourless ............. 6
HBIM 3y6110M. BenTpanbHele moBepxHocT 8-9-r0 cerMenToB = Wings with at least a small bluespot.............. 7
OpIOIIKA OXPUCTO-XKeNThle C 4YepHbIMHU OTMeTMHaMu. 6. Lower anal appendages end with a single tooth. The
KpBUIbst TOBOJIBHO IIUPOKHE, Y [EePENIHUX OTHOILLIECHUE JUIH- underside of the 8" and 9" abdominal segments
HBI K uupuHe — 3,2-3,3 . .......... C. splendens waterstoni ocherous with black markings. Wings rather broad,
- Hupoxeue aHANbHbIE IPUIATKY 3aKAHIUBAIOTCS IBYMs 3yOma- the forewing being 3,2-3,3 times as long asbroad . ..
M¥. BeHTpanbHbIe TOBEPXHOCTU 8—9-TO CErMEHTOB OPIOIIKA ~ +tvvvnnrnnreeereunnnnenns C. splendens waterstoni
TAaKXXe OXPHUCTO->KeNThbie, HO 6e3 yepHbIx oTMeTHH. Kpbutbst — Lower anal appendages end with two teeth. The un-
6osee y3Kue, y IepeiHUX OTHOIIEHHe IJIMHBI K LIMpUHe — derside of the 8™ and 9™ abdominal segments also
34737 C. splendens hyalina* ocherous but without black markings. Wings nar-
7(5). TemHO-CHHee IATHO Ha [TepeTHUX KPBUILIX OOILUPHOE, €r0 rowet, the forewing being 3,4-3,7 times as long as
HavyaJx0 HaXOMUTCI Ha paccTosHuu 10 sreek mpoKcuUManbHee broad............... ... C. splendens hyalina*
y3eNKa Uiy faxe emie OMDke K OCHOBAHUIO Kpbina; Bepxymi-  7(5). Dark spot in forewing extensive, beginning more
Ka KpbLJIa BCET/a ITOKPBITA 9TUM CHHUM IISTHOM .+ v v vvvvnns. than 10 cells proximally of nodus and always
................................ C. splendens intermedia covering the wing tip. . . . ... C. splendens intermedia
— TemHO-CcHHee IATHO Ha ITepeTHUX KPBUIbSX SIBHO MeNbue, er0 = Dark spot small or considerably restricted, beginning dis-
Havyajo HaXOOUTCA Ha PacCTOSIHUX MeHee 10 sdeeK mpoOKCH- taily of nodus or, at most, less than 10 cells proximally of
MaJlbHee y3eJIKa; BepXyIIKa Kpblia HepeIKo Mpo3payHasi . . . 8 nodus, and often leaves the wing tip perfectly hyaline.. . 8
8. Horu uepnble unu dyepHOBaThle, HO B y000M ciaydae mx 8. Legs black (or blackish) but with light yellowish
BHYTPEHHA CTOPOHA ¥MeeT CBETIIYIO XKEITOBATYIO OKPACKy. coloration on their inner surfaces.................
................................... C. splendens syriaca viiiiiiiiiiiinienievne..... Cosplendens syriaca
— Horu meMKOM YepHBIE ...\ vvviietiiiiieenennnnn. 9 = Legstotallyblack.................. ... ..ol 9
9. BepxyuwIKu KphUIb€B IpO3padHble HA IpPOTsDKeHun OGosnee 9. Wing tips always hyaline for more than 5mm . ... 10
MM ittt e e i e 10

) C. splendens = C. virgo =



— BepXylIKy KpbIIbeB IMOKPBITHI CUHUM IIITHOM HJIH e [IPO03-
pavHble, HO Ha IIPOTSDKEHUM MEHEE S MM . v v v v vt 12
10. TemHO-cuHMI YIaCTOK HA IIEPETHUX KPBLIbAX UMEET BU]I He-
6OJBIIOrO ISATHA, HE JOCTUTAOUIEr0 3afHEro Kpas Kphblla
WY JIAIUD Yy Th €10 KACAIOUIETOCH + o\ v v v v v evnveanan 11

— TeMHO-CHHUI y4aCTOK Ha IIePEIHUX KPbUIbIX UMEET BUJ M0~
JIOCHI, BCerfla JOCTUTAIOLIEH Ha 3HAYUTEIbHOM IPOTSIKEHUU
3a{HETO KPAs KPBITA. « oo oo ovvven .. C. splendens splendens
11. Bocrounoe 3akaskasbe. HameXHBIX MOpQPOIOrHYecKUX OT-
JIUYUI OT ABYX CIIEAYIOUIHX ITOABUOB [10Ka He BBISBJIEHO. . .
............................... C. splendens tschaldirica

— 3amagHoe 3akaBkasbe. HageXxHbix MOpHOIOrUUecKHX OTIU-
YHH OT IPENBIAYIIIEr0 U CIENYIOLIEro TOIBUIOB II0Ka He BhI-

F23:% (53 (S C. splendens mingrelica
3 Kpriv. Hagexxspx MOphonoruaecKix OTIMIHE OT IBYX IIpeNbl-
IyLIMX OABUOB MOKA He BBISBIIEHO . . . . . C. splendens taurica

12(9). TeMHO-CHHee IATHO HA MEPENHUX KPBUIbSIX HauUHAETCS
Ha paccrostamu (6) 10-22 srueex qucTambHee y3eNKa; BepXyll-

Ka KpbLJIa BCerna MOKPHITA 9TUM CUHUM IISITHOM ... ...vu. ..
................................. C. splendens orientalis

— TeMHO-CHHee IIATHO Ha IepeNHMX KPBUIbSIX HaUMHAETCS Ha
paccTostauu oT 10 sTIeexk mpoKcUMaIpHee y3elka 1o 10 ayeex
IJUCTATbHee y3eJKa, peIKo O 16 g9eeK NUCTAIbHee Y3esKa,

B [TIOCJIEAHEM CITydae BepXyIlIKa Kpbljla IPO3pavyHast ... ... 13
13. EBponeiickuil HOABUA, pacIpocTpaHeHHblH o1 banTuiickoro
MOps 1o ceBepHBIX oxoHeuHOoCcTel Kacrmiickoro u YepHoro

<«

— Wing tip entirely covered by the dark spot or hyaline

Kaiouu / Diagnostic keys

forlessthan5mm. ..., 12
10. Dark cyan area in forewings is rather spot-like, never
or just barely reaching the wind rear margin. ... .. 11

— Dark cyan area in forewings band-like, always reach-
ing the wing hind margin and well extending along it.
.......................... C. splendens splendens

11. Ranged to Eastern Transcaucasia. No reliable morpho-
logical differences from the two next subspecies . . ..
........................ C. splendens tschaldirica

~ Ranged to Western Transcaucasia. No reliable mor-

phological differences from both the previous and
next subspecies . ........... C. splendens mingrelica

3 Ranged to Crimea. No reliable morphological differ-
ences from the two previous subspecies............
............................ C. splendens taurica

12(9). Dark spot in forewings begins (6) 10-22 cells

distally of nodus. The wing tip always covered by the
darkspot.................. C. splendens orientalis

- Dark spot in forewings begins between 10 cells proxi-

mally of nodus to 10 cells distally of nodus, rarely to

16 cells distally of nodus; in the last case the tip of the
winghyaline. . ............. ... oL 13

13. A European subspecies ranged from the Baltic Sea in

the north to the northern coasts of the Caspian and

C. splendens = «



} Calopteryx — Bugnl u nogsuget / speaes and. sub

Mopeit. TeMHO-CHHee IISATHO Ha [TePeJHUX KPbITbIX HAYHMHA-
eTcsl MPOKCUMaJIbHEE Y3€eJIKa; BePXYUIKa Kpbijla 00b14HO MTOK-
PBITa 9TUM CHHHUM IISITHOM.. . . ..o nun C. splendens ancilla

- KaBxa3ckue 1 3aKaBKA3CKUE TOABUMIBL o oo vvvvvnernsenns 14
14. TemHo-cHHee IIATHO Ha IePeNHUX KPbUIbSAX HAYMHAETCS IIPO-
KCHMAJIBHEE Y3EIIKA. « v v vv e e ievetinerneetnnnnnnsnn 15

— TeMmHO-CHHee IIATHO Ha MEpPeIHUX KDPbUIbAX HaYMHAeTCs Ha
paccrosuuu (0) 1-10 (16) sraeex gucTaapHee y3eakKa.. . . . . . 16
15. Bocrounoe 3akaBkasbe (Apmenns). . . C. splendens cartvelica
— [IpeaxaBKa3be. .. ...o.vvennnn... .. C. splendens ciscaucasica
16(14). TemMHO-cUHee NSATHO Ha IepeTHUX KPBIIbSIX HaUMHAETCs
Ha paccrosuuu (0) 4-10 (16) sueex gucranbHee y3enka. Bep-
KYILUKY KPBIIbeB IPO3padHble Ha MpoTsDKeHuH (1,5)2—4 MMm..
............................... C. splendens erevanensis

— TemHO-CHHee IISITHO Ha IePeTHUX KphUIbIX HAYMHAETCS Ha pacc-
TosHuM (-2 s9eek MuCTalbHee y3e€lKa. BepXyIIKM KpbUIbEB
npospaynsle Ha nporsoxeanu 0~1,5 MM. . . C. splendens amasina
222 1. Kpputbss o6bIMHO OIHOUBETHBIE, NOIYNpPO3PAYHBILE,
=P pIMYATHIE, C CEPOBATO-GYPEIM, He OIECTAUINM XKUIKO-
BaHueM. IHorma Kpeuibs TeMHO-Oypble, HeIPO3payHEIE,
CXONHbIe II0 paclOJIOKEHUI0 3aTeMHEHHBIX YYacCTKOB C
KPBUIBSIME CAMU06. .. ..o C.virgo

— Kpbuibs 6eciiBeTHble, HO ¢ MeTAJUIMYIECKU OJIECTSIIHEM 3efie-
HBIM >KWIKOBaHMeM. VIHOTTa y camox KpBLIbS MOTYT MMeETh
TaKye e TeMHble Helpo3payHble MATHA WM ITOIOCHI, KaK

’ C. splendens =
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Black Seas in the south. Dark spot in forewings begins

proximally of nodus. The wing tip mostly covered by

thedark spot.................. C. splendens ancilla
— Caucasian and Transcaucasian subspecies......... 14
14. Dark spot in forewings begins proximally of nodus.

— Dark spot in forewings begins (0) 1-10 (16) cells dis-
tallyof nodus. .........o oo 16
15. Ranged to Eastern Transcaucasia (Armenia). .......
.......................... C. splendens cartvelica

~ Ranged to Ciscaucasia.. . ... C. splendens ciscaucasica

16(14). Dark spot in forewings begins (0) 4-10 (16) cells
distally of nodus. Wing tip hyaline for (1,5)2—4 mm.
........................ C. splendens erevanensis

~ Dark spot in forewings begins 0-2 cells distally of
nodus. Wing tip hyaline for 0-1.5mm. ............
........................... C. splendens amasina

1. Wings normally unicolorous, semitransparent,

“=8» smoky, with grayish or brownish but not shiny

venation. Sometimes wings more or less dark

brownish and emulate the same patterns of coloration

asinmales. ... i i i C. virgo

~ Wings hyaline, colourless, transparent, but with me-

tallic green shiny venation. Sometimes fermales may

take the same wing coloration as in males but the
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y camyo6, HO 3TH TeMHble y4acTKH cKopee Oyphle,
YEM CHHHEC. «vvveevnnnnnneeeannns C. splendens

1. BeicTyI MexIy I7iasaMu XOPOIIO BHIPaKeH-

HBLH 1 uMeeT GOpMy KoHyca ¢ Gosee uiu Me- !

Hee 3a0CTPEHHOI BepXyikoit (1)......... C. virgo

— BricTyn Mexy riazamu c1abo BbIpaXkeHHbIN U HMe-
eT QopMy IOTYKPYIIOTO O6YTOpKa C COBEPIICHHO
TYIIOM BEPXYIIKOM (2).. v ovvvvvvnnnn. C. splendens

dark spots are of ten rather brownish than cyan.
............................... C. splendens
Mo 1. Projection between eyes well distinct
and shaped as a conical protuberance
with a more or less sharp tip (1). .... C. virgo
— Projection between eyes weakly expressed and
shaped as a hemispherical hump with a
rounded obtuse top (2)......... C. splendens

2
Calopteryx splendens (Harris, 1776)

Rus: Kpacotka 6necramas. Eng: Banded Demoiselle.

Syn: Agrion splendens.

Ilepwon néra / Flight period: EC: (EV) EVI - VII - VIII - MIX.

O61uee pacupocrpanenue / General distribution: E, U, C, WSb, CSb, ESb (30N — PC); NAfr.
Pasmepsi/Size: O6m/Tot: 45-48; Bp/Abd: 33—41; 3Kp/Hw: 27-36.

7" I'e HpOTO‘IHbIe BOAOEMBI ITIOYTU BCEX THUIIOB, 34 MCKIIOYE- > & Running waterbodies of almost any klnd eXCep’[

HHEM OYE€Hb XOJIONHBIX BHICOKOIOPHBIX PyIbeB M TEHUC- #L for too cold or high-mountain streams and deep

TBIX y4aCTKOB C ITTyOOKOit BOMOMA. waters in shaded places.
z CaMI1pl ¢ XapaKTepHO IIepeBA3bIO HJIM JKe C YMEHBIIIEH- Typical males with a band-like dark area on wings or
/ HBIMU IIATHAMH Ha KPBUIBIX JIETKO OTJIMYHMMBI OT TH- with smaller wingspots can be easily separated from

nm9HbIX camroB C. virgo jaxke B IOJIe; OJNHAKO caMIBl ¢ 6osee  the typical males of C. virgo in the field, but males with
PpasBMTOM TeMHON OKPacKOH Ha KPBUIbAX TpeGyIOT OYeHb akKy- more extensive dark coloration on wings need an accurate
PaTHOTO oIpefie/ieH sl C UCIONb30BaHUEM KIIIOUEH U UILTIOCTPA-  examination with the diagnostic key and illustrations. Fe-
uui. [l CaMOK HajeXHBIX IIOJEBBIX MPU3HAKOB HeT, MHOINA males have no reliable field characters and sometimes are
OHH C TPy oM 0T ML OT C. Virgo laxe B pyKax. hardly separable from those of C. virgo even in hand.

C. splendens => «




> Calopteryx

B mpenenax 3Toro Buja OIMCcaHO MHOXECTBO IIOABU/IOB, B 0CO-
6ennocty Ha Kasxase u B CpenuseMHOMOpbe. XOTA HX BbIesIe-
HHe 0G0CHOBAHO PANOM MOP(MOTOrHYECKHX M TeorpaduyecKux
TIPUIHH, TeM He MeHee, Pas3iuIusg MEeXIy HONBHIAMU He3HAYH-
TEJIBLHBI ¥ HECTOUKH, [I03TOMY JTI0ObIe COMHUTENILHBIE SK3EMILILA-
PBl HeOOXOOMMO TINATENLHO HACHTH(DHUIHPOBATH C IIOMOILIBIO
KIIFOYeH ¥, KpOMe TOTO, HACTOATENILHO PEKOMEH/IYeTCsA CPaBHEHME
UX C TAKCOHOMUIECKHMM OIIMCAHUAMM U XOPOIIIO OIIpeeIeHHEI-
MM KOJUIEKIIMOHHBIMHA 00pasmaMu.

Numerous subspecies have been described within the
species, particularly from Caucasus and Mediterranean,
for both morphological and geographical reasons. How-
ever, the differences between the subspecies are rather
weakly expressed and not constant, therefore any doubt-
ful specimens must be identified with the key and, in ad-
dition, a careful comparison with taxonomical descrip-
tions and properly identified collection specimens are
strongly recommended.

Calopteryx virgo (Linnaeus, 1758)

Rus: Kpacotka pesymika. Eng: Beautiful Demoiselle.

Syn: Agrion virgo.

Iepuon néra / Flight period: EC: (EV) MVI - VIII - (MVIII) IX.
O61uee pacripocrpanerne / General distribution: TEuAs (40N — PC); NAfr.
Pasmeps1/Size: O61/Tot: 45-49; Bp/Abd: 31-42; 3Kp/Hw: 24-36.

> & Pydsu u He6O/bIINe PEYKH, OCOOCHHO C JIeCUCTLIME Oe-
MH-L peramu. B nienom sisisiercs 6oree nCHXpoUIBHBIM BH-
JtoM, 1o cpasuennio ¢ C. splendens, u 9acTo BcTpedaercs Kak B 60-
JTee XOJIOIHBIX BOJIOEMAX, TaK M NAJIbIIe K CEBEPY U BBILIIE B rOpax.

CaMipl ¢ meuKoM (MM HOYTH IEJIMKOM) TEMHBIMH
A KPBUILSAMH JI€TKO OTIMYMME! B HOJIE OT THIIMYHBIX CaM-
11oB C. splendens; opHako BcTpevaromuecs nHOraa GopMel caM-
110B C TPO3paYHbIMI OCHOBAHUSIMM KPbIIIbeB MOTYT OBITH OYeHb
cxomubiMu ¢ C. splendens intermedia, n ux ciegyer TInaTeIbHO

»  c vigo - 03 B

>« Brooks and smaller rivers, especially in forested
A\W#L areas. In general, it is more psychrophilc than C.

splendens so often found in cooler waters, as well as at
higher altitudes or further to the north.

g Typical males with (almost) entirely dark wings
A can be easily separated from the typical males of
C. splendens in the field; the male morphs with clear
wingbases may be very similar to C. splendens intermedia
and should be carefully determined using the key and il-
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OmpeneNsTh Mo KI0YaM U pucyHKaM. i caMOK HafleXKHbIX I10-
7eBbIX IIPU3HAKOB HET, MHOIAA OHH C TPYHOM OTIHYHMEI OT
C. splendens naxe B pykax.

IMopmsunst C. virgo, IyCcTh M He CTOJIb MHOTOYHCIEHHbIE, KaK
y C. splendens, Taroke MOIyT CO30aTh HEMAIO LIpOOIEM C HOECHTH-
buxanueit n3-3a cBoeit cinaboit 000COOICHHOCTH; HX OIpeeNICHHE
BO BCEX COMHHTEIbHBIX CIyYasx MO/DKHO BKIIOYAaTh M paboTy
C KIIOYaMH, ¥ CIMYeHne IIPH3HAKOB C TAKCOHOMUYECKAMH OITHCa-
HMSMU U XOPOLIO OIPENeCHHBIMH KOJLIEKIIMOHHBIMU 00pasiia-
mu. Kax u B cnygae ¢ C. splendens, npofiiema ¢ pasrpaHudeHyeM
oABUIOB 0cobeHHO cIo)kHa Ha KaBkase, B IIepByIO 0depenb B €ro
J0ro-3anafHo YacTyu, rparndarei co Cpequ3eMHOMOPbEM.

<«

lustrations. Females have no reliable field characters and
sometimes are hardly separable from those of
C. splendens, even in hand.

The subspecies of C. virgo, however not as numerous
as in C. splendens, are also not clearly separated from each
other, so might pose many identification problems, which
are better to solve using not only the diagnostic key but
both taxonomical descriptions and properly identified
collections as well. As it goes with C. splendens, the prob-
lem with subspecies is especially difficult in Caucasus,
most of all at its south-western corner verging to the
Mediterranean.

Onucaunust BugoB / Species descriptions

Euphaeidae
Rus: Aozknokpacotku Eng: Gossamerwings Syn: Epallagidae

[pencraButenn ceMelicTBa HMEIOT HecTeOenpyaThie
I Kpbliba (YacTo, HO He B Hallleli (ayHe, APKO OKpallieH-
HBIE) M JIOBOJILHO TOJICTOE M KOPOTKOE (CPaBHUTENLHO CO MHO-
THMH JPYTHMH PaBHOKDBLIBIMH CTpeKo3aMu) Teo. [ltepocrur-
Ma y 060uX IOIOB HACTOAIIAA M XOPOLIO Pa3BUTaA.

The representatwes of this family have
/h non-petiolate wings which are often, but not in
our fauna, brightly coloured and rather thick and short
body, as compared to many other zygopterans. A large
true pterostigma is always present in both sexes.

Epallage Charpentier, 1840
Rus: Aozknokpacotku Eng: Odalisques

MoHoTunHbI poj. JMarHOCTHYeCKHe IIPH3HAKA TaHbI
HIDKE B OIIMCAaHHUH BHIA.

-~

A monotypic genus. The diagnostic characters are
given in the species description below.

<«
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Epallage fatime (Charpentier, 1840)

Rus: JloxxnoxpacoTka Patuma. Eng: Odalisque.

Iepuopn néra / Flight period: C: (BV) VI - VII (VIII).

O61ree pactipoctpatenne / General distribution: C, EMDT, ME, CA.
Pasmepnr/Size: O6m/Tot: 40-50; Bp/Abd: 28—37; 3Kp/Hw: 30-34.

> "4 OTKpBITBIE TOPHBIE PYIbH U HeGOMbIITHE PEIKH C THCTO
. BOJI0i1 1 KAMEHHCTHIM WJIN TIEYHBIM JHOM.

<GP DTOT BHJ MMeeT BHELIHMIA 00K U pasmepsl Calopteryx,
A OIHAKO IIOJIHOCTBIO JIHILEH BCSIKOTO METIIIHYECKOro
(J1ecKa, 9TO HeJIaeT ero paclio3HaBaHme, KaK B I10JI€, TAK U B PyKax,
npakTHYecku 6e3011uO0IHBIM. B3pOCiEle caMIbl HMEIOT Ha Telie
XapaKTepHBI CH3BIIi HaJIeT, TEMHEOIMIA ¢ BO3PAcTOM (He IyTaTh
¢ supamu Orthetrum). BepxyIuku Kpbiibes y 060ux HOJOB, a Tak-
)K€ OCHOBAaHHS KPBUIbEB Y CAMOK YacTO 3aTeMHeHHbIe, OypoBaTble
(HO He MeTaMYeCKU-CHHUE), B TO BpeMs Kak y Calopteryx tem-
HbIe IIATHA Ha KPbUIbAX, HE3aBUCHUMO OT UX pasMepOB, HUKOTTA He
OBIBAIOT COCPENOTOUEHHBIMY TOJILKO HA CAMBIX KOHUMKAX KPBUTh-
€B WIn pas3OuUTEL Ha [iBa OTAENBHEIX (hparMeHTa.

Jlwauuku E. fatime yHuKaNbHbI IO OONUKY M CTPOEHHUIO Cpe-
JI¥ HaIllNX pPaBHOKPBUIBIX CTPEKO3: OHM TOJICThIE U KOPEHACTBIE,
C MEIIKOBUAHBIMH Hapy>KHBIMH >KabpaMu, MMEIOWIHMH HUTe-
BHJIHO BBITSAHYTBIE BEPXYILIKH, ¥, KPOME TOTO, C ABYMsI PAfaMU
Gosee MeNKUX abp Ha HIDKHEN [OBEPXHOCTH OPIOILIKA.

Cornacao Coypucy [292], Hamum [OMyNANUM MPUHAIJIEKAT
k mopsuny E. f. amasina Selys, 1879.

> E. fatime =

M’Z Open mountain streams and smaller rivers with
. clean water and stony or rocky bottom.

Having the general appearance and size of a
A Calopteryx, E. fatime completely lacks any metal-
lic sheen. This features combination makes recognition
unmistakable, both in the field and in hand. Old males
show characteristic body pruinosity (which makes them
similar to some Orthetrum species). Wingtips in both
sexes, and also their basal parts in the females are often
darkened, brownish (but not metallic cyan), whereas
dark wingspots in Calopteryx may be large or small but
never restricted to the very tips of wings or split into two
separate patches.

The larvae of E. fatime possess a unique appearance
among our zygopterans: their body is thick and sturdy,
supplied with three saccoid caudal gills having thread-like
tips, and with two rows of smaller additional gills on the
ventral surface of abdomen.

According to Spuris [292], our populations belong to
the subspecies E. f. amasina Selys, 1879.
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Calopteryx splendens (Harris, 1782)

1T

1
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> Tabauub! pucynkoB / Tables of pictures

Calopteryx splendens: noaumopguizm okpacku kpbiabes/
polymorphism in wing coloration
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Calopteryx virgo (Linnaeus, 1758)
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> Ta6auup pucynkos / Tables of pictures

Calopteryx virgo: moaumopgu3m okpacku kpbirbes/
polymorphism in wing coloration
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Epallage fatime (Charpentier, 1840)
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Epallage fatime: so3pacthoii noaumopguzm okpacku kpeiabes/
age-dependent polymorphism in wing coloration
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Lestoidea
Rus: Aotku Eng: Openwings Syn: Lestinoidea

@ HpeﬂCTaBI/ITCHI/I HaﬂCCMCﬂCTBa pa3H006paSHI)I IIO BHEIII- W The members of ’[he Superfamily may have very
N HeMy OOGJMKy, IIOSTOMY JIyYIUHi NPU3HAK, OTIMIAI0- MM different general appearance, and the best way to
Wil ux OT ellie Gosee pasHOOGPA3HBIX BHELIHE BUJOB HAjice-  separate this large group from even larger and more di-
MENUCTBa Coenagrionioide — 3TO CTpOCHI/IC HTepOCTI/IrMI)I. y verse Superfamily Coenagrionioidea is to examine the
LeStOidea OHa OTHOCHUTEJIILHO JJIMHHAJI, paBHaH IIO JJINHE HE ME- pterostigma whlch is as long as 2 or 3—4 CCHS below lt in
Hee YeM JIBYM siuelikam 1oj Hei, a' y Coenagrionioidea — KopoT-  Lestoidea but only as long as one cell below it in

Kas, paBHas BCEro OJHOU AYeHKe. Coenagrionioidea.
B Haieit dayHne TOIBKO OHO CeMEHCTBO. The only family is present in our fauna.
Lestidae
Rus: Aotku Eng: Reedlings

CeMeNCTBO IIPEACTABICHO Y HAC NBYMs IIOfICEMEKCTBA- <GP The family is represented in our territory by two
A MH, XOPOIIO OTIMYAIOIUMUCI II0 MaHepe Jep>KaTh M\ subfamilies, whose species are separated by both
KPBUIbS B [TIOKO€ | II0 0O1ieit okpacke Tena. Ko st ompuene-  the manner to hold their wings at rest and body coloration.
HUSI AITOJICEMENCTB 110 IPH3HaKaM JIMYHHOK faeTcs 1o [146]. The larval key to sumfamilies is given after [146].

Koitrou pis onpenestenns nogcemenicts / Key to subfamilies

K 1. 3amuuit Kpaii IepeHeCIHHKY TpexyonactHbli (1). Ipyas 1. Hind margin of pronotum trilobate (1). Thorax
/I u OpIOLIKO CBepxy OypoBaTsle WIM Cepble, 6€3 MeTaU- and abdomen largely brownish or grey (buff) from
4ecKoro 6jiecka Wi roiayboro Hajera, HoO C XOPOLLIO above, lacking metallic sheen and pruinosity, but with

an extensive and clearly-defined dark-bronze, or more
less glossy pattern. Wings at rest always closed above
abdomen ............ Sympecmatinae (Sympecma)

Pa3BUTHIM TCMHO“6POH30BI)IM, CJIETKa 6J'I€CTSII_HI/IM
PUCYHKOM. KpI)IJ'II)SI B IIOKO€ IUIOTHO CJIO>KE€HBI Hal

TYJOBUILEM . . ... ... Sympecmatinae (Sympecma) 1

Sympecmatinae = <



> Lestoidea — nogcemeiictBa / subfamilies

~— 3apHHY Kpail IepeJHECTIMHKN He TPeXJIOMacTHbI# (1,2). 1
I'pynb 1 OproiKo CBEpXY SCHO MeTAUIMYeCKH OecTs-
IIMe, 3eJIEHOBAaThle WK JIHJIOBBIE, YaCTO C rOJIyOBIM Ha-
JIeTOM, HO HHKOITia He MMEIOT XOPOIIO Pa3BUTOrO H
SICHO O4EePYEHHOT0 TEMHOT0 PUCYHKA. KpbLIbsl B IIOKOE
PacrpoCTepThl I MOTYOTKPBITHI . . . .. . ... Lestinae

w0 1. llTepocTUIrMa Ha IEPENHUX KPBUILSX DACIOIOKEHA

=S€P mnpUMepPHO BJIBOE AAIbLIE OT BEPLIMHBI KpbUId, YeM Ha
3apHux (clemyer CpaBHUBATh Ha KPBUIbSIX, CIOXKCHHBIX BMeC-
Te). UeThIpeXyroabHUKN Ha NepefHUX KPbUIbSX SBHO OoJee
y3KHe, 4eM Ha 3ajiHuX (3,4). . . . Sympecmatinae (Sympecma)
~ IlrepocTurma Ha ImepeHNUX M 3aTHUX KPBUIBAX PacIIoNOXeHa
Ha OIMHAKOBOM PacCTOSHMHM OT BePIIMHBI Kpbla. JeThIpexy-
TOJIBHUKHN Ha IMEPEJHHUX M 3afHUX KPBUIbSX IIOYTH OJHOM
DOPMBI M BETHIHHEL (5,6) . .« oo v vveenenenn ....Lestinae
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— Hind margin of pronotum rounded, not trilo-
bate (1,2). Thorax and abdomen dorsally with
intensive metallic sheen, green or lilac blue, of-
ten with blue pruinosity but never with an ex-
tensive and clearly-defined dark pattern. Wings
at rest held open or half-spread .. ... Lestinae

. &2 1. Pterostigma in forewing situated approxi-

mately twice as far from the wing top as in
hindwing (compared in wings closed together). Quad-
rilateral (g) in forewing distinctly narrower than that

in hindwing (3,4)..... Sympecmatinae (Sympecma)
— Pterostigma in fore and hind wing situated at equal
distance from the wing top. Quadrilaterals in fore

and hindwing almost equal in size and shape (5,6) . .
e e .. Lestinae

> Lestinae = j§¥] Sympecmatinae =
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1. BuyTpennnii 3ybeni qucTaIpbHOro Kpas GOKOBBIX JIO-
IacTeil MaCKu HAMHOTO JUTHHHEe CPeJIMHHBIX 3y6II0B 1
BCErfa sIBHO JUIMHHEE BHEIITHETO, CUIBHO BAPbUPYIOIIETO II0

pasMepaM, 3y6ua a1oro xe kpas (1)............ M (aboral) denticle; the latter variable in size but al-

.................. Sympecmatinae (Sympecma)
— BHyTpeHHHI W BHeNIHuH 3yOIBI JUCTAIBHOTO
Kpasi 60KOBBIX Jiomacreii 06a XOpOIIO pasBu-
THle, JUIMHHEIe (ropasyio KpymHee 3y6IioB, pac-
II0JIO’KEHHBIX MEX/ly HUMH ), ¥ TOrAa BHELIH U
KpyIlHee BHYTpeHHero (2), mu60 xe Bce 3yOinl
[IOYTH OJUHAKOBO MeJKHe (BHELIHWN W BHYT-
pEeHHHI He BBINEJSIOTCS IO pasMepam), TOTZa
BHEIIHWI ¥ BHYTPEHHHI 3yOIBI paBHBI IpPYT
OpPyry WAW BHYTPEHHHI HEMHOro miuHHee (3).
................................... Lestinae

(S8

1oqu / Diagnostic keys <

1. Innermost (adoral) denticle at the distal margin
of labial palpus well-developed, large, much larger
than denticles located between it and the outermost

ways clearly smaller than the innermost one (1).. ..
.................. Sympecmatinae (Sympecma)
— Innermost (adoral) and outermost (aboral)
denticle at distal margin of labial palpus well-
developed, large, much larger than denticles be-
tween them, the outermost (aboral) denticle
being the largest one (2). Otherwise, the inner-
most and outermost denticles small, hardly
larger than denticles between them; then inner-
most denticle is the largest one or both denticles
equalinsize (3)........cooevein . Lestinae

Lestinae
Rus: Miotku Eng: Reedlings

Bupbr mopcemeiictBa Lestinae OMO3HAIOTCA B MOJE IO
A YHHUKIBHOM JIJI1 PaBHOKPBUIBIX CTPEKO3 MaHepe [ep-
JKaTh KpbLIbsi B IIOKO€ OTKPBITHIMH, a He CIOXEHHBIME BIOJb
OpIOLlIKa WM Haji HUM, KaK 3TO OObI4HO ObIBaeT y Zygoptera
(MonOfBIe WMAro HEKOTOPHIX CTPENOK TAKKe WHOTAA HAepiKaT
KPBUIbS B IIOKOE IIOJIYOTKPHLITHIMY, HO JIUIIE CJETKa, U TOJIBKO
[IOKa OHY HEMOCTaTOYHO 06coxIn). Teso y Bcex BUIOB MeTaJI/H-
yecKu OrecTsinee, caMubl OOILILMHCTBA BULOB UMEIOT €11le U CH-

All the species of the genus can be recognized in
A the field by the unique manner to hold their
wings at rest opened outwards, not closed over or along-
side their abdomen like the rest of Zygoptera (the tenerals
in some species of Coenagrion can hold their wings some-
what spread but rather slightly open and only just after
emergence). The body is metallic shiny and, in addition,
the males of most species become more or less extensively

Sympecmatinae = <



> Lestinay — pogel / genera

bl win roay6oit HasmeT. YeThIpeXyTroNBHAK Ha BCEX KPbUIbSX
ONMHAKOBBIX Pa3MePOB, YTO MOXKET OBITh XOPOLINM HPH3HAKOM
IS OTIpeneNIeHu st B PYKax.

Pon Chalcolestes, npusnasaeMblit B 9TO¥ KHHUTe Hapsigy C po-
moMm Lestes, MHOTHE CHCTEMATHKHA HE CIMTAIOT CAMOCTOSTEbHBIM
pOIOM.
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pruinose with age. A good hand character is the structure
of the wing quadrilaterals, which are of equal size and
shape in both fore and hind wings.

The here maintained Chalcolestes is not considered as a
true genus by a range of authors who prefer to include it
into the genus Lestes.

Koy ms onpenenenus poros / Key to genera

1. Ipynp c60Ky nByXmBeTHasA, IpUIeM

MeTa/InIeCKu-3esIeHoe IIATHO, HaXO -
Iieecs: B ee BepxHelt 9acTu, obpasyeT y coe-
ro HYDKHErO (3aHero) Kpas IJIMHHEA (BO
MHOTO pas JUIHHHee CBOeyl IINPHHBI) BBIIA-
IOIIMICS «IIOTYyOCTPOB», HAmojobue IIIIO-
pol (1). Teno y oboux HONOB HUKOIZHA He
umeer ronayboro Haiera. Camuyw: BepxHue
aHaTbHble TPUOATKA (BUI CBEPXY) HECYT
KOKABI Ha CBOEM BHYTPEHHeM Kpae JBa
MenKux 3y6ra (6a3abHBIA H MPOKCHUMAIb-
HBLT), HO MEXJIy HHMH Kpas IIPHIATKOB
riagkue, 6es ToHKux munukos (3). Camxis:
Hwxuamit xpait sitnexinaga (sum cOOKy)
¢ 6-14 xopomuio 060co6IeHHBIMU 3y GUHKa-
MH, COCPEOTOYEHHBIMH B €I0 JUCTaTbHOMI
TPETH (6). o v veeeeveien s Chalcolestes

> Chalcolestes =

1. Thorax sides bicoloured,

with metallic green patch pro-
ducing a long (many times as long
as wide) prominent spur-like pro-
jection (‘peninsula’) at its posterior
(lower) border (1). Body never
pruinose in both sexes. Males: Su-
perior anal appendages (dorsal
view) each bears two small
denticles (a basal and a proximal
ones) on its inner margin, but
there are no smaller spines are situ-
ated between them (3). Females:
Lower margin of ovipositor (lat-
eral view) with 6—14 discrete spines
(fine denticles), all gathered at its
distal third (6)....... Chalcolestes
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— Tpyne c60Kky omHOuBeTHas (MIM BCA NMOKPHITAss CHHHM WIN
rojy6BIM HaJeTOM), a €CId SCHO JBYXIIBeTHasl, TO MeTaJlJIN-
YecKH-3eeHoe IIATHO He HMEET IIIIOPooOPasHOTO BBICTYIIA Y
CBOETO HYDKHETO (3aJ{Hero) Kpas WM e 3TOT BBICTYII OYeHb
KOPOTKHiA (He JUIMHHee CBOel IINPUHBI), I BOOOILE IUIOXO
BeIpaxkenHbii (2/113). Camiyvr: Bepxuue anaibHble IpUIATKIL
Ha BHYTpPeHHeM Kpae HeCcyT KpyIIHble 3yOunl (4/113) win xe
TaM ecTb ToHKume wunukw (5/113). Camxu: Huoxumit kpaix stit-
I[eKIafa CIUIONIb IIOKPBIT MeTbYaHIIINMH, BeCbMa MHOTOYMC-
JeHHbIMY wnnukaMu (7/113). ... i Lestes

=25 1. Ananpnas xuwika (A) Ha IepefHuX KPbUIbAX OT/eNA-

<=EP eTcs OT Kpas Kpblia IPOKCHMaJlbHee KyOWUTaHaIbHOM
NoIepeYHoN XUIKH. IITepocTrmMa y B3poibIx ocobeit oji-
HOIIBETHasl, CBETIO-PbDKas, OTpaHHYeHHAass CHHU3Y YepPHOH
P59 /1.0 7 SN Chalcolestes

— AHajipHasg )KUWIKa Ha BCeX KPBUIbSX OTHENACTCS OT Kpast Kpbl-
J7la Ha YpOBHEe KyOMUTaHAIbHOM IOIEPeYHOMN XKUIKH WIH JIUC-
D029 (ST < U Lestes

toyu / Diagnostic keys <

— Thorax sides unicolourous (sometimes obscured by
more or less deep pruinosity), if clearly bicoloured
then the metallic green patch without any spur-like
projection at its posterior border or with very short (as
long as short) vestigial projection only (2/113). Males:
Superior anal appendages with clearly larger and
stronger denticles (4/113) or, otherwise, with fine
spines on their inner margins (5/113). Females: Lower
margin of ovipositor all-serrated with a very great
number of finest denticles (7/113)............ Lestes

== 1. Anal vein (A) in forewing begins proximally

<=P of the cubitanal crossvein. Pterostigma in ma-
ture individuals monochromatic, light reddish
brown, bordered from below by a black vein.......
................................... Chalcolestes

— Anal vein in both fore and hindwing begins at the
same point as the cubitanal crossvein or even distally
of it v Lestes

e 1. Macka 1I0cKas, TparenueBiaHasi, INIABHO PacIunpsi-
IOIIAsACs K BepXylike, 6e3 IepeTsvKKu nmocpenute (3/115).
CaMas mmpokas 4acte nonbopopka He 6ojee 4eM B 3 pasa

e 1. Mask flat, trapezoid, gradually dilated to-
wards end without any constriction at its middle
part (3/115). The widest part of mentum at most

" Lestes = Chalcolestes = «



> Lestinay — pogel / genera
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LIMpe CaMoil y3Koii ero dactu (6asanpHoit). Ca- 3 times as wide as the narrowest (basal-
MBIt IJIMHHBLA 3y6unK (1) Ha MUCTATBHOM Kpae } ; most) one. The longest denticle (1) at
GOKOBBIX JIONIACTEN MAaCKH — BHYTpeHHHit ! 2 distal margin of labial palpi is the inner-
(amopanbublii). Bokopble TOMacTit Macku ¢ Tpe- most (adoral) one. Labial palpus with

MsA IIMHHBIMHY ILETUHKAMHA . .. .. Chalcolestes
— Macka JTOXKOBHUIHAS, C NJIMHHOM y3ko¥ 6a-
3aJIbHOM YaCThIO M IIUPOKOYN AUCTAILHOM Jac-
TBIO, MEX]Iy KOTOPHIMH (IPUMEPHO MOCpenuHe
MaCKH) HaXOHNHUTCS XOPOILIO BBIPKeHHAs Iiepe-
TsokKa (4). Camas mmpoKas 9acTh noa6opoaKa
B 3,5-12,0 pasa mupe caMoit y3KOii ero 4acTu
(cpenmmuHoO¥). CaMblil IIUHHBIH 3y6umKk (2) Ha
IVCTIBHOM Kpae OOKOBBIX JIOTIACTEHM MaCKH —
BHeIIHHU (a60PATBHBIH). . ..o\ .. .. Lestes 3

three long setae. . ........ Chalcolestes
Mask spoon-shaped with a long stalk and
a large distal dilatation separated from
each other by a well-distinct constriction
located approximately at middle of mask
(4). The widest part of mentum 3,5-12,0
times as wide as the narrowest (middle)
one. The longest denticle (2) at distal
margin of labial palpi is the outermost
(aboral)one................... Lestes

Chalcolestes
Rus: Meghnoalotku, Megsanku Eng: Willow Spreadwings

Mertannnaecku-senenpie (6e3 cu30ro Hajgera) JIOTKH
< C XapaKTePHBIM MJIMHHBIM IPOINOJILHBIM IIATHOM B BUJIE
IIIOPH! HA GOKax rpyau. JINYWHKY JIErKO OTIMYAIOTCS OT JINIH-
HOK Lestess. str. 1o mmpokoMy mon6opopky 6e3 nepersvkku. Cam-
KM OTKJIQ[BIBAIOT ST, B OTJLIYME OT IPENBILYIIETO PONa, TOIBKO
B KUBYIO IpeBecrHy. [[Ba eBPOIIE#CKIX BUa, ¥ Hac ITOKa OOHapy-
’keHa TosbKO Ch. parvidens (KOTOpasi [OATO CYUTAIACh TOTBUIOM
Ch. viridis), onnaxo u Ch. viridis To)xxe Mmoxxet OBITH Hajiimena. Po-
JIOBOY CTAaTyC IPYIIIIBI BCE €ILle IO BOITPOCOM.

) Lestes =:>

Metallic-green non-pruinose lestids with a typical
- spur-like longitudal green spot (“peninsula”) on
thorax sides. The larvae clearly differ from those of Lestes
s. str. by a wide non-constricted mentum. Females
oviposite only in living wood, unlike the latter genus. In-
cludes two European species; only Ch. parvidens (which
long seemed to be a subspecies of Ch. viridis) is actually
present in EEC but Ch. viridis itself may also be found here.
The generic status of the group is still questioned.
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Onucanusi Bugos / Species descriptions <

Kirou mis onpenenenns Bunos / Key to species

1. Camyer (1): HiokHue aHabHbIE IPUNATKH

(Bup cBepXy) C TOHKMMHU KOHYMKAMH, CHJIb-
HO M30THYTBIMH BBepX. J[[ACTaNbHBIN 3yOUnK Ha
BHYTPEHHETO Kpas BepXHHMX aHIbHBIX [IPUIAT-
KOB He KpyIHee 6a3aJIbHOTO U SICHO CMEeLIeH Jop-
sanpHo. Camxu (2): HywokHuii kpait sitnersiajga
(Bup cboky) ¢ 6~8 (0 9) OTHOCHTENBHO IPyObI-
MHE 3YOUHKAME. . . o o vveveennn Ch. parvidens
Camyot (3): Huoxuue aHabHBIE IPUAATKH C TOJIC-
THIMH KOHUYMKaMH, (J1ab0 W30rHyThIMM BBepx. Huc-
TaNbHBIN 3yOUYMK BHYTPEHHETO Kpas BepXHHX

aHAJIbHBIX ITPAIATKOB IBHO KPyIIHEE 6a3anbHOTO U 4

PacIoynioxeH B TOYHOCTH JaTepatbHO. Camiuy (4):

Hwxnnd kpai séinexoapa ¢ (9)10-14 roHkumu 3y0unKamu. . . .
Ch. viridis*

1. Males (1): Inferior anal appendages
Al_ e (dorsal view) with slender and strongly
A | up-curved tips. Distal denticle on inner mar-

gins of superior anal appendages (dorsal
view) as small as the basal one and clearly
shifted dorsally. Females (2): Lower margin

of ovipositor (lateral view) with 6-8 (to 9)
rather coarse spines (small denticles). . ... ..
........................... Ch. parvidens

— Males (3): Inferior anal appendages with thick
and weakly up-curved tips. Distal denticle on
the inner margins of superior anal appendages
clearly stronger than the basal one and placed
exactly laterally. Females (4): Lower margin of
ovipositor with (9-) 10-14 fine spines. . . . . Ch. viridis*

Chalcolestes parvidens Artobolevsky, 1929

Rus: Megnomnrotka (Mensnka) Menkosy64artas. Eng: Eastern Willow Spreadwing.
Syn: Ch. viridis parvidens; Lestes viridis parvidens, L. parvidens.

Iepuon néra / Flight period: CE: VII - X.

O61ee pactipocrpanenne / General distribution: E, C, AM, NAfr.
Pasmeps1/Size: O61/Tot: 44-50; Bp/Abd: 34-39; 3Kp/Hw: 22-26.

& Crogune win ciabo IIpOTO4YHbIE BOJOEMBI PA3IUYIHOTO
JM ” THIIa, HO BCErAa HEIEpeChIXaomue U C XOpPOIIO pa3BU-

#  Standing or sluggish waters of different kinds,
A\V) H but always permanent and closely surrounded

Ch. parvidens = <



Chalcolestes

) o

TOH JpeBECHON paCTUTENbHOCTBIO, pacTyIled, KaK I[PaBUIIo,
y camoro Gepera. OTKiajbIBaeT siiia B APEBeCHHY, OOBIYHO
B BETBU JIePeBbEB M KYCTAPHUKOB, CBUCAIOIIMX HaJl BOAOM.

OmosHaeTcs 10 KOMOMHALNH JUIMHHOTO, PABHOMEPHO 3¢~
- JIeHOTO Tena 6e3 royiy6oro BOCKOBOLO HaJleTa M OJHO-
11BeTHO#M Oypoii nrepocTurMbl. CaMplil KPYIIHBIE IIPeNCTaBUTEND
ceMericTBa B Haiuel ¢ayne (3a ucmodenneM Lestes macrostigma,
KOTOpast, OMHAKO, MMEET YHUKAIBHYIO JIMJIOBO-CHHIOK OKPAacKy
tena). IToutn cronb xe opHOoTOHHO 3esteHad L. barbarus wnorna
MMeeT CXOJIHBIE pasMepbl, HO y Hee IITePOCTUIMa SICHO [BYLBET-
Hag. [a mOATBEP)KIeHUS UeHTH(DUKALUH PEKOMEHYeTCs HC-
[OJIb30BaTh ¥ CTPYKTYPHbIe IIPU3PAKH.

Ch. parvidens BecbMa I10X0Ka Ha 6IM3KOPOJCTBEHHBIH 3amaj-
Hb1i Bun, Ch. viridis, u 6pl7a UCXOIHO OIIMCaHA KaK ero MOIBU]I,
Ch. v. parvidens, HO B COBpEMEHHOM JUTepaType 0OBIYHO CINTA-
erca Hactoawmm BujioM. Pasnudus mexxny Ch. viridis u Ch. par-
videns, OHAKO, IHILb TOHKO-CTPYKTypHBIE; 60JIee TOrO, CyLIecT-
BYIOT CaMKH ¢ 9-10 3y0IaMu Ha siiiieKiiafie, KOTOpble BOOOIe He
MOAIOTCS HASHTH(DUKAIINK C TOYHOCTHIO IO BHAA. PasnumdeHne
OTHX BHUMIOB 110 INYUHKAM, BUIMMO, HEBO3MOXKHO.
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with woody vegetation reaching the coastal line. Ovi-
posits in wood, most usually into tree or shrub branches
overhanging water.

<P (Can be recognised by a combination of a very
AN long uniformly green, never pruinose body with
evenly brown pterostigma. This is the largest lestid in our
fauna (except for the uniquely coloured lilac-blue Lestes
macrostigma); only L. barbarus, which is also almost mo-
notonously green, can sometimes overlap in size but it has
clearly bicoloured pterostigma. Nevertheless, it is recom-
mended to study the structural details (see the key and il-
lustrations) in order to confirm the identification.

Ch. parvidens closely resembles a related western spe-
cies Ch. viridis, being initially described as its subspecies,
Ch. v. parvidens, but it is usually mentioned as a true spe-
cies in today’s literature. However, the differences be-
tween Ch. viridis and Ch. parvidens, are rather fine struc-
tural, and moreover, there exist females with 9 denticles
on ovipositor, which cannot be exactly identified. The
separation by larval features seems impossible.

Lestes Leach, 1815
Rus: Alotku Eng: Spreadwinds, Emerald Damselflies

W3 matw uammx Bunos Lestes, Tonbko L. macrostigma
4 MOXeT OBITh JIErKO OIIpejejieHa B IIOJe IO Xapak-
TEPHOMY TEMHOMY JIWJIOBO-TONYOOMY (He 3€leHOMy M He

Among our five species of Lestes, only
1 L. macrostigma can easily be identified in the
field by its dark lilac-blue (not green or light pruinose
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Karouu / Diagnostic keys <

CBeTIIO-TONY6OMy) Tely, a B pykax -— 1o odeHb jaMHHOK blue) body and in hand, by a very long pterostigma,
IITEPOCTUTME, PaBHOIA 110 inHe 3—4-M (a He 2-M, Kak y mpounx  which is as long as 3—4 (versus 2 in other species) cells
BUIOB) AYeMKaM IIOf Hell.

below it.

Koy piis onpenenenus Bunos / Key to species

1. ITtepocTurMa ovyens A1uHHASL, COOTBET- *\
CTBYeT I10 [UINHEe TPeM WJIM YeTbIPeM pac- \

IIOJIOKEHHBIM 110f, Hell sdeiikaM (1). Teno nm-

JIOBO-CHHEe, He 3eJIeHOe 1 He OpOH30B0e; ¥ 060- |

HX IIOJIOB C BO3PacTOM TeJO IIOKPHIBAECTCA TEMHO-CHU3BIM
HasetoM. Camywr (3): HwkHue anampHble npupatku (Bup
CBepXy) TyIlble, KOPOTKHE, IPUMEPHO BTPOE KOPOUe BEPXHUX
[IPUIATKOB, IIMPOKO paccTapieHHbIe IO BCei jmuHe. Cpen-
HsS 9aCTh BePXHUX aHATBHBIX IPUJATKOB (BH[ CBEPXY) C sC-
HO JIOIIACTHBIM, HO He 3a3yOpEeHHBIM BHYTPEHHHM KpaeM.
Camxu (4): BasanpHble IacTUHKY simernana (Bug cO0Ky)
TYIIbIE, CIVIOID TEMHBIE. « o\ v 'vv e enee e, L. macrostigma
TrepocTurma 6osiee KOPOTKas, COOTBETCTBYET I10 JUTUHE TOJIBKO
[BYM PacIIONIOKEeHHBIM IIO]I Heit siueiixaMm (2). Tesio B OCHOBHOM
seneHoe win Oponsopoe. Camybt: AHIbHEIE IPUNATKA HHOTO
crpoenust. Camxy: BasaybHele IUIACTHHKY SHIIEKIIaa 3a0CTpeH-
Hble Ha KOHIIe, €C/IM JKe TYIIbIE, TO CBETJIOOKPAIIIEHHBIE. . . . . . . 2
3amHss CTOpOHA TOJIOBBI CIUIOIIb JKeITas
WM Ke ee HYDKHSA 9aCTh JKesiTast, a BEPXHSAA
temHas (5). Camyvi: HrkHue aHaIbHBIE IIPH-
naTKy (BUI CBEPXY) He IIPEBHIIIAIOT ITOJIOBH -

TN 1. Pterostigma as long as three or
\ four cells below it (4). Body lilac

blue, not green or bronze; both sexes,
when mature, with extensive dark prui-
nosity. Males(3): Inferior anal append-
ages (dorsal view) blunt, short, about 1/3
as long as the superior ones, widely sepa-
rated along their entire length. Middle
part of superior anal appendages (dorsal
view) with distinctly lobate and not ser-
rate inner margin. Females (4): Basal plate
(sheath) of ovipositor (lateral view)
blunt, dark............ L. macrostigma
— Pterostigma as long as two cells below it (2). Body
largely green or bronze-green. Males: Anal appendages
not as above. Females: Basal plate (sheath) of
ovipositor pointed, if blunt thenpale. ............ 2

2. Rear surface of head completely
yellow or its lower part yellow and
upper part dark (5). Males: Inferior
anal appendages (dorsal view) no

L macrostigma - [EZ] <«




> Lestes — Bugs! / species

HBl IJIMHBI BepxHUX npunatkoB. Camxuy: BasanpHble miac-
THHKH stifiexiana (Buj cO0Ky) CILIOIIb CBETIIOOKPAILICHHEBIE,
TYIBIE WM C OY€Hb KOPOTKHM OCTPOKOHEYHEM. . . . .. .. ... 3
— 3ajiHAs CTOpPOHA TOJIOBBI BCsl TeMHas, Oe3 skeatoro (6/98).
Camyp: HikHne aHaIbHbIe IPUNATKA (BT, CBEPXY) IIPEBBI-
IIAJOT IMOJIOBMHY AJIHHBI BepXHUX HpupatkoB. Camxu: ba-
3aIbHBIE IUIACTUHKY SilleKIana AByXIBETHbIE, C JIHHHBIM
OTTSHYTBIM OCTPOKOHETHMEM. .\ \vvveeevennneeeennnnnn. 4
3. O6a nona (B3pocisie ocobu): IITepocTUrmMa 4eTKo
ABYXIIBeTHAs!, cBeTyast (Io4YTH Heas) Ha JUCTANb-
HOM Kpae u 6ypasd Ha 6a3anpHoM (2). Ha Bepxneir |
YaCTH TOJIOBBI MMEeTCs IIATh JMOBOJBHO KPYTTHBIX
JKEJITHIX IIATEH: IO OTHOMY B OCHOBaHWY aHTEHH
U BOKpYT Tpex riaskos (4). Camywt (3): Huwkuue
aHaJIbHbIe IPUJATKA (BUI CBEPXY) C PACXOSAIIH-
MHCS, ICHO 3a0CTPeHHBIMH KoH4unKamu. Camxu (1): 3
BasanmpHble mnacTHKYM sbimekaaga (Bum cOOKy) OKpyIJIeH-
HBIE, COBEPIIEHHO TyNble. AHaIbHBIE NMPUAATKH CILIOIIb
B 0 0 (N L. barbarus
= O6a nona (s3pocnsie ocobu): ITrepocturma ogHo-
I[BeTHas, 6ypasd, HO IUCTaIbHAS U 6asabHasH K-
KH, orpaHu4mBaiomue ee, ceeminle (5). Ha Bepx-
Heit yacTy royioBsI (2/100) HeT sCHO OYepYEHHBIX
KeNTHIX NATeH (y MOJIOIBIX 9K3eMILIIPOB MOTYT
6piTe ux cnepsl). Camyvi: Hiukaue aHanbHble NPUOATKA
IpsIMBIE, C TYNBIMM IapasiIelbHBIMH KOHunKamu (6). Cam-

»> L. barbarus - [EE] EEE] EEE

5
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longer than half the length of superior ones. Females:
Basal plate of ovipositor (lateral view) pale, blunt or
with a short pointonly......................... 3
— Rear surface of head completely dark without any yel-
low markings (6/98). Males: Inferior anal appendages
longer than half the length of superior ones. Females:
Basal plate of ovipositor bicoloured, pointed, with

long attenu

ated tiP. « o e e 4
3. Both sexes (mature): Pterostigma bi-

coloured, with pale (almost white) distal
part and a dark-brown basal part (2).
Five more or less clear-cut yellow mar-
kings present on upper part of head: two
at antennal bases and three around ocelli
(4). Males (3): Inferior anal appendages
(dorsal view) with sharp diver-

ging tips. Females (4): Basal plate of ovipositor (lateral
view) rounded, perfectly blunt. Anal appendages entirely

......................... L. barbarus
— Both sexes (mature): Pterostigma mono-

chromatic, tan, but bordered both distally
and basally with pale veins. No clear-cut
yellow spots (2/100) on upper part of
head (but tenerals may have some un-
clear yellow markings). Males: Inferior
anal appendages straight with blunt paral-




Katouu / Diagnostic keys <

lel tips (6). Females. Basal plate of
ovipositor with a short point somewhat
shifted laterad. Anal appendages yel-
low with black tips (1). ..... L. virens
4(2). Males: Inferior anal appendages
(dorsal view) straight, with rather
narrow (not dilated) separated tips
(3). In adults, distal third of the 2"
abdominal tergite green, not covered
with blue pruinosity (4). Females:
Vulvar scale does not extend beyond posterior margin
of the 10" abdominal tergite (lateral view) (4). Paired
green markings on first abdominal tergite (dorsal

xu: BasajipHble IUIACTHHKY SiUeKIafd ¢ KOpOT-
KHUM OCTPOKOHEYHEM, HECKOJNbKO CMEIleHHbIM
BOOK; aHaJIbHbIE MPUAATKU JKEJITHIE, HO C 4ep-
HeIMH KoHgukamu (1), ............. L. virens
4(2). Camywv: HwxHue aHanbHble NPUAATKY (BU
CBepXy) TIpsiMble, C Y3KMMH (He pacIlupeHHbI-
MH) M PacCTaBleHHbIMU Kopuukamu (3). Huc-
TalbHAS TpeTh 2-IO Teprura GpIOIIKa 3esieHas,
He ObIBaeT IIOKpHITA TroiyObIM HajeroMm (4).
Camxu: CrBopku stiitektana (Bun cboky) He 3a-
XOjAT 3a 3agHui Kpa#t 10-ro cermenTa Gplomika
(6). ITapHble 3eneHble OTMETHHBI HA TIEPBOM TeP-
rure OpIOIIKa (Buj CBEepXy) CKOLIEHHEIe, Tpare-

ypeBUaHBIE (5). BOKOBBIE CTOPOHEBI NIepenHerpyqu B OCHOBHOM view) oblique and trapezoid (5). Lateral side of
CBETJIbIE, TOJBKO GJM3 CIMHKU C HeOOJIbLIMM TEMHbIM 3ele- prothorax largely pale, only dorsally with a small dark

HBIMIBITHOM. .« o v e evveenennnnnnss L. sponsa greenpatch. .........oo il L. sponsa
= Coamyvi: HwkHue aHanbHbIe IPUAATKU C MCK- ‘ — Males: Inferior anal appendages with
PUBJIEHHBIMM, JIO)KKOBHIHO pacCHIMPeHHBIMH incurved, clearly dilated (spoon-like)
compukacaomumucsa Kounaukamu (7). Y B3poc- tips touching each other (7). In adults,
JBIX 0cobell 2-#1 TepruT 6proIiKa CIIOUIb TOK- the 2" abdominal tergite entirely cove-
peIT rony6eim HasetoM (8). Camku: CrBOpKU red with blue pruinosity (8). Females:
AMIeKIaja iICHO 3aXONaT 3a 3afHUi Kpait 10-ro Vulvar scale extends beyond pos-

cermenta (10). [TapHble 3eneHble OTMETHHEI HA - terior margin of the 10™ abdominal tergite (9). Paired
1-M Teprute GproriKa Opamoyroiabusie (8). bo- green markings on first abdominal tergite quite rect-
KOBbIe CTOPOHBI HEPeNHerpynu ¢ OOLIMPHBIM =~ angular (8). Lateral side of prothorax with an exten-
TEMHO-3€JI€HBIM PUCYHKOM .. ... ..... L. dryas 10 sive dark green coloration. ................ L. dryas

B 2] B L macrostigma = <«
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1. Camast mmpokas 4acrte HOAOOPOIKa MacKu

1o 4,5 pas mupe ee caMon y3ko# dactu. IIpox-
cuMasibHast dactu mogbopoaka (1o Cy>keHus1) mpu-
MepHO B 1,5 pasa pnuHHee cBoeil mupunsl (1). bo-
KOBBIE JIOTIACTH MACKH C 5 IIeTUHKAMHY . . .. ... ...

most 4.5 times as wide as the nar-
rowest one. Proximal part of mentum
(before  contraction)  approximately
1.5 times as long as wide (1). Labial pal-

.............................. L. macrostigma pus with 5 setae . . ... .. L. macrostigma
Camas mmpokas dacte nmombopopxa macku B 5,0-12,0 pas  — The widest part of mentum 5.0-12.0 times as wide as
LIMpe ee CaMOM Y3Ko# dacTh. I[IpokcumainpHas Jactu mop6o- the narrowest one. Proximal part of mentum 2.0-2.5
ponka B 2,0-2,5 pasa jiunHee cBoew mupuHsl (2). Boxossre times as long as wide (2). Labial palpus with 3 or 4
JIOTaCTH MACKU C 3 UMM 4 IIETHHKAMHE . . o oo oo v e i e incnnnn 2 SELAC ...t i i e i e 2
XBOCTOBBIE YKaOPHI € TYIIOM MIIHM 3aKPYTJIeHHOM BepXylukod . 3 2. Procts with rounded or obtuse tip ............... 3
XBOCTOBEIE Ka6PHI € 3a0CTPEHHON BEPXYIIKOHA .. ..o\ .. .. 4 = Proctswithpointedtip...............oooiiiet. 4

3. Movable hook of labial palpus bears
3 setae (3). Innermost (adoral) mar-
gin of labial palpus with smallest,

[MopBIKHBI! KPIOYOK GOKOBBIX JIOLIACTEH MacKu
Hecet 3 meTUHKY (3). BuyTpernui (agopajibHbIi) ]
Kpail 60KOBBIX JIOIIACTE! MAacKd C OYeHb MeEJIKH- \
MH, TPYLHO PasIUdUMBIMU 3y6uukamu (4). ... .. hardly noticeable denticles (4) .. ...
.................................... L.virens 3 4 i etiiiiiiiiiernaenaenn...Lovirens
ITogBIOKHBIN KPIOUOK GOKOBBIX JIOMACTEH MacKu — Movable hook of labial palpus bears
Hecer 2 metuHKY (5). BuyTperunit (agopaapHelit) 2 setae (5). Innermost (adoral) mar-
Kpail 60KOBBIX JIOTTACTelH MacKH C IOBONBHO KPYII- gin of labial palpus with relatively
HBIMH, XOPOIIO Pa3IMIUMBIMU 3yOUUKAMH . . . . . . large well-distinct denticles........
.................................... L. sponsa 6 ceiiiiiiiiiiiiiiinnn. . L. sponsa
XBocroBele xabpst (7) ¢ yAIMHEHHBIMH U CY>K€H- 4. Procts (7) with an elongated and
HBIMH BePXYUIKAMHU, UX Kpas 6/I13 caMoil BepXyIUKU narrowed tip, their margins near tip
rectilinear or slightly concave.
Lamellar surface usually with two

THHKM 0OLIIHO C ABYMSI TEMHBIMMU I10JIOCAMH, MHOTO-
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YHCIEHHBIME CBETJIBIMHU HATHAMY IO BCeM MTOBEPXHOCTH U
GOJIBIIIUM, HO He TOXOMSIIMM [0 CaMOU BepIIMHbL 3aTeMHe-
HUEM B JUCTATBHOM YACTH . « v et v vieneenennnn L. barbarus
— XBocToBBIe Xabps! (1) ¢ KOPOTKMMHU U MIMPOKUMHU BepXyIl-
KaMH, UX Kpas 6JIU3 caMOM BepPXYUIKHU 5ICHO BbI-
nykiele. yKabepHble MmIaCTUHKUA OOLIYHO UesH-
KOM TeMHBIE WJIM C HEMHOIMMH CBETJIBIMU IIST-
HaMH, IPEUMYIIeCTBEHHO B BepXHel IIOJIOBHHE.. . . . .

AnbTepHATHBHBIN Iy Th ONIPE/IeICHH,
HAaYMHAA CO CTYTIEHH 2:
2a. BoxoBbIe JOMACTH MACKH C 3 IIMHEBIMY HIeTHH-
kamu. Kak BHemtHMil 3y6el, Tak U BHyTpeHHHI
3y6er MMCTAaNbHOTO Kpasg STHX JIOTACTeH IJIMH-
Hple M OCTpble. HO BHEIIHMM $BHO KpyIiHee -
BHYTPEHHETO U CUJIBHO U3OTHYT (2). .. L. sponsa
— DBoxoBbIe JomacT MacKi ¢ 4 IMMHHBIMY [[€THH-
KAMHE (3) oottt e ettt 3a
3a. XBoCTOBBIe >kabpPBI JTEHTOBUIHBIE, C IPAMBIMH,
TOYTH TapajUle/IbHBIMU KPasMU M TYIOM Bep-
XYHIKOH (4) ovvvviiiinii s, L. virens
— XBOCTOBBIE KaOPbI 3IUIUITUYECKHE, C BBITYKJIBI-
MU, He TIapauleIbHBIMU KPagMU U OCTPOH Bep-
p'q7114:00) 1 (<) HR A 4

Katouu / Diagnostic keys ‘

dark stripes, numerous pale spots, and with large dark
area at their distal part, however, not reaching the
VEIVHD v ottt L. barbarus
Procts (1) with a short and broad tip, their margins
near tip distinctly convex. Lamellar sur-
face, as a rule, entirely dark or with only
few pale spots, mainly at their distal half.
....................................... L. dryas

Another way to proceed from the step 2
can be the following:
2a. Labial palpus with 3 long setae. Both
outer and inner denticles at distal
margin of labial palpus long and sharp
but the outer one is much larger than
the inner one and strongly incurved (2).
........................... L. sponsa
— Labial palpus with 4 long setae (3) ....3a
3a. Procts band-like with straight almost
parallel margins and obtuse tips (4) .. ...
............................ L. virens
= Procts rather elliptic, with bowed, not par-
allel margins and with sharply pointed tips
(5) e e 4
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Lestes barbarus (Fabricius, 1798)

Rus: Jliotka nukas. Eng: Migrant Spreadwing, Southern Emerald Damselfly.

Ilepuon néra / Flight period: EC: VII - VIII - M(E)IX.

O6uiee pacripocrpanenue / General distribution: E, U, C, MDT, SWSb, ME, CA, Afr.
Pasmepsi/Size: O6m/Tot: 40-45; Bp/Abd: 26-35; 3Kp/Hw: 20-27.

>, & Crosaue, 06EIYHO HeGOJbIINE U MeJIKOBOJHBIE, TEIUIBIE,
41, rycro sapociiine BogoeMbl, KOTOPBIE, Kak IPaBUIO, THHO
[epPechIXatoT, AU60 CHIBHO MEJICIOT JIeTOM, UHOTAA faKe B Ca-
MOM Hauaje TeIUIGro BpeMeHM roma. VI3 Bcex Haliux
npencraBurenell popa Lestes, naHHBIH BHJ H3BECTEH KaK Haub0-
Jlee TeCHO CBSI3aHBIN ¢ BDEMEHHBIMHU U [IePeCHIXaIOIIUMH BOJ0e-
MaMH.
OTHocuTenbHO KPYUHBIH, 3€JeHbId, CKOpee CBETJIBIN
A M OOHOTOHHO OKpAIIEHHBI BUl, HUKOTHA He UMEIOIIHI
cusoro Hajtera Ha Teste. O6a 101a BO B3POCIOM COCTOSTHHH MOJXK-
HO JOBOJILHO JIETKO OTIPeneNuTh BOMU3M WK B PyKaX ITO Xapak-
TEepHOI JBYUBETHOU HTEPOCTHIMe CO CBeTIoH (mouTu 6emoir)
AMCTAJIBHOM 4YacThI0 M TeMHO-OYPOU NPOKCHMAIBHON. 3amHss
9acT TOJNIOBBI B OCHOBHOM JKeJITas, 9TO JaeT XOPONIpi IpU3HAK
[715 pasrpaHUYeHHs STOro BH/IA U elle OTHO Haphl YHCTO-3ej1e-
HBIX TIOTOK, Chalcoloestes parvidens u Ch. viridis. Xots ectb nypy-
roii BHJ, C XeJNTHIM 3aThUIKOM, L. virens, ero B3pOCIBIE CaMITb
uMeloT roay6oit Haser. [l 60ee TOYHOrO oOmpejeNeHus, 0CO-
6GeHHO I CaMOK M MONOABIX ocobeil, cienyeT HCION30BaTh
¥l CTPYKTYpHbI€ IIPH3HAKY, ONHCAHHBIE B KITIOTE.

»»> L. barbarus = [EE]

>, & Standing, rather small and shallow, warm,
A\WﬂL densely-vegetated waterbodies which, as often as
not, either desiccate or shrink in summer, sometimes
even in the very beginning of the warm season. Among
all the local representatives of the genus, L. barbarus is
known as a species most closely associated with tempo-

rary waters.
A green, rather pale, self-coloured, never
- pruinose species with a relatively large body. Both

males and females, when mature, can be easily identified
in hand or at close quarters by the characteristic bicol-
oured pterostigma with a pale (almost white) distal part
and the dark-brown base. The rear part of head is largely
yellow; it presents a good character to separate this species
from other lestids, with pure green body, such as
Chalcoloestes parvidens and Ch. viridis. Although there is
another species with yellow occiput, L. virens, its males al-
ways show pruinosity, when mature. See also the key for
the structural features which provide most reliable deter-
mination, especially with the females and tenerals.
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Onucanusi BugoB / Species descriptions ‘

Lestes dryas Kirby, 1890

Rus: Jlrorka npuapa. Eng: Rubust Emerald, Scarce Emerald Damselfly, Emerald Spreadwing.
Syn: L. nympha Selys, 1840, non Stephens, 1836; L. uncatus Kirby, 1890.

Tlepuon xéra / Flight period: E: 3/ 3VI-VIII -1/ 3(2/ 3)IX. C: MVI - VIII - M(E)IX.
O61uee pacipocrpanenne / General distribution: CB (40 — 60N).

Pasmepsi1/Size: O6mi/Tot: 35-40; Bp/Abd: 26-33; 3Kp/Hw: 20-25.

2 & Crosuume BOJTOeMBI Pa3JIHYHBIX TUIIOB, Yalle Teruible, 3¢, & Standing waters of different types, rather warm,
4/\\;«01”\ MeJIKUe WJIH TTePechIXaroiie B TedeHUe JleTa U, KaK mpa- 4—\\&'{)1”\ shallow, or drying up in summer, with dense
BHUJIO, C TYCTOU BOJHON MJIK 3eMHOBOAHOM PaCTUTEILHOCTHIO. aquatic or amphibious vegetation.
<G Hape)XHbIX [10JIeBBIX MPU3HAKOB HET. 3aj(Hsisl 4acTh ro- No reliable field characters. The rear part of head
A JIOBHI [IeIMKOM YepHad, Kak y L. sponsa. OdeHb HarmoMu- is all black, like in L. sponsa. Resembles the latter
HaeT BHeIlIHe TOCNeHUU BUJ M OTAUYaeTCs OT Hero TOJIbKo ge-  very much in general appearance and can be separated only
TaJIAMH CTPOEHUSA (CM. KIXOUH U WILIIOCTPAIUHK). by the structural features with the key and illustrations.

Lestes macrostigma (Eversmann, 1836)

Rus: Jiorka kpynHoraaskosas. Eng: Dark Spreadwing.

Ilepnop néra / Flight period: EC: VII - IX.

O61uee pacripoctpanenne / General distribution: SE, SU, C, MDT, SWSb.
Pasmepni/Size: O6mi/Tot: 39-48; Bp/Abd: 31-38; 3Kp/Hw: 24-27.

> & Menkue U Temble, OOBIYHO COJIOHOBaThIe BofoeMBl ¢ & Shallow and warm, usually brackish, coastal and
A\Wf B CTEIISAX U IO GeperaM Mopelt, pasidHble IO Pa3MepaM, tH. steppe waterbodies of different size, with rich
HO, Kak MpPaBHJIO, C ©OraTo#f pacTUTeNBHOCTHIO KaMbImoBoro reed of rush-like vegetation. Scirpus maritimus is espe-
I TPOCTHHKOBOTO THIA, OCO6eHHO ¢ YydactueM Scirpus cially mentioned as a typical plant growing in the habitats
maritimus. of this species.

_ L. macrostigma = «
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Camptit kpynubiit (Hapany ¢ Chalcolestes parvidens) sup
| CeMeNCTBa, TECHO CBA3AHHBIA ¢ apUAHbIMU JIaH]II.LIaCbTa-
MU U 3aCOJIEHHBIMH BOJIaMU; e{UHCTBEHHAs JIOTKA B Hallei ¢a-
yHe, KOTOpas MoXeT 6biTh 6e30UInGOYHO OmpeleneHa B IOJe.
Y 06oux IIOJOB COBEPLIEHHO OTCYTCTBYeT 3elleHas OKpacka;
OpIOIIKO OYeHb TeMHOE, IIOUTH YepHOoe, 3a UCKII0YeHHEM Tpex
TOC/ETHUX CEerMEeHTOB, OKPALIEeHHBIX B PE3KO KOHTPACTUPYIO-
1M1 JIHIOBO-TOIy 6O 1[BET, YAaCTO C CU3BIM HAJETOM; TPYAb Ue-
JUKOM JHUJI0BO-ronybas, a He NBYXLBeTHas, KaK y OCTAIBHBIX
BUOB. [Irepocrurma pesko IIMHHee, 4eM y APYTuX BUIOB Pola,
paBHa 110 [yiuHe 3—4 (a He 2) AYefikaM Noj Heu.
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The largest spreadwing in EEC (along with

4 Chalcolestes parvidens) characteristically associ-
ated with arid landscapes and brackish waters. It is also
the only Lestes species in our fauna, which can be unmis-
takably recognised in the field. Both sexes are devoid of
any green; their abdomen is very dark, nearly black except
for three last segments coloured with harshly contrasting
lilac blue pruinosity; the thorax is also entirely lilac blue
and not bicoloured as in other local lestids. The
pterostigma is uniquely large among our lestids, being as
long as 3-4 (not 2) cells below it.

Lestes sponsa (Hansemann, 1823)

Rus: Tiotka HeBecta. Eng: Common Emerald Damselfly.

Ilepuon néra / Flight period: EC: (EV) MVII - VIII - MIX (BX).
O61wuee pacipocrpanenne / General distribution: TEuAs (40 — 65N).
Pazmepsi/Size: O6m/Tot: 35-39; Bp/Abd: 25-33; 3Kp/Hw: 17-24.

> & CaMple pa3HOOGpPa3HBIe CTOSIUE U MeJJIeHHO TeKyIme

Hh BOmoeMbl, B 0COOeHHOCTH C KUCIOH peakuuen Bogpl, 60-
TaTOM BOJHOU PAaCTUTENbHOCTHIO U XOPOIIO Pa3BUTHLIM IMOSCOM
TPOCTHUKOB. He nMmeeT BrlpakeHHO! CKJIOHHOCTM Pa3BHBAThCS
BO BPeMeHHO MepeceIxalonux Bogoemax. B Boctounoit Epomne,
BEpPOATHO, BbIJIETACT PaHblile BCEX APYTUX BUAOB pOAa, XOTA HA-
YaJio BHIIIJIOAA MOXKET CYIIECTBEHHO 3a4€P>KUBATHCA B KPYIIBIX U
rry6oxux Bogoemax [103; 166).

) L. sponsa =

>, & A great variety of standing and slow-flowing wa-

tH. ters, particularly those with acidic conditions,
rich aquatic vegetation, and well-developed belt of reeds.
Showes no obvious preferences to seasonally dry
waterbodies. It is perhaps the earliest species to emerge,
among all East-European species of the genus though the
beginning of emergence may be considerably delayed in
deep and large basins [103; 166].
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<GP HanexkKHBIX TIOJEBbIX TMPU3HAKOB HeT. 3aHsisl YacTh IO-
- JOBBI HEeNMKOM 4YepHas, Kak y L. dryas. Odenp Hamomu-
HAeT 110 BHEIIHeMy OONUKYy MOCHeNHHI BUM, U HAJEKHO OTJIH-
YUM OT HETO TOJNBKO HO NeTaISM CTPOeHUs (CM. KIIOUH U HIUTIOC-
Tpauum).

<«

No reliable field characters. The rear part of head
A is totally black, like in L. dryas. Looks most simi-
lar to the latter in general appearance and can be separated
only by the structural features, using the key and illustra-
tions.

Onucanust BugoB / Species descriptions

Lestes virens (Charpentier, 1825)

Rus: JTiorka 3eneroBarast. Eng: Small Spreadwing, Small Emerald Damselfly.

ITepuon néra / Flight period: CE: EVIII - MX.

O6wee pacipoctpanenue / General distribution: E, U, C, SWSb (40 — 60N); NAfT.
Paamepsi/Size: O6m1/Tot: 30-39; Bp/Abd: 25-32; 3Kp/Hw: 19-23.

> & BoNoTUCTBIe U BpeMeHHBIE CTOSIUe BOMOEMBL C I'YCTOM

BOJIHOM M TPOCTHUKOBOM PACTHTENBHOCTBIO HIH CO
CIUTaBUHAMU; WHOTJA TAKKe MeJIKUe 03epa U HellepechIXalome
npynsl. Ha ceBepe apeajsa uMeeT TeHHEHIMIO BCTPedaThcsi Ha
BepXOBBIX 00s0Tax co carHyMoM. DTo, MO-BUAUMOMY, CMBIN
[IO3IHO BBEUIETAIOIIMIA y HAc BUp popa [65; 166]. Onnako Koie-
coB [166] BcTpedan oTHeNbHBIE 9K3EMIUIAP JIETAIOIUMU YXKe B
UIOHE.

HapexapIx monessix mpusHakoB Her. Omo3HaeTcs B py-
- KaX I10 YaCTU9IHO OKPALIEHHOHU B >KeNTHIN LBET 3agHeH
CTODOHE TOJIOBBL, Kak y L. barbarus, B cogeTaHuu ¢ MelTKUMM pas-
Mepamu (3Ha9UTENBHHO (0Jlee MENKUMMY, YeM y MOCIeNHeN) U Ol -
HOIIBETHOH NTepPOCTUrMOU. I IPOBEpKU OTIpefiesieHUs Cllenyer
00paIaThCA K CTPYKTYPHBIM NPU3HAKAM, OIIUCAHHBIM B KJIIOYe.

Z“\mk Boggy and ephemeral stagnant waters with dense
s aquatic and reed-like vegetation or floating mats,
sometimes shallow lakes or permanent ponds. In the
northern part of its range, it tends to occur in peatbogs
covered with Sphagnum. Seems to be the latest Lestes spe-
cies to emerge in our territory [65; 166]. However,
Kolesov [166] recorded some young individuals in Mos-
cow Province even in June.

No reliable field characters. Can be recognised in
- hand by partly yellow rear side of head, like in L.
barbarus, in combination with small size (considerably
less than in L. barbarus) and a unicolourous pterostigma.
Still, it is recommeneded to use the key for the structural
traits, which provide the most reliable determination.

L. virens # <
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Sympecmatinae
Rus: Cepoaiorku Eng: Winter Damselflies Syn: Sympycnatinae

Bce mpencraBuTenn 3Toro mojceMelcTBa XapaKTepU3y-
A IOTCS TeM, ITO JEp)KaT KpbLIbsA B IIOKOE€ CIO)KEHHBIMH
Haz 6PIOIIKOM, YTO BOOOIIe HOPMANBbHO g Zygoptera, HO Jac-
TO He cobnwmaercs B ceMeiicree Lestidae u, B 9acTHOCTH, COBEP-
IIIEHHO He BCTPeYaeTcsA B THIIOBOM HopceMelicTBe Lestinae. Bax-
HBIM KPBUIOBBIM IPU3HAKOM SBISAETCA TO, YTO YETBIPEXYTOJb-
HUK Ha TlepeflHUX KPbUIbAX ABHO KOPOYe, YeM Ha 3aJHHUX.

All Sympecmatinae are characterised by their
s manner to hold their wings at rest in the normal
zygopteran way, i.e. closed alongside or over the abdo-
men, not spread, unlike other lestids, especially from the
subfamily Lestinae. Another good diagnostic feature is
the shape of their wing quadrilaterals: in forewings, they
are considerably shorter than in hindwings.

Sympecma Burmeister, 1839
Rus: Cepoatlotku Eng: Winter Damsels, Winter Damselflies Syn: Sympycna Charpentier, 1840

Bce BuabI pojia JaroT fBa IOKOJEHUA B TOJ U PeryJsipHO
/2 3UMYIOT B MMaruHajubHOM (pase B yMepeHHOM KJIuMare,
BIUTIOTh [0 CEeBEPHBIX I'DAHMI] CBOUX apeayjioB, MPHOAM3UTENHHO
no 60° c.ur, IHoxoneume 1: ditpa: 11T — V; umaro: V — EVII - 3u-
moBka — EV(BVI). Ilokoaenne 2: Aitya: VII; umaro: EVIII — BIX
— sumoBKa — EV(BVI). [Ipu nopxopsieil moroje B3pocisie Hace-
KOMBIe crrocoOHbL ieTaTh 3uMoit. B KpeiMy u Broib yepHOMOp-
ckoro nobtepexns KaBkasza OHU COXPaHAIOT aKTHBHOCTH BCIO
3UMy, TTO3TOMY 3MMHeEH CISYKH KaK TaKOBOM TaM He ObIBaer.
Paspei Mexay nBYMs MOKOJEHUSAME XOPOLIO BhIPaXKeH Ha ceBe-
pe, HO K 10Ty OH IOCTEIIEHHO CTAHOBMUTCS KOPOYE M HCUe3aeT
K IIHpOTe mpuMepHo 45° N.

)

All species are bivoltine, the adults regularly
A overwintering within temperate zone up to the
northernmost limits of their ranges, which is approxi-
mately 60° N. Generation 1: Eggs: II1 - V; imago: V — EVII
— overwintering — EV(BVI). Generation 2: Eggs: VII;
imago: EVIII — BIX - overwintering — EV(BVI). At fa-
vourable weather conditions, the imagoes can fly in win-
ter. In South Crimea and along the Black Sea cost in Cau-
casus they usually keep being active all winter, so there is
no proper hibernation there. The gap between two genera-
tions is distinct in the north but becomes shorter towards
the south and disappears at about 45° N.
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Cpenu HaIIUX PAaBHOKDPBUIBIX CTPEKO3, BHIBI Symipectia
e JIETKO OMO3HAITCA MO YHHKaJIbHOH 6ypoBaTo-6poH30-
BOI1 OKpaCKe TeJa; KpOMe TOTO, B OTJIMIHE OT APYTHX IpencraB-
Teneit cemelicTBa Lestidae, oHU fep>KaT KPBUIbA B IOKOE CIIOJKEH-
HbIMM Hap 6protiikoM. Hakonen, 61aronaps cBoe#l cmioco6HOCTH
K 3UMOBKe, UX UMAaro IOSBJISIOTCS BeCHOH 3aJoJIro N0 BCeX OC-
TaJIbHBIX PABHOKPBIIBIX CTpeKo3. ['asa MMaro BHadajie UMeEIOT
6yp0BaTI)II71 IIBeT, HO BECHOM, IIOCJIe 3UMOBKH, OHU CTAHOBATCA
rony6eiMu. Bugosoit ko gax mo {108], ¢ psaom uaMeHeHUHI.
ITo Heideman & Seidenbusch [146], 8 EBpasuu onpepenenne
NUYUHOK Sympecma po BUAA IO KaKUM-JIUO0 U3 YIOBIETBOPH-
TeJIbHO U3YYEHHBIX 10 CHX HOP MPU3HAKOB HEBO3MOXXHO (B 4acT-
HOCTH, NMeeTCs B BUALY JUIMHA MacKy, (pOpMa IUCTILHO Kpast ee
CpepHel JIONACTH, Y1CI0 U popMa 3y610B Ha NUCTANBHOM Kpae
OOKOBEBIX JIONACTEH MAaCKH, HAUIWINE WM OTCYTCTBHE JIaTePasib-
HBIX IUUIIOB Ha 5-M cerMeHTe GpIOIIKa H Ap.)

<«

Among our damselflies, the species of Sympecma
% are easy to recognise by their unique brownish
bronze body coloration. Besides, in contrast to other
lestids, they hold their wings at rest closed over their abdo-
men. Finally, thanks to their ability to overwinter, the ima-
goes appear early in spring, long before all other zygopter-
ans. The eye coloration of adults is brownish at the begin-
ning but turns blue in spring after overwintering. Key to
species is given after [108], with some changes.

According to Heideman & Seidenbusch [146], it is still
not possible to separate the larvae of Sympecma in Eurasia,
using any characters properly studied untill now, such as
the length of mask, the shape of median mask lobe mar-
gin, the number and shape of denticles on the labial pal-
pus distal margin, the presence of lateral spines on the
fifth abdominal segment, etc.

Kaiouu / Diagnostic keys

Kooy ist onpepenxenus Buaos / Key to species

1. TemHast Me3amucTepHANBbHAS monoca (1/135) B Bepx-
% Hel 9aCTH IPyIM CHIIBHO (KaK ObI KPBUIOBUHO) PaCIi-
peHa HampOTHB KPBUIOBBIX CHHYCOB (BUA cGOKy). Camybr
Sapuuit kpait 10-ro cermenra 6promika (BU CBEPXy) Hocpe-
EUHe BOTHYT M aumieH miumukos (1/136). Camxu: Cpepnss
JIONACTh TepeqHeCnHKY Taankast. KapunaneHas Buika (BUs
cBepxy) umeeT (HPOPMY YUIHHEHHOTO TPEYTONbHUKA, €e BEeTBU
CXOJIATCA B 3ajJHEM HampasieHuu (2).............. S. gobica

1. Dark bronze mesepisternal band (1/135)

’.& strongly (wing-like) widened against alar sinuses
(lateral view). Males: Posterior rim of the 10" abdom-
inal segment (dorsal view) medially depressed, devoid

of spines (1/136). Females: Central lobe of pronotum
(dorsal view) smooth. Carinal fork (dorsal view) has
the form of an elongate triangle; rami of the carinal
fork converging posteriorly (2)........... S. gobica

- 5. gobica > [EHl «



— TemHas nosioca B BepxHeii yactu rpyau (3,5)

) Sympecma — Bugml / species

He paclIupeHa KPhUIOBUAHO HAPOTHB KPBI-
JIOBBIX CHHYCOB, HO MOXET HMETh TaM Ko-
porkuit BeICTYI, B dopMe poxkka. Camiybi
3anuui kpait 10-ro cermeHTa GpIOImKa OC-
peluHe NPUIOAHAT HaAMoKOOUe Tpeyroib-
HOro rpebHs, CHaOXKEHHOIO IIMITMKAMMU
(2,3/136). Camxu: CpenHas A0TACTh Tepen-
HECTIIMHKH TOKpbITa 6yropkamu. Kapunains-
Has BUJIKA uMeeT (DOPMY HPaBHIBHOTO Tpe-
YIONbLHUKA, €¢ BeTBU NpsMble B HampabJie-
HHM OT ME30CTUIMAIbHON  IUTACTHHKH
K KO TPYAM (4,6) « o ovvveinvinnnenn. 2

OcuoBnoit (6onee cBerspiil) Hon Tenxa OeKeBBIt.
Camypr: HuwxHYe ananpHble IpugaTku (BUI CBep-
Xy) KOPOTKHE, UX KOHYMKHU He NOCTUTaioT yPOBHS
BHyTpeHHero 3ybua Ha BepXHUX [pHUIaTKax
(2/136). BHyTpeHHM! Kpail KapUHAJIHHOM BHJIKH
(Bup cBepxy) yTONILIEH B [UcCTanbHOU Tperu (4).
Camxu (8): Aunexnan (Bug c6OKy) B JUCTANBHON
TPeTH 1o Kpawo ¢ 11-13 10BOJBHO KPYIHBIMHU 3y6-
YUKaMu. AHalbHble TPUIATKA (BHI CBEpXy) He
niaunHee 4eM 10-11 cerMeHT GpIoiuKa.. . . S. paedisca
OcHoBHo#t (6onee cBernbiit) GoH Tena TeMHO-6y-

7

9
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— Dark bronze mesepisternal band
(3,5) not widened against alar si-
nuses, but sometimes with a short
triangular projection on sides of its
posterior third. Males: Posterior rim
of the 10™ abdominal segment me-
dially raised into a triangular spined
crest (2,3/136). Females. Central lobe
of pronotum tuberculated. Carinal
fork has the form of an equilateral
triangle, its rami running straight
from lamina mesostigmalis to tho-
racic carina (4,6). ............. 2

Background colour of body fawn. Males:
Inferior anal appendages (dorsal view)
short, their tips not reaching internal
tooth of superior anal appendages
(2/136). Internal edge of carinal fork
(dorsal view) thickened in its distal part
(4). Females (8): Ovipositor (lateral view)
with 11-13 strong marginal teeth along its
distal third. Anal appendages (dorsal
view) shorter than, or as long as, the 10"
abdominal segment. ........ S. paedisca

peit. Camyv: HipkHue aHanpHble NpujaTku jpnuHeee, ux = Background colour of body dark brown. Males: Infe-
KOHYUKHU [OCTHIAalOT YPOBHA BHYTpPeHHEro 3y6ya Ha Bepx- rior anal appendages longer, their tip reaching inter-

Y>> . paedisca =
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Hux npugarkax (3). BHyrpennuit kpai ka~
pUHaIBHON BHIKY (BHX CBEPXY) HE YTOM~
menubii. Camxu (9/135): Sdnnexnag (Bup
c60Ky) B AHCTaNbHON TPeTH IO Kpai
c14~16 BecbMa MeNKUMH 3yOUHMKaMH. on its distal third. Anal appendages
AHanpHble DpUnaTKy (BUl CBEPXY) He KO- as long as, or longer than, the 10"
pode geM 10-i1 CerMeHT OPIOIIKA . . oo vvvvevnnnnn .. . abdominal segment................ .. ..., S. fusca

nal tooth of superior anal append-
ages (3). Internal edge of carinal
fork not thickened. Femuales (9/135):
Ovipositor with 14-16 small teeth

Sympecma fusca (Vander Linden, 1823)

Rus: Cepomiorka 6ypas. Eng: Common Winter Damsel, Winter Damselfly.

Syn: Sympycna fusca.

Ilepuon néra / Flight period: See p. 127 / Cm. ¢. 127.

O6miee pacnpocrpanenue / General distribution: E; U (Only in Cisuralia / Tonsko B IIpen-
ypanbe); C, MDT, AM, NWCA, NAfT.

Pasmepsi/Size: O6my/Tot: 34—-39; Bp/Abd: 25-30; 3Kp/Hw: 18-23.

2 4 OdeHs MMPOKMIl CITEKTP CTOSIUX M MeIJIeHHO Tekymiux 2 »4 A widest range of standing and slowly-flowing

1 LBO)IOCMOB C XOPOIIO Pa3BUTOM BONHOM PacTUTEIBHOC- A\wﬂ-{\ waterbodies with abundant vegetation. Less asso-
TBI0. Menblile, 4eM npyTue fBa BUIA 9TOTO Pojia CBA3aHA ¢ BbicOko  ciated with high-mineralized and brakish waters than two
MHHEPIU30BAHHBIMU U 3aCONIEHHBIMU BOIAMM, HO Bce e He H3-  other representatives or the genus but does not aviod

6eraer ux. them.
IIpocTeix TpUSHAKOB [ OBICTPOi HAEHTHDHKALUU No simple characters for quick identification; an
- HeT, He0OXO MO aKKypaTHOe OIpeflefieHHe Mo KJodaMm - accurate comparison with the key text and illus-

U unmocrpanuam. Apeanst S. fuscau S paedisca B Bocrounoit EB-  trations is needed. The ranges of S. fusca and S. paedisca,
pome mepecekaworcs, HO S. gobica, mo-BUEUMOMY, Hurge He overlap in East Europe, whilst S. gobica seems nowhere to

BCTPEYAETCA COBMECTHO C S. fusca. co-occur with S. fusca.
S. fusca = <
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Sympecma gobica Forster, 1900

Rus: Cepomiorka rotutickas. Eng: Gobian Winter Damsel.

Syn: Sympycna gobica.

Iepuop néra / Flight period: See p. 127 / Cwm. ¢. 127.
O61ee pacipocrpanenue / General distribution: E; U; C,

Pasmepsi/Size: O6my/Tot: 34-39; Bp/Abd: 25—

>« [110X0 U3y4eHbl; BEPOATHO, BCTPEYAETCsi B Pas/IMIHBIX TH-
#H. TIax CTOSYMX BOJOEMOB C XOPOUIO Pa3BUTON BOAHOM PacTh-
TeJIBHOCTHIO, BIJIIOYAs], O9€BUIHO, 1 G0JIee W MeHee 3aCoTIeHHbIe,
IpocTbIx HpU3HAKOB I OBICTPON HAEHTUUKALMK
- HeT. Heo6xonuMo akKypaTHOE onpeeieHue 1o KiodaMm
U WITIOCTPALUAM.

Sympecma paedisca

30; 3Kp/Hw: 18-23.
» & Poorly studied; probably different types of
. standing well-vegetated waterbodies, not unlikely
including some with brackish water.
No simple characters for quick identification. An
4 accurate comparison with the key text and illus-
trations is needed.

(Brauer, 1882)

Rus: CepomntoTka 1o>xHast. Eng: Siberian Winter Damsel.
Syn: Sympycna paedisca, Sympecma braveri Bianchi, 1905; S. annulata Selys, 1887.

Iepuon néra / Flight period: See p. 127 / Cm. c. 127

O6mee pacripocrparenne / General distribution: TEuAs (40— 60N).
Pasmepsl/Size: O6my/Tot: 36-39; Bp/Abd: 25-29; 3Kp/Hw: 18-22.

>, *& TlodTu BCe TUIBI CTOSIUX BOJOEMOB C XOPOIUO PasBu-
4 zoin BOJHOU PaCTUTENBHOCTBIO, BKIIOYas Hosiee UM Me-
Hee 3aCONeHHBIE.
IlpocTpIx mpu3HakoB mius ObICTPOl HaeHTHPUKAUUU
e Her. Heo6xomumo akKypaTHOe oIpefiefieHue 1o KIo9aM
U WILTIOCTPAlMAM.

> S. gobica = 8. paedisca :>.:f .

2 4 Almost any kinds of standing well-vegetated
1. waters, including those with brackish condi-
tions.
No simple characters for quick identification. An
/z accurate comparison with the key text and illus-
trations is needed.
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Lestes dryas Kirby, 1890
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P>  Coenagrionioidea — cemeiicrsa / families 141
Coenagrionioidea
Rus: Crpeaku Eng: Closed-wings
Bampl  9TOTO HamceMmelcTBa O4Y€Hb Pa3HOOOPA3HBI This superfamily includes a variety of species
P8 [0 BHEIUHEMY OGIHKY, [OITOMY OCHOBHOH TDH3HAK, different in coloration and general appearance.

OTIMYAIOIINA KX B LEJIOM OT BUJOB APYroro XpymHoro Hauce- The only simple character to separate the entire group
MeNCTBA PABHOKPBLIBIX CTPEK03, Lestoidea — 570 KOpoTKas iTe-  from the other large damselfly superfamily, Lestoidea, is
pocTArMa, paBHas IO JIJIMHE BCETO OJHOM S4EHKe MO HEH, B TO  a short pterostigma which is no longer than a single cell
BpeMs Kak y Lestoidea ona sBHO ninHHEe — paBHa HE MeHee 9€M  below it, while in Lestoidea it is definitely longer, at least

ABYM STIEHKaM. two-cell long.

llBa cemeiCTBa, M3BETCHbIE HA HAIlIEH TePPUTOPUH, Pas/IIaroT- Two families occurring in our region are separated from
¢t Mexy co60# 110 (hopMe rOJIOBBI 1 CTPOEHIIO KPBIIOBOTO Y€TI-  each other by the shape of head and the structure of wing
pexyronbHUKA. JITIMHOYHBIN KIIOY 10 CEMEHCTB A1aH 110 [146]. quadrilateral. The larval key to families is given after [146].

Kirou s oupenenenns cemeiicts / Key to families

1. Tonosa (1) oueHs mEpoxas,
IPUMEPHO BTpPOE IIMPE CBOEK
nauHEL (BUJ cBepxy). [onenu cpen-
HMX ¥ 3afHUX HOT (3,4) sacHO (MHOT- biae (3,4) clearly (or even stron-
Ja OYeHb CHJIBHO) PaCIIMPEHHBIE y CaMuoB M Clierka E\ gly) dilated in males and slightly
(MM MJI03aMETHO) PACILIPEHHBIE ¥ CAMOK. ... ... .. 7 (or inconspicuously) dilated in

ut thrice as wide as long

/ 1. Head (1) very wide, abo-
(dorsal view). Meso and hind ti-

................. Platycnemididae females.. . . .. Platycnemididae
— Tonosa (2) meHee mupoKas, IpamMep- p — Head (2) less wide, about
HO BJIBOE IIHpe CBOew JIHHEL ['one- u twice as wide as long. Tibiae
HH BCeX HOT He pacIugpeHHsle ¥ 060- ; ) > : never dilated in both sexes (5)

ux monos (5). ..... Coenagrionidae .. Coenagrionidae

Y  Coenagrionidae = Platycnemididae = [EEX]



w2229 1. KpbUIOBOI1 4eThIPeXyroJIbHAK YIIMHEHHBIH, IPAMOY-
rO/BHBIN; Ha IEPEIHAUX KPbUIbSX €T0 Iepearsst (obpatueH-

Hasl K KOCTaJIbHOI XXIJIKEe) CTOPOHA IIPIIMEPHO B TPH pasa JUIHH-
Hee €ro JKe IUCTATBHOM CTOpOoHsI (1). ... ... .. Platycnemididae

— KpbUIOBO¥ YETHIPEXYTONBHUK KOPOTKUH, TpaIleleBUIHBIMN;
Ha IepeTHMX KPBUIbSIX €ro IEPefHsss CTOPOHA 70 JBYX pa3
IUTUHHEE €0 MUCTATBHOM CTOPOHHI (2). . .. . .. Coenagrionidae

@

N 1. Boxossle somact Mackd (3) ¢ 2—4 IIHHHBIMU
II[ETAHKAMHY, CAMAIAMA Ha UX PacIINpPEHHOM dac-

™, U C 5-11 KOpOTKMMHM IIIETMHKAMU II0 BEPXHEMY
kpato. Ecinm Ha kaxxmoit cropore nog6opoaxa (3) ects 60-
Jiee IBYX IeTHHOK, OHH COOpaHbl B OQUH IIOIIEPEYHBIH
psin. [naBHbIi TpaXeMHbIH CTBOJ XKabp BHIAETCS HATIONO-
6ue rpebHS; KOHUBI XKaOEePHBIX IUIACTHHOK C HUTEBHN-
HBIM OCTpOKOHeureM (4). ........ Platycnemididae

— BokoBBI€ JIOIACTH Macké (5) ¢ 5~7 MAMHHBIMH IIfe-
THHKAMHM, CHAOSIIUME Ha HMX pPacIIMpeHHOHN YacTH,

¥ COBEPILIEHHO JHIIEHBI IIETHHOK 10 BEPXHEMY KDalo.
Eciu Ha KaXXmoii CTopoHe Iof6oposika Macku (5) uMe-
ercs Gonee [BYX IIETUHOK, OHH 0OpasyioT fABa psna,
PacXOIAIMXCA OT OCHOBAaHMA IO TYIBIM YIJOM. 3

<«

=229 1. Discoidal cell (the quadrilateral, g) elongate,
== rectangular, its anterior (costal) side being in
forewing about thrice as long as its distal side (1).
............................... Platycnemididae
— Discoidal cell short, trapezoidal, not rectangular, its
anterior side being in forewing at most twice as long as
itsdistal side (2).................. Coenagrionidae

Katouu/ Diagnostic keys

Lot AN

. 1. Labial palpus (3) with 2—4 long setae
on its dilated part and with 5-11 short

setae at its outer margin. If there are more
than two setae on either side of mentum
(3) they form a single transversal row.
Main tracheal stem in procts protrudes at
the lamellar surface in a crest-like manner;
all procts end with filamentous tips (4).
..................... Platycnemididae
= Labial palpus (5) with 5-7 long setae
on its dilated part and completely with-
out setae at its outer margin. If there
are more than two setae on each side of
mentum (5), they form two rows

Coenagrionidae = Platycnemididae = <



) Coenagrionioidea — cemeiicrBa / families

['jaBHBIA TPaXeWHBIH CTBOJ JKabp HUKOTJA He BBIAETCS Ipeb-
HeoOpasHO Ha IOBEPXHOCTH SKabepHBIX IIIACTHHOK; KOHIIBI
KabepHBIX IUIACTHHOK 6€3 HHUTEBUAHOTO OCTPOKOHEIHS
(6/1019). o iii et e e Coenagrionidae

143

obliquely diverging from bases. Main tracheal stem in
procts never protrudes at the iamellar surface in such a
way as above; proct tips not filamentous (6/119).

............................... Coenagrionidae

Coenagrionidae
Rus: Crpeaku Eng: Pond Damselflies Syn: Agrionidae

Ormmaaercs ot ceMeiicrBa Platycnemididae mo Mmewnee
- LIIPOKO¥ TONOBe (KOTOpast IPUMEPHO BIBOE LIMPE CBO-
eif IITAHEI), IO HepPaCIIUPEHHBIM IOJIeHIM 1 110 TparendeBUIHO-
My (He IPSIMOYTO/ibHOMY) KPBUIOBOMY YeTBIPEXYTONBHUKY.
Pasrpanpdenye ponoB M BHIOB BHYTPH CaMOTO CeMeEHCTBa
YaCTO COBCEM HE OUEBHUHO U JAJEKO He BCEraa BO3MOXKHO B I10-
neBuix ycnosusax. O6a mona Nehalennia speciosa, npaspaa, 0mos-
HAIOTCs 6€3 0CO60ro Tpynd, 6arofaps ux O4eHb MEIKUMpasMe-
paM ¥ OKpacke Tejia, Toxoxxed Ha Lestes. Y Bunos pona Ceriagrion
(e1ie HeM3BECTHOTO B Hateil payHe, HO, BO3MOXKHO, OOUTAIOIIIE-
ro rAe-HUGYOb Ha IOTO-3allajie TEPPUTOPHM) KaK CaMIbl, Tak U
CaMKH HMEIOT KPaCHOBAThIE HOTH M NTEPOCTUIMY, ITO CPasy ke
OTJIMYAET UX OT APYTHX CTPENOK. Y OCTaIbHBIX POFOB CaMIIbl
HHOTZa UMEIOT 6osiee MIM MeHee XapakTepHble IMPHU3HAKU JUIs
6uICTpOTO OmpeneneHrs (OKpacka Tena, IJa3 ¥ T. A.). OnHako ux
CaMKH 9allie BCETO OKPaIlleHbI OHOTOHHO M HEBBIPA3UTENBHO H
BCe OY€HDb IIOXOXHM JIPYT Ha APYTa, Tak YTO MHOT/AA C TPYAOM OII-
PeneNsIoTCs JaxXe B PyKax, M HEKOTOPBIE aBTOPBI M36€raloT mo-
MEITATh UX ¥ B KIIOYA. B magbHeHIeM, TOBOPS O JHATHOCTUYECKHX

Separated from the Platycnemididae family by
/ less wide head (about twice as wide as long in
dorsal view), never dilated tibia and by a trapezoidal, not
rectangular, wing quadrilateral.

The separation of genera and species within the family
is not straightforward and sometimes impossible in the
field. Both sexes of Nehalennia speciosa are easiest to sepa-
rate due to their smallest size and Lestes-like coloration. In
the genus Ceriagrion (it is still unknown in our fauna but
may be found somewhere in the south-west of the terri-
tory), both males and females have reddish legs and
pterostigmas, which instantly set them apart from other
coenagrionids. In the rest of the genera, males sometimes
have more or less distinctive features (such as body or eye
coloration etc.) for quick recognition whereas the females
are, as a rule, inconspicuous, dark, uniformly-looking
and often hard to identify even in hand, so some authors
do not include them in diagnostic keys. Thus, when con-
sidering the diagnostic characters of the genera and spe-
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IpU3HAKaXx POJOB U BUMIOB, s OCHOBBIBAIOCH B MEPBYIO ouepens  cies below, I lay stress on the males’ features and never
Ha IIPM3HAKAX CaMIIOB U He YIOMHHAI0 caMOoK 6e3 Heobxomumoc-  mention those of females unless necessary; nevertheless,
TH, OfIHAKO B KJIIOYaxX JaHBI Bce HEOOXOMMMBIE IPU3HAKU M it  the key contains all the characters required for the identi-
oImpenesieHust 060UX IIOJIOB B PyKaX. fication of both sexes in hand.

Katouu/ Diagnostic keys <

Knro4 g5 onipenenenns ponos / Key to genera

1. 3aTeUiok cBepxy (1) menuxkoM 6pOH30BO-Yep-

HBI#, 6€3 CBETIOOKPAIIIEHHEBIX IISITE€H VLM JIMHU dark, bronze-black, without any pale

3a rmasamu. Camxuy: I1lun Ha sifyexiame OTCy TCTBYET. postocular markings (spots or lines). Fe-
............................................. 2 males: Vulvar spine absent. ............2

— 3aThUIOK CBepXy (2) MM IEIUKOM CBETJIBIH (PenKo), . — Dorsal part of occiput (2) totally pale
WM, B HOPME, TEMHBIH, HO C IBYMSI CBETJIOOKpAIIeH- (rarely) or, normally, dark with pale (blue,
HBIMH (rojiy6bIMH, 3€JIeHOBAaTHIMH MM OpaH)KeBbI- ) green or orange) postocular spots (round-
MH) 3aTBUIOYHBIMH HATaMH (OKPYIJBIMH, T'PYIIEBUTHBIMH ish, pear-like, cuneate or linear in shape, often con-

1. Dorsal part of occiput (1) totally

KIMHOBUNHBIMM HJIM JAHEHHBIMH, HHOTZA COENMHEHHBIMH nected by a pale line), sometimes reduced to 1-3
MeXAy oGO0 CBETIOM JIMHHE), MIM Xe, U3pefKa, BMECTO transversallines............... ..o il 5
IIATEH Ha 3aThUIKE |—3 CBET/IBIX OMEPEYHBIX NUHUM. . . . . . . 5 2. Legs reddish, newer with black. Frons with a sharp

2. Horu menuxoM KpacHOBaThIe, 6e3 CIefOB YePHOIM OKPaCKH.
JIo6 ¢ OCTpBIM HOIepedHBIM KpaeM CIepeqy OT aHTeHH, TaK
9T0 B npoduiab OH BHITJSIUT 3a0CTPeHHBIM (4). Camyoe
Bepxuue ananbHble IpUAATKA (BUA cOOKY) HAMHOTO KOpOUe
10-ro cermeHTa OpIOIIKa, COBEPIIIEHHO TYIIBIE
(3). I'masa KpacHBIE. . . oo vvveennn .. Ceriagrion*

— Horu 4epHbIe MM TeMHO-CEPbIE, 6€3 MPU3HAKOB
KpacHoit okpacku. Kpait 16a ciepenyt ot aHTeHH
¢ 3akpyrieHHBIM mpoduneM (5). Camyv: Bepx-

transversal margin in front of antennae,
so it looks pointed in lateral view (4).
Males: Superior anal appendages (lateral
view) much shorter than the 10%
abdominal segment, perfectly obtuse (3).
Eyesred. ..........oooet. Ceriagrion*
— Legs black or (dark) grey, with no red

on them. Frons has no sharp transver-

sal margin in front of antennae, so it

«
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HHe aHaJIpHblE MPUAATKA (BUA COOKY) IIPUMEPHO paBHBI 110 looks rounded in lateral view (5/121). Males: Superior
nnuHe 10-My cerMeHTy Oplollika, €Ciy JKeé HaMHOTO Kopode anal appendages about as long as the 10™ abdominal seg-
HETO, TO 3A0CTPEHHBIE, HE TYTIBIE. « o . v\t v v vennneenrnnns 3 ment, if not then more or less pointed, not obtuse.. . . . 3

> Pyrrhosoma =

CBeTJIOOKpallieHHas JOoIUiedeBast II0JI0Ca BCEra NMEeT-
Cs1, TIOJIHAA, IIMPOKas, epeceKaronias IUiedeBo HIOB
(1). Y B3pocibix ocobeit 0601X TONOB GPIOIIKO CBEPXY
KpacHO€ HJIM OXPHUCTO-XKENTOE € YePHBIM PUCYHKOM |
(y HEKOTOPBIX CAMOK OHO IIOUTH COBEPIIEHHO YePHOE,
C MeJKUMH XeAThIMH oTMeruHamu). Camyor [nasza
KpacHble. BepxHue aHaibHble IPUAATKH (BHI COOKY)
IIOYTH paBHbI IO AAuHE U 10-My cerMeHTy OpIoIlKa, U
HIDKHUM aHaIbHBIM TpupatkaM (2). Camxu: 3amHui
Kpail IepeqHeCINHKY (BUL CBEPXY) IIOYTH POBHBIM, C
OBYMS III0OXO BBIPOKEHHBIMA GOKOBBIMM JIOIIACTSIMH,
OT/IE/IEHHBIMH OT CPENHEH YaCTH TOJIBKO HEGOIbITIMI
BblEMKaMH (3); WM K€ 3TOT Kpa#l SCHO TpPEeXJIo-
TIACTHBIM, C IJIOCKOM U IIIMPOKOH CpeqHel JIONAcThIO ¥
Y3KAMH VITAHEHHBIMH 6GOKOBBLIMM JIOMACTAMHE (4).

3. Pale antehumeral stripe always present,
complete and wide, crossing the humeral
suture (1). Both sexes, when mature, have red
or ochraceous yellow abdomen with a black
pattern (in some female morphs the abdomen
almost entirely black, slightly marked with
yellow). Males: Eyes red. Superior anal
appendages (lateral view) about as long as
inferior ones and as the 10 abdominal
segment (2). Females: Hind ridge of pronotum
(dorsal view) is almost even, with two
indistinct lateral lobes separated from the
middle part only by small notches (3);
otherwise, it is trilobate with a flat and wide
middle lobe and narrow and rather long lateral

................ Pyrrhosoma (P. nymphyla s. ampl.) lobes (4).. Pyrrhosoma (P. nymphyla s. ampl.)
Cpernas forvledeBasi Mojoca OTCYTCTBYET WIIH HEIos- — Pale antehumeral stripe absent, incomplete
Hasl, a €C/IM II0JHAas, TO He IepeceKarolas IiedeBOi or, if complete, never crosses humeral suture
mos (5). Y o6oux moJioB 6proIIKo CBepXy 6e3 KpacHOi | (5). No red coloration on abdomen in both
okpacku. Camjvi: Bepxuue aHanibHbIE IPUNATKA HAMHO- 5 sexes. Males: Superior anal appendages much
ro xopoue 10-ro cermenTa GPIOIIKa, a €CAM PaBHBLI €MY, TO shorter than 10th abdominal segment; otherwise, it
3HAUUTEIBHO NIVHHEE HIDKHUX aHAIBHBIX IpUAaTKOB. Canm- much longer than inferior anal appendages . Females:
Ku: 3aIHUN Kpail epeqHeTPYAU CBEPXY BHITJLITUT HHAYE . . 4 Hind ridge of pronotum never as above........... 4
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4. OcHoBHas OKxpacka 6pIOIIKa CBepXy YepHasi, MaToBast, 6€3
MeTtaindeckoro 6necka. CHOKeHHBIE XPBUIbS CBOUMH
BEPXYIIKaMH He 3aXOJAT 3a IIPOKCUMANbHBIA Kpa#l 7-TO
Teprura GOpromka. Camysr I'maza Huxorma He ObIBAIOT
KpacHbIMU. BepxHue aHanbHble mpupaTku (BuI COOKY)
HaMHOro xopodye 10-ro cermenra 6promika (1). Camxu:
3ajHui Kpai epegHerpynu (Bua cepXy) IiyboKo Tpex-
JIOIIACTHOM, C XOPOIIO 060CO6IeHHBIMA TYIIBIMM JIOIIAC-
TSAMH, CXOMHBIMHU JPYT C APYToM 10 dopMe U pasmepam
(3)ee e Coenagrion (C. pulchellum)

— OcHOBHas Okpacka OpIONIKa CBEpXy O6pOH30BO-4epHas,
C3aMeTHBIM MeTaiudeckuM 6ieckoMm. CroXKeHHbIe
KPBLIbS CBOUMH BEPXYIIIKAMH SIBHO 3aXOJAT 3a IPOKCH-
MaJIBHBIN Kpaw CeIbMOTO Teprura 6pronrka. Camywr: I'na-
3a KpacHble. BepxHu€ aHaNpHbIE IPUAATKY IIOYTH PaBHBEI
10 [UIMHE JECATOMY CerMeHTy 6promika (2). Camxu: 3au-
HUM Kpa#l IepegHErPYAH HE TPEXJIOIACTHOM, a 60 3aK-
pYTJIeHHBIH, 6e3 nomacTeit (4), 1u60 Juiub C eTMHCTBEH-
HBIM Y3KHM BBICTYTIOM IOCPEIIHE. .. vvvvvnnnnneennnnns

o

e Erythromma (E. najas u E. vmdulum)

5(1). CnosxeHHbIE KPBUIbS CBOUMM BEPXYIIKAMH
He 3aXOMAT 3a IPOKCUMAJBHBIN Kpa¥ ISITOTO
TepruTa 6promka. JIo6 ¢ ocTpsIM momeped-
HBIM KpaeM CIlepefyl OT aHTeHH (6), Tak 4TO
B ipoduab OH BBINISIAT 3a0CTPEHHBIM.
Bpromko cBepxy Merauindecku 6iiecTsiee,

Kaiouu/ Diagnostic keys <

4. Abdomen largely black, matted, lustreless,

never bronze-black. Closed wings with their
tips never reach beyond proximal margin of
the 7® abdominal tergite. Males: Eyes never
red. Superior anal appendages much shorter
than the 10" abdominal segment (1).
Females: Hind ridge of pronotum (dorsal
view) deeply trilobate with well-developed
obtuse lobes similar in shape and size (3).. .
............ Coenagrion (C. pulchellum)
Abdomen largely bronze-black with some
metallic lustre. Closed wings with their
tips reach well beyond proximal margin of
the 7® abdominal tergite. Males: Eyes red.
Superior anal appendages almost as long as
the 10™ abdominal segment (2). Females:
Hind ridge of pronotum rounded without
lobes (4) or with a single projecting, nar-

row lobe in the middle, never regularly trilobate. . .. ..

. Erythromma (E. najas & E. viridulum)
5(1) Closed wings with their tips not
reaching proximal margin of the 5®
abdominal tergite. Frons with a sharp
transversal margin in front of anten-
nae (6), so it looks pointed in lateral
view. Abdomen brightly metallic green.

. Coenagrion => Erythromma => «
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> Erythromma = ¥l Nehalennia =

SIPKO-3€e/IeHOoe. 3aThUIOK CBEPXY TEMHBIH, C Y3KOH CBETJION Iy -
TOBUMIHOM IIOIepedHOi monocoi (5/123), 06sI9HO Trosy60H
y 060MX II0JIOB, HO MHOTHA XeNToBaTol y camox. Camxy: Iun
Ha SIH1IeKIIafie OTCYTCTBYET.. . . .. ... Nehalennia (N. speciosa)
Cllo’KeHHbIE KPBLIbS CBOMMH BEPXYIUKAMH ABHO 3aXOMAT 3a
MIPOKCUMAaNBHBIN Kpail 5-T0 Tepruta 6promxa. Kpai n6a ce-
PEU OT aHTEeHH ¢ 3aKpyriaeHHbIM Ipodriem. Bpiomxko okpa-
IIEHO MHAadYe. 3aTBLIOK CBEPXY IIEJIMKOM CBETJIBIA WM JKe
TeMHBIH, HO C JIBYMS CBETJIOOKDaIeHHbIMU (rony6pIMy, 3€-
JIEHOBATHIMU WM OPAHXXEBbIMY) 3aTHUIOYHBIMY ATaMU (OK-
PYIJIBIMHM, TPYLUEBUAHBIMU UM KIMHOBHAAHBIMU), HEPETKO
COCOUHEHHBIMH MEXIY coboit cBeTNION JUHHEH (TONBKO
y Erythromma lindenii 511 sTHA CUJIBHO BBITSHYTHI O [10Y-
TH JMHEAHBIX U MOTYT 6BITH penyIpOBaHbl TO €NUHCTBEH-
HOJ [IOIIEPETHOM JTHMHUAM). v v v v v e 6

Camyor: Bepxuue aHanbHBIE IPUIATKU IIPU-
MEpHO BABOe HavHHee HIKHUX. Camxu (3):
ITepenuenarepanbuble YIJBL CpemHETPYNH
(Bun cBepXy) HECYT KaXIBIA 110 MAIEHBKO-
MY, HO SICHO BBIP&KEHHOMY OKDYIJIOMY
BBICTYIy B Bume Gopopmasku (2). [lun Ha
SUAIEKTANE OTCYTCTBYET. « o v\ uuw s Erythromma (E. lindenii)
Camyp: [[1MHa BEPXHUX aHANHHBIX IIPHIATKOB IPEBBHIIIAET
IJIHY HIDKHAX aHAJIBHBIX MPHUIATKOB ABHO MEHbIe UeM
BaBoe. Camxu: IlepenHenaTepaipHble YIJbl CPETHETPYAM Ge3
OKPYIJIBIX BBICTYIIOB HAIOAO6HE GOPOTABOK. - .« v v v v v 'uns 7
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Occiput with a narrow, bowed transversal line (5/123),
usually blue in both sexes, but sometimes yellowish in
females. Females: Vulvar spine absent...............

-

........... Nehalennia (N. speciosa)
Closed wings with their tips extend be-
yond proximal margin of 5th abdomi-
nal tergite. Frons with a sharp
transversal margin in front of anten-
nae, so it looks rounded in lateral view.
Abdomen coloration not as above.
Occiput dorsally totally pale or with

two postocular spots (roundish, pear-like or cuneate in
shape), sometimes connected by a pale line (only in
Erythromma lindenii these postocular spots elongated or

6.

linear and sometimes reduced to a
singleline). .................... 6
Males: Superior anal appendages
about twice as long as inferior ones
(3). Females: A pair of small but very
distinct round knobs (2) present at
fronto-lateral corners of pterothorax

(dorsal view). Vulvar spine absent.................

........... Erythromma (E. lindenii)
— Males: Superior anal appendages considerably less

than twice as long as inferior ones. Females: No knobs
at fronto-lateral corners of pterothorax. .......... 7
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7.

CaseTnooKkpaIieHHas JoIuiedeBas II0JI0ca U Cie-
HylomIas 3a Hef depHas mosoca ofe XOpoIo
BBID@KEHBI, NPUYEM CBEeTJas IOJN0Ca paBHA
4YepHOM 110 MupuHe win mupe Hee (1). Sagauit |
Kpay IepefHerpynm 6e3 JomacTei, BHIEMOK,
BBICTYIIOB WM YIJIOB, HO pAaBHOMEDHO 3aKpyT-
JI€HHBI} WX ITOo4YTH wiocku# (2). ITrepoctur-
Ma OfHOUBeTHas, TeMHasd. Camyvr [ucramb-

HbIH Kpail IeCSITOro TepruTa GPIONIKa IIPIKATHIM, C MEIKUMU
6yropxamu. Camxu: IIlum Ha aitueknage umeercs (3) ..

.............. Enallagma (E. cyathigerum s. ampl.)
CBeT/oOKpaItienHas OTUIeueBas MONOCa BCEra yiKe
CIIENYIOIIEH 3a Hell YepHOM MmMONIoCH! (4) uin e 6oka
TPYAU TIOYTHU IEJIMKOM CBeTsible (Toyy6ble UaH OpaH-
XeBble), 6e3 SICHO BHIPKEHHBIX YE€PHBIX I10JOC. 3al-

HAW Kpad MePeJHErPyaHd TPEYTONAbHBIN, TPEXJIOMACTHON HMITH
C BBICTYIIAMH, WA JKE MIPHUIIOAHATHIN B CPENHEN IaCTH, A €CIA

PaBHOMEDHO 3aKpYTJIEHHBIH, TO C BBIEMKOM
TIOCPEIMHEE & v o v vov v vee e s s enneenns 8
IltepocTurMa Ha IEpPENHUX KPBUIbAX Y CaM-
OB SICHO IBYXUBETHas, C YEPHOH MPOKCH-
MaJIbHOH YacThIO U CBETJIOH AHUCTANLHOM (5),
y CaMOK Taxke Oojiee I MeHee IBYXIBETHas,
IO Kpa#iHEH# Mepe, JaCTHYHO cBeTnaA. CamibL
HopcanpHast CTOpoHa 2-TO TepruTa Gproiixa
HONHOCTBIO 4epHast (7). [IUCTaNbHBIN Kpai

2

Katouu/ Diagnostic keys <

Pale antehumeral stripe as broad or
broader than black stripe below it,
both being well-defined (1). Hind
ridge of pronotum without lobes,
notches, projections or angles, but
smoothly rounded or almost flat (2).
Pterostigma dark, never dichromatic.
Males: Rear margin or the 10™ abdo-

minal tergite appressed with small knobs. Females:
Vulvar spine present (3).......... ... oLt

........ Enallagma (E. cyathigerum s. ampl.)
— Pale antehumeral stripe always narrower

than black stripe below (4) it or, otherwise,
sides of pterothorax largely pale (blue or or-
ange) without well-defined black stripes.

Hind ridge of pronotum triangular, trilobate or with
projection(s) or raised in the middle, if smoothly

rounded then with an incision in the
middle..............oolo L 8
Pterostigma in forewing in males clearly
dichromatic with black proximal portion
and pale distal portion (5), in females
also more or less bicoloured, at least
partially whitish. Males: Dorsal surface
of the 2™ abdominal tergite totally
black (7). Rear margin of the 10™ abdo-

Enallagma = <
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10-ro Teprrra 6promika 0OBINMHO IPHIIOFHATHIN, C JBYMS BbIC-
Tynamu Wik 3y6urkamu. Camxuy: 11lan Ha siinexiane MMeeTcs
(3/148) ..ttt e e Ischnura
ITrepocTrMa Ha BCeX KpbUIBAX ¥ 0OOUX IIOJIOB OFHOIIBETHAS,
YyepHas, cepast win 6iefHasi, pa3Be 4TO C OY€Hb Y3KO¥ 6enoBa-
TOU 3axkpanHOMH. Camywi: JlopcanpHas CTOPOHa JECATOrO TEpPIH-
Ta 6prolka cBeTsas (rony6as) ¢ 4epHBIME OTMETUHaMH. [yc-
TaJIBHBII Kpail IECATOTO TePTUTA OPIOIIKA ITPIDKATHII, TIAIKHIA.
Camicy: IITun Ha stfiexiIage OTCYTCTBYET. . . .v vt s Coenagrion

o O [TrepocTurma KpacHasi Ui KpacHOBaTasi, MOXKET OBITh
=58P (enoBaToOI JHIIIb Cpasy Hocie MereMopdoza. . . Ceriagrion
— IlrepocTrMa 4epHas, cepas WId GeoBaTas WIM JKe OBYXIIBeT-

2.

> Coenagrion = Ishnura = FE[Y Nehalenma

Hasl, uepHO-6esas, Ho He 6bIBaeT KpaCHOM MIIH KPaCHOBATOMH . . . 2
Mexny Cu R; mucTanbpHee ITEPOCTUTMbI HAXOTUTCS TOJIBKO
2 s9eiiKy; CeKTOp Ry Ha BCeX KPBINbSIX HAUMHAETCS NUCTANb-
Hee y3enka (1). Hagano cexropa R; pacmoniokeHo B mepen-
HUX KpbUIbAX 4epe3 4, B 3aHUX KPBLIbAX — 4Yepe3 3 ssuelKu
REI 2T 1403 S Nehalennia (N. speciosa)

Mexgy Cu R; pucrajpHee OITEPOCTATMBI HAXOJUTCA 3—6 sde-
€K, HIH K€ Ry Ha BCEX KPhLIBAX JHO0 TOABKO Ha 3aAHHX Ha-
YHHAETCs Ha YPOBHE Y3€/Ka UM MpOoKCUMaibHee Hero (2).. 3
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minal tergite usually elevated, with two projections or
denticles. Females: Vulvar spine present (3/148).
...................................... Ischnura
Pterostigmas in both sexes unicolourous, black, gray-
ish, or pale (sometimes with whitish fringes). Males:
Dorsal surface of the 2™ abdominal tergite pale (blue)
with black markings. Rear margin of the 10® abdomi-
nal tergite appressed and smooth. Females: Vulvar
spineabsent........... ... ... oLl Coenagrion

229 1. Pterostigma red or reddish, may only be whit-
"SSP ishjust after emergence . ........... Ceriagrion

— Pterostigma black, grey or whitish, or, otherwise,

2.

black and white dichromatic, but never reddish.. ...2
Two cells between pterostigma and wing top along
costal vein; sector R, in both wings begins closer to
wing top than to nodus (1). Sector Rj; begins in
forewing 4 cells, in hindwing 3 cells distally of nodus.

........................ Nehalennia (N. speciosa)

Three to six cells between pterostigma and wing top
along costal vein, if not then R4 begins in line with nodus
or closer to wing base, at least in hindwing (2)

....... 3
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3.

Cexrop IR, mmuHHBIA (1,2): BEOAL HETO OT €ro Havaia M0

IMPOKCUMAJIBHOTO Kpasi ITE€POCTUIMbl HAXONUTCA HE MEHee
6-8 A4eeKk Ha IEepPefHUX KPbUIbAX M He MeHee 5—7 syeeKk Ha
3aHUX; CyMMa 3TUX 4HCeN COCTaBiseT He MeHee 11. Hipxuumit
Kpa#l IITEPOCTUTMBI HE COBIIANAET C OKPYXKAIOIIMMHU €€ CHU3Y
IIOIIEPEYHBIMU JKUIKAMU, II03TOMY CHHU3Y B HETO YIIAPAETCA
nomepeyHas Xuika (3) . . . Pyrrhosoma (P. nymphyla s. ampl.)

IR,

1

— Cektop IR, 60ojee KOPOTKHIL: BAOJH HETO OT €ro Havana Jo

IIPOKCHMAJIBHOTO Kpast ITePOCTATMBI HaxomuTcs 1-5(6) srae-
€K Ha IepeNHuX KpbUlbsx U 1—4(5) adeex Ha 3aMHHUX; CYMMa
ITUX YHUCET COCTaBaseT MeHee 11. HuokHmMir kpait mrepocTur-
MBbI O6BITHO COBIIANAeT (4) C OKPYKAIOLUMI €e CHU3Y IToIIe-
PEYHBIMHM XUIKaMH (3TOT MpU3HAK CTAOUJIEH y BCEX TeX BH-
OB, Y KOTOPBIX MOYKET BapbHAPOBATH IIEPBBIM) . . . ..o\ ... 4
JKunkosauve penxoe (1,3/128): monHBIX (TO €CTh IPOFOIDKEH-
HBIX 32 R;) 3aysenkoBbix xwioxk Mexgy C u R, He 6onee 7,
BOCbMas (B PENUAMIIAX CITYYasX Y NEBSTAST) JKIUIKM, €CIIN OHU
BOOOIIIE IPUCYTCTBYIOT, He UMEIOT MPONOIDKeHus oxn R;. Ky-
OuTanpHas JKWIKA KOPOTKas, 3aKaHIUBACTCS HA BCEX KPbUIbAX
mpoxcuManbHee Hadana [R,, wiu Ha ero yposse. Hauano R, Ha-
XOOMTCS IUCTaNbHEE y3esKa, XOTS OBl TOJNBKO Ha MepemHUX

3.

<«

Sector IR; long (1,2): there are at least 6-8 cells in
forewing and at least 5-7 cells in hindwing along it
between its beginning point and anterior margin of
pterostigma, sum of these numbers being at least 11.
Posterior margin of pterostigma never matching a
crossvein below it (3)
.............. Pyrrhosoma (P. nymphyla s. ampl.)

Kaiouu/ Diagnostic keys

— Sector IR, (very) short: there are 1-5(6) cells in

forewing and 1-4(5) cells in hindwing along it be-
tween its beginning point and anterior margin of
pterostigma, sum of these numbers being less than 11.
Posterior margin of pterostigma matching (4) a
crossvein below it (the latter character is stable in those
species, in which the former may vary)
Wing venation rather sparse (1,3/128): there are at
most 7 complete (prolonged below R;) postnodals
between Cand R;; the 8™ (-9™) one, if present, never
prolonged below R;). Cubital vein short, ending in
both wing pairs closer to wing base than the starting
point of IR, (or at least at the same distance from
wing base). Sector R, begins distally of nodus, at least

Pyrrhosoma = <
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KpbUIbsX. [ITepocriirmMa Ha repeHUX KphUIbIX Y CaMIIOB SICHO
OBYXUBETHAs, C YEPHO¥M MPOKCHMAIBHOM YacThiO M CBETJION
pucranpHOu (2); y caMOK Taroke 6osiee Ml MeHee TBYXIBETHA,
IO KPaMHEeN Mepe, YaCTHUYHO CBETIIAM .o v vvveennnn Ischnura

— JKuikoBaHue 6oJiee TYCTOE: IOJHBIX 3ay3€IKOBBIX SKHUJIOK
mexay Cu R; e menee 8. Kyburanpuas sxwika 6ojiee ojIaH-
Has, 3aKaHYMBAETCS XOTA Obl HA ONHOW Iape KPbLILEB ¥IC-
TajibHee Mecra BosHukHoBenus IR, Hawano R, maxomurcsa
[IPOKCHMabHee y3eKa I Ha €r0 YPOBHE, XOTs 6bI TONBKO
Ha IEPefHMX KpbUIbsX. lITepocTMrma Ha BCEX KpBUIBAX
y o6oux T0n0B OogHOLBeTHas (4), uepHas, cepas uiaHu 6Gaen-
Hasl, pPa3Be 4TO C OYEHb Y3KOMH 6€I0BaTOM 3aKParHOM

5. Tlrepocturma (4) c OTHOIIEHHEM IIMHEI K IHpuHe 0,8-1,2.. . 6

— [IrepocTUTMA C OTHOIIIEHHMEM AIMHEI K mpuHe 1,4-2,0, 06bI4-

HO cBemyiasi (8). BasaibHBIM YYaCTOK aHAIBHOM >Xuiku (A)

nnuHHee Ky6utananbHod xwikd (Cuq), wim pases e (6). ... 7

> Ishnura =
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in forewing. Males: Pterostigma in forewing in males
clearly dichromatic with black proximal portion and
pale distal portion (2), in females also more or less
bicoloured, at least partially whitish........ Ischnura

— Wing venation denser: there are at least 8 complete

postnodals between C and R,. Cubital vein longer,
ending further from wing base than the starting point
of IR, at least in either fore or hind wing pair. Sector
R, begins proximally of nodus or in line with it, at
least in forewing. Pterostigmas in both sexes
unicolourous (4), black, greyish or pale (sometimes
with whitish fringes). ............ ... it 5
Pterostigma (4) 0.8—1.4 times as long as wide.. ... .. 6
Pterostigma 1.5-2.5 times as long as wide, usually pale
(8). Basal portion (6) of anal vein (A) longer than
cubitanal crossvein (Cug)
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6. DbasaysbHBIN Y9aCcTOK aHANBHOM XWIKU (A) KOpode
Ky6utaHansHO¥ xuikd (Cugq), pexxe — paBeH el

G Coenagrion
— BazajibHBEIN yYacTOK aHAIbHOW JKWIKU [IJIMHHEE
KyOUTAaHAIBHOM MKUMKA (2). v 'vvvvenernnnnnns. 1

...................... Enallagma (E. cyathigerum s. ampl.)
7(5). IltepocTurma acuMmmerpadHas (3): ee mepenHe-
OUCTaNbHBIA YTOJ CHJIBHO OTTSHYT. AHaJbHAas
xunka (A) nacTanbHee y3eKa BCs MM IOYTH BCSL
3UT3ar006pa3Ho, YaCTO O4YeHb HENPaBHUIbHO, U3-

JIOMAHHAS, .\ vvvnnenen Erythromma (E. lindenii)
— IlrepocTurmMa CUMMETpHYHAs, €€ IepefHEAUCTaNbHBIN YIo
He OTTSIHY ThIi, HHOT/IA JIAIIIb CJIETKa YIUIMHEHHBIH (4).. . . . . 8

8. AmHampHas xuika (A) JUCTaIbHEe Y3€JKa Ha 3HAYATEIHHOM
mpoTspKeHuu npsamMas (5,6), TONBKO B KOHIE 3Ur3aroobpas-
Hasi. JKunka R, 67U3 MPOKCHMAIBHOTO Kpasi HTEPOCTUTMBI
IUTABHO M30THYTA WM MMeeT JUUIb 6oiee BHITYKIIBIHM 10BO-
pOT BHH3, HO He H31OM. KpbUibs MenkHe, 3agHee KpbLIO
14-19 (mo 20) MM AIMHOMH.. . ... ... Coenagrion (C. scitulum)

— AwnanbHas xwika (5,7/128) pucranbHee (a MHOTIA U IPOKCH-
MaJIbHee) y3eAKa BCS MM IIOYTH RCsl 3Ura3arooOpasHo, 4acTo

Karouu/ Diagnostic keys <

— 6. Basal portion of anal vein shorter than
(rarely equal to) the cubitanal crossvein

) TS Coenagrion
— Basal portion of anal vein (A) longer

2 than the cubitanal crossvein (Cug) (2).
.............. Enallagma (E. cyathigerums. ampl.)
7(5). Pterostigma asymmetrically (3) shaped:
its fronto-distal corner strongly attenua-
ted. Anal vein (A), distally of nodus, zig-
zag-like or irregularly folded along the
whole length.. . Erythromma (E. lindenii)
— Pterostigma symmetrically shaped, quadrangular, its
fronto-distal corner never clearly attenuated (4)....8
8. Anal vein (A), distally of nodus, is largely straight
(5,6), becoming zigzag-like only at its distalmost
portion. The sector R, rather smoothly incurved
downwards near proximal end of pterostigma. Wings

are small: hind one is 14-19 (to 20) mm long........
....................... Coenagrion (C. scitulum)

— Anal vein (5,7/128), distally (or even proximally) of
nodus, is zigzag-like or irregularly folded along the

<«

ma = [EE Erythromma  [EZ]
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OYeHb HETIpaBUIbHO, u3noManHasd. JKmika R; 6013 mpoxcu- whole length. The sector R; sharply bent downwards
MaJbHOTO Kpasi ITEPOCTUTMBI MMeET SICHBIN yIIOO6pasHbIH near proximal end of pterostigma. Wings are as small
u3snoM BHU3. Kppuibs 1160 Tex sxe pasmepos, 91o 1 B Tese (E. vi- as above (E. viridulum), or considerably larger: hind-
ridulum), nu60 sBHO xpyuHee: 3anHee KPbUIO (19) 20-24 MM wing is (19) 2024 mm long (E. ngjas)..............

mnuHou (E. najas). . . .. Erythromma (E. najasu E. viridulum) ... .......... Erythromma (E. najas & E. viridulum)

e 1. Ouenb MeIKIIe TMYUHKA: TeNO Iiepel Meramopdo-
3oM ymms 8,0-10,5 MM mmHEL, kabpsl 2,5-3,0 MM

B wuHy. [TogboponoyHsle METHHKY Ha BHYTPEHHEH CTO-
POHe CpefHelt JIOIACTH Macky (3) HMcyesarolie MeJIKKe, py-
JUMEHTapHbIE, a eI OHYW HOPMAJIBLHO PasBUTHL, TO OfH-
HOYHBIE YUIH )K€ PACIIOJIaraloTCs IBYMS~TPEMSI KOPOTKUMH
psimami (06BIMHO TIapamu) APYT IIOA APYTOM U He 06pasy-
I0T HU OIHOTO Psiia, B KOTOPOM HACUUTHIBATIOCH OBl 60tee

e 1. Smallest larva: body 8.0-10.5 mm
long; procts 2.5-3.0 mm long. Setae

on inner surface of median mask lobe

(3) extremely small, rather vestigial, if
well-developed then only a single seta
present on either side of mentum, or
more of them gathered below each
other, in 2-3 short rows containing no

ABYX IMIeTHHOK. IInacTMHKM XBOCTOBBIX Xa6p Ha KOHIe more than two setae (usually, there are
BHE3aIHO KOPOTKO 3a0cTpeHHbIe (4). . . Nehalennia (N. speciosa) two setae in each row). Caudal gills have abruptly
— JIIaMHKE KpynHee, Teo nepen MeTamopdozom 11,0-22,0 MM apiculated tips (4)......... Nehalennia (N. speciosa)

nAuHEL, ka6per 3,0-8,0 MM B mHy. [Ton6oponoyHbie

— Larger larva: body 11.0-22.0 mm long; procts
IIETHHKA HAa BHYTPEHHEH CTOPOHE CDENHEH JIOMACTH ﬁ

3.0-8.0 mm long. Setae on inner surface of me-

(A

Mackd (5) Bceria HOPMaJbHO Pa3BUTHL M 00pa3yioT nBa dian mask lobe (5) always well-developed and
SCHBIX ITOIEPEYHBIX UJIM KOCHIX PAAa, K&KABIA U3 KOTO- form two distinct transversal or oblique rows
PBIX CONEPXXHUT HE MEHEE YETBIPEX IIETHHOK. . . . . . 2 5 each containing no less than four setae. ...... 2

)  Erythromma = Nehalennia = Q¥4 ‘



Karouu/ Diagnostic keys ‘
Bokopas gyacTs 3aTsliKa (BUJ CBEPXY) BTO- 2. Lateral portion of occiput (dorsal view)
poe kopoue, deM Tiia3 (1)............... as long as about 1/3 of eye length (1)..
..... Pyrrhosoma (P. nymphyla s. ampl.) 1 . Pyrrhosoma (P. nymphyla s. ampl.)
Boxopas gacTh 3aTBIIKA BABOE KOPOUE, UM IJIA3.. v v v v v v vt 3 - Lateral portion of occiput as long as about 1/2 of eye
CTepHUT IEpBOTO CErMEHTa OPIOMIKa length (2). ..ot 3
HeceT 1-3 pspa mumukos (3,4). XKa- 3. First abdominal sternite bears a
6epHble IIJTACTUHKH C IEeCTPBIM pH- row of spines (3,4). Lamellae with
CYHKOM BJIOJIb TJJABHOTO Tpaxeasib- motley pattern along median

HOTO CTBOMA.. + o ... .. Erythromma 3 trachea............ Erythromma
CTepHUT IIepOBOTO CETMEHTa OpIOIIKA He HeCeT psna First abdominal sternite without a row of spi-
TITHIIIKOB (5) .t v v vevte ettt e eeeeitvieeneanennes 4 NES (5). v vtiiet i 4

An extremely small spine (only visible at
magnification of about "50) present at the very
base of distalmost seta of labial palpus (6). .. ..
......... Enallagma (E. cyathigerum s. ampl.)
— No such a small spine at base of distalmost
seta of labial palpus................ ... 5
5. Body 2.0-3.0 times as long as procts. Two
rows of spines along the opposite sides of a
proct (7) are considerably different in
length and development: one of them is at
least 1.5 times shorter than the other and
IR consists of smaller (shorter) spines, or

Y caMOTO OCHOBaHUS HUCTANBHOM IETHHKHA OOKOBOM
JIOIIACTY MACKU MMEETCS O4Ye€Hb MEJIKUM UK (6), BU-
JUMBI¥ JHIIH TIPA YBEMYEHHAHA OKOJIO X30.. ... .....
............... Enallagma (E. cyathigerum s. ampl.)
Y caMoOro OCHOBaHMA TUCTANBHOM IMETHHKH OOKOBOM g
JIOIIACTHM MACKH HET HAKAKOTO IIIAIHKA. . .. ... .. 5
Teno B 2,0-3,0 pasa niauHHee, YeM xabpbl. Pss
HIAIKKOB BIOJIb TPOTHBOIIOIOKHBIX KPAEB OHOM
H TO¥ Xe KabepHOM IIACTHHKH (7) CUIBHO pasiu-
YalOTCA IO JIJIMHE ¥ CTENEHM Pa3BUTHUS: ONUH M3
HUX BCErfa COCTOUT U3 Hosiee KOPOTKUX II[ETHHOK
M, KaK MUHHMYM, B 1,5 pasa Kopode gpyroro uiad

6

K€ MOKET COBCEM OTCYTCTBOBATE.. ... . .. Ischnura 7 g Mo sometimes absent.............. Ischnura
Teno B 3,0-5,0 pasa pnunHee x&abp, ecu xe Teno kopode, To  — Body 3.0-5.0 times as long as procts, if shorter, then
pAAbl IIMIHMKOB BJOJb IMPOTHUBOIOMOKHBIX KPaeB OIHOM two rows of spines along the opposite sides of a proct

K8 ischnura = [EM Pyrrhosoma = <«
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1 TO# K€ )XaOepPHOM ITACTMHKY PAaBHBL MM [IOYTH PaBHBI IO
IJHHE H CTEEeHH Pa3BHUTHsA, TO €CTh COCTOAT U3 CXONHBIX IO
OAMHE IIETMHOK M PasjMdaloTcs HO JUIMHe He GoJiee deM
Bl.2pa3a(8/154)......cvviiiiiiiiii... Coenagrion
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are (almost) equal in their length and development:
both are made of spines similar in size, while the
length difference between the rows is no more than
1.2 times (8/154). «.vvveviiiinnninnn Coenagrion

Coenagrioninae
Rus: Crpeaku Eng: Pond Damselflies Syn: Agrioninae

<GB DopMaTbHBIN TAKCOHOMHIIECKHI TPU3HAK 3TOTO MOICe-
/!'L MEWCTBA — OTCYTCTBHE y CaMOK HIMIIA Ha SALIEKJIafe.
Omn MoxeT 6BITh NHOTTIAa OYEHD II0/1€3€H B CBA3U C OOLTUM ONHO-
o6pasieM CTPOEHHS CAMOK B 3TOM CEeMeHCTBeE.

<GB The technical taxonomic feature of this subfa-
- mily is the absence of vulvar spine in females.
Because most coenagrionid females are uniformly-look-
ing, this structural feature can be sometimes very useful.

Coenagrion Kirby, 1890

Rus: Crpeaku Eng: Eurasian Bluets,

Camiibl B 1eJIOM TONyO6bie, C YEPHBIM, YdCTO CIOMKHBIM

4 ¥ M3MEHIUBBIM PHCYHKOM Ha OpIOIIKe U C YePHBIMH JIH-

HHAMHA Ha 6OKax rpyauy; raasa Takoke roay6sle (suad ke (dacTHd-

HO) 3eJieHble; TOTAA «JIHLIo» ¥ TPy/Ab TOXe 3esieHbie). CaMKu TeM-

HBIE, OYeHb OHOOOpa3Hble no BHelIHeMmy Bupy. Hanbosee Ha-

gexHble (M HMHOINA eIMHCTBEHHO BO3MOXKHBIE) BHIOBBIE

pasiA4Ms CBA3aHBI CO CTPOCHMEM AHAIBHBIX IIPUIATKOB y CaM-
110B ¥ 3aHETO Kpas NepeNHerpyar y 060HX II0JI0B.

JImamuaxy Muorux BunoB Coenagrion IIOX0O U3YIEHBI H TI03-
TOMY He MOTYT OBITh HaleXXHo omperneneHsl. [1o aToi nmpuumHe
C. australocaspicum u C. ecornytum He OBUIH TIOMeLIEHEL B JIIIH -
HouHbid K04, Jlmunmaka C. vanbrinkae 6pi1a onucana Lohman

»

Pond Damselflies Syn: Agrion

Males have blue background coloration with a
- variable black pattern on abdomen and black lines
on thorax sides; their eyes are also blue (sometimes (partly)
green, then the face and thorax are greenish, too). Females
are rather dark and uniformly looking. The most reliable
(sometimes the only possible) diagnostic traits are con-
nected with the structure of anal appendages in males and
the shape of pronotum hind margin in both sexes.

The larvae of some Coenagrion species are still poorly
studied, and thus cannot be identified for sure. For this
reason, C. australocaspicum and C. ecornutum are omitted
from the larval key. The larva of C. vanbrinkae was
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[200] ouenb xpatTko, TOITOMY HMpPU3HAKH, NPUBEIEHHBIE B KIIIO-
e, MOTYT OKa3aThCsl HEMOCTATOYHBIMH MM BOOOIIIe HEKOPPEKT-
HeiMu. HakoHen, sugbl us rpynnet C. puella — C. pulchellum
(C. puella, C. pulchellum, C. ponticum, C. syriactm), BO3MOXHO,
[IOYTH COBCEM HEOTAMYUMBI APYT OT APYTa IO JUIMHKAM, XOTS
BCE€ OHH 1 [IOMEIIIEHbI B KITIOY.

Kaoqu/ Diagnostic keys ‘

described by Lohman [200] too shortly, so the characters
in the key may be insufficient or incorrect. The species of
the group C. puella — C. pulchellum (C. puella, C.
pulchellum, C. ponticum, C. syriacum) are hardly
distinguishable from each other by larval characters,
neverteless, they all are included in the key.

Kiro4 nns onpenenennus suaoBs / Key to species

1. Bpromiko o 6oxaM BAOJb HIDKHUAX Kpaes 3—7-To Tep-
TUTa C IMUPOKOM IMPOAOABHOM TEMHOW IIOJIOCOM (1
I'pyns cHU3Y, XOTS ObI YACTUYHO, YEPHA. . « o o v v v v v ves e

1

— DBprormko o 60xaM BRoJIb HIDKHHEX Kpaes 3-T0 — 7-TO TepruTa
6e3 mpomoNbHOM TeMHOU noock! (2). I'pyns cHU3y 63 gep-
3 00) % 03 0 - T ¥ 7 S 3

2. Menxuit Bug: miuHa Tena 27-30 MM, 3agHee KPbUIO
15-19 MM pnuHOH, ¢ 10-11 3ay3eKOBBIMM JKHUJIKA-
MH. 3aThUIOYHBIE IIATHA TPYLUIEBUAHBIE, COEIMHEH-
HBIE MKy coboil ceerioit nuuued (3). Ipyns cHusy
Bcst gepHast. Camxu: JlecsaThIil cerMEHT OpIolliKa To-
B350 R C. johanssoni

— Donee xpynubIi BAR: nanrHa Tena 30-38 MM, 3agHee
kpbuto 20-23 MM mMHOM, ¢ 13—14 3ay3elKOBBIMH

*& 1. A wide dark longitudal stripe runs along lower
margins of the 3"~7" abdominal tergites (1). Thorax
underside entirely or partly black................. 2

— No dark longitudal stripe along lower margins of the
3*_7% abdominal tergites (2). Thorax underside never
withblack. ... 3

2. Small species: total body length 27-30 mm;
hindwing 15-19 mm long, with 10-11 post-
nodals. Postocular spots pear-shaped, con-
nected by a transversal line (3). Thorax
underside totally black. Females: Tenth
abdominal segment blue. . ... C. johanssoni

— Large species: total body length 30-38 mm;
hindwing 20-23 mm long, with 13-14 post-

- C. johanssoni - EEZ] <«
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) Coenagrion — Bugsl / species

KUAKaMH. 3aTBUIOYHBIE IISTHA OKPYIJIbIe, HE COENUHEHBI nodals. Postocular spots roundish, isolated, without a
IpYT C ApyTOM cBeTo¥ nuHHel (4/156). Lpyap cEM3y TOMy- transversal line between them (4/156). Thorax underside
6as, c wepHbIME Ho0caMu. Camxu: [{eCsaThiit CETMEHT OPIOLI- blue with black stripes. Females: Tenth abdominal seg-
6T (0] 6. N C. hylas mentblack. ......... .. oo il C. hylas
B(1)s CAMUBL « v o vt et e et e et ettt e e 4 3(1).Males.. ... e e 4
D CAMKU. « it 16 = Females. ........ ..o 16
4. Hmxuwue aHanbHble mpupaTku (1,3) odeHb 60b- 4. Inferior anal appendages (1, 3) very large
ume (B 2-3 pasa JnvHHee BEPXHHX, M B 2 pasa | Q/ (2-3 times aslong as superior ones and twice
JUTMHHEe TECATOTO CETMEHTA GPIOMKA), TUIOCKHe, (T \Y as long as the 10™ abdominal segment), flat,
JIICTOBHUIHBIE, C IPSAMBIMH, ITOYTH COIPHUKACAIO- \” { almost leaf-like, with straight, almost
LIUMICS KOHYIUKaMH. Bproiko B ocHOBHOM dep- 2 touching tips. Abdomen largely black, blue
HOe€, Toy6as OKpacka Ha HeM orpanudena 1-3-m |1 J— coloration restricted to the 19-3 and

8™-9® segments. Postocular spots well-deve-
loped. Hind margin of pronotum with

U 8-9-M cerMeHTaMu. 3aTHIIOYHbIE MATHA XOPOIIIO BHI-
paskeHHbIE, CpenHss JIONACTh 3aHETO Kpasi HepeaHec-

UMHKE OKPYIJIEHHAsA HAH 4eThIPCXYTOJLIIag, HameKo rounded or quadrilateral median lobe strong-
BBIZAETCS Haza/l M HallpaBjieHa BBepX (2). ... ... C. armatum ly elongated back- and upwards (2) ... .. C. armatum
— HipkHue aHaIbHBIE IPHAATKE He JUIHHHee Win enpa guuaHee — Inferior anal appendages shorter, equal to or only
BEpXHHX, €CIH ABHO IJMHHEE, TO Y3KHE, C 3a0CTPEHHBIMH, slightly longer than superior ones, if longer then nar-
KPIOYKOBHIHBIMH, JAJEKO PAacCTaBJeHHBIMY KOHIAKamu. I'o- row, with pointed, hooked, widely separated tips. At
nybas oKpacka IPHUCYTCTBYET Ha CPEJHAX CETMEHTAaX 6pIOMI- least small blue markings present on middle abdomi-
X4, a €CJIM HeT, TO 3aThIJIOTHBIE IIATHA OTCYTCTBYIOT. . . . . ... 5 nal segments, if not then postocular spots absent. . .. 5
5. YepHBIN pHCYHOK Ha TepruTax 6Gpomrka (mo kpaitHeit Mepe, 5. Black markings on middle abdominal tergites (at least
Ha 3-5-M TepruTax) ¢ AByMs JUIMHHBIMHA OOKOBBIMM JIMHMS- on the 3"-5" ones) fork-shaped, with two long lateral
MHA (4), TAHYIIMMHCS HOYTH NO CaMOTO IIEPENHETO Kpas spikes (4) extending forward almost up to proximal

> C amatum - c. nyias = EEE1 EEE) EED
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8(6). Hixnue aHalrbHBIE IPUTATKH(BUAL COOKY)

TepruTa; WX NIHHA, IO KpaiiHel Mepe, BABOE IIPEBBIIIAET
IJIMHY CpefHeH YePHOW JUHHUM Ha TOM XK€ TEPIUTE UJU XK
TTOCTIETIHAL OTCYTCTBYCT: « v v v vvvvv v v vnnnnneevnnnnneeenn 6
YepHBIil PUCYHOK Ha CPENHUX Teprutax 6Oproika 6e3 6oko-
BBIX JINHUH, €CJIX XXe OHU HUMEIOTCS, TO O4YeHb KOPOTKHE, IIPH-
MEPHO paBHbBIE 110 NJIMHE KOPOTKOM CPENHEN YepPHOM JTUHAN
HATOM MKE TEPTHITE. .« vt v vt in v iinenn e e eennn, 10
Jop3ajibHbIe BETBU BEPXHUX aHANBHBIX [IPH-
JATKOB (BHJ CBEPXY) MPU OCHOBAHUY MIUPO-
KO paccTapieHHble (1). 3agHui Kpah ¢ TpeMs
c1a60 Pa3BUTHLIMU JIOTIACTAMH (2). ... ... .. 7 1
Jop3sanbHble BETBY BEPXHUX aHANBHBIX IIPU-
TaTKOB IIPU OCHOBAHUH COTIPHKACAIOTCS MM
HOYTH compHkacaorcss (3). 3amHuil Kpait
C TpeMsI XOPOIIO PAa3BHUTHIMH, BBIJAIOIIUMCS
JOMACTAMHE (4). v vt e it 8
Hmxune anagbHble mpupatke (BEI cOOKy
U CBEPXY) MJIMHHBIE U Y3KHeE, MOYTH DaBHbIE
IO JJIMHE IECITOMY CerMeHTy 6promika (5,6).
..................... C. australocaspicum
Hroxene aHaNbHBIC IPHJATKH TOJCTBIE H KO-
POTKHE, 3HAYUTENbHO KOPOYe AECATOTO Cer-
MeHa 6promika (7,8). . ..o ovv ... C. puella

TOPU3OHTAJIbHO HAIIpaBJICHHBIC, TOHKME, BECbMa [IMHHBIC,
HpI/I6ﬂI/ISI/IT€ﬂbHO BABOE JIMHHEE BEPXHHUX aHANBHBIX IIPH-

Katouu/ Diagnostic keys (

I margin of the tergite and at least two times as long as
the median spike of the same marking (if the latter
PIESENT). . oottt 6
Black markings on middle abdominal tergites not
fork-shaped, without lateral spikes, if the latter pres-
ent then very short, approximately as long as the short
median spike of the same marking. ............. 10
: 6. Dorsal branches of superior anal appen-
dages (dorsal view) widely separated at
bases (1). Hind margin of pronotum with

2 three similar, weakly prominent lobes (2).

— Dorsal branches of superior anal append-
ages (almost) touching at bases (3). Hind
margin of pronotum with three quite
prominent lobes (4). ................ 8

7. Inferior anal appendages (dorsal and
lateral wiews) rather long and slender,
almost as long as the 10™ abdominal
segment (5,6). .. ... C. australocaspicum

— Inferior anal appendages rather short and
thick, considerably shorter than the 0%
abdominal segment (7,8). ..... C.puella

8(6). Inferior anal appendages (lateral view)

are directed horizontally, slender and very long; ap-

proximately twice as long as superior anal appendages

X8 B2l B c ponticum = <«
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and as long as the 10™ abdominal segment. ..
............................ C. syriacum

> Coenagrion — Bugsbl / species

[aTKOB ¥ paBHEIE IO JyiuHe 10-My cermeHTy 6pIOLI-
X T U C. syriacum
— HiokHpe aHanbHBlE MOPHIATKH HAOPaBJIEHHI KOCO — Inferior anal appendages d]I'CCth obliquely
BBEPX, KOPOUYE JIECATOTO CETMeHTa 6pIollika M SBHO | upwards, shorter than the 10™ abdominal seg-
MeHee 4eM BIBOE IPEBOCXOMST IO INHE BEPXHIE aHATbHbIE ment and clearly less than twice as long as superior ap-
15153701 €1 3 3 . SRR 9 pendages .................................... 9
9. Hmwxudhe aHanbHBIEC MPUAATKH SBHO JIMHHEE g y 9. Superior anal appendages clearly longer
BEPXHHUX AaHANBHBIX IPHAATKOB U HECyT (BH than inferior ones and (in dorsal view)
CBepxXy) 3y6uYHK (IIMIIMK) B AUCTAIBHOM YacTH with a denticle (short spine) at distal part
HX BHYTPEHHETO Kpasl. . ... ....... C. ponticum 2 3 of their inner margins. . ... C. ponticum
— Hwxuue aHaNbHbIe IPAIATKE IPUMEPHO PaBHBI — Superior anal appendages about as long
O JiMHe BepxXHHM ¥ 6e3 3y6umka (IIUNUKa) as inferior ones and without a denticle
B MUCTAJBHOM JaCTH MX BHYTPEHHETO Kpas . . .. (short spine) at distal part of their inner

............................. C. pulchellum 4 5 margins. ...............C pulchellum
10(5). lop3anbHbIe BETBU BEPXHUX aHAIBHBIX TIPH- 10(5). Dorsal branch of superior anal appen-
[aTKOB C60KY KOHHYECKHUE, C IIMHHBIMY 3a0CT- dages (lateral view) conical, slender (length/
PEHHBIMH KOHYHKaMH, y3Kde (OTHOIICHHE AMH- ¢ width ratio >1), with long pointed tips,
HBI K IIFIPHHE >1), HECKOJBKO [UIMHHEE HIDK- somewhat longer than inferior anal ap-
HUX aHIBHBIX IpUAaTKOB. [T1a3a 1 «winio» roxy6wle. . . . . 11 pendages. Eyes and entire frontal part of head blue. . . 11

— JopsajbHble BETBY BEPXHUX aHANBHEIX IPUAATKOB c60Ky ko- — Dorsal branch of superior anal appendages (lateral
POTKHE U TOJCTHIE (OTHOLIEHME MIMHBL K mupUHe <1), Ty- view) thick and short (with length/width ratio <1),
bl WIM 3aKpyIJ€HHBble, HE [IMHHEEC HIDKHHMX aHAIbHBIX obtuse or rounded, and never longer than inferior
TIPHIATKOB. .+t v vvvvtvttununneeeeeeeneneennss 13 anal appendages. .............. ...l 13

11. Hind margin of pronotum evenly rounded
with a small incision in the middle. ........
.......................... C. ecornutum

11. 3aguumit Kpall NepeTHEeCIIMHKHA PaBHOMEPHO 3aKpyr-
JIEHHBIH, JHUIID ¢ HeOOJBIIION BHIEMKOM IIOCpENMHE.
.................................. C. ecornutum

»  C pueia > [ C. pulchellum =

17682100551



- 3anHui Kpayl nepefHeCIMHKY TPeXIONaCTHBIN, eCiy JKe 104~
TH pOBHBIX (mmmockwmit), To € BBLICTYIIOM IIOCPEIUHE.. . . . ...
12.

IITepocTurMa moyTH HpaBHIBHO poMOM4ecKas, Ko-
poTKas (miMHa NprMepHO PaBHA LIMPHUHE), C TEMHO-
6ypoii cepenmHOM, GIENHBIMM KPasMM W YEPHBIMU
xuIKaMu BOoxpyr uux (1). JlopsanbHble BeTBU Bepx-
HYIX aHaJIbHBIX IPUIATKOB (BUI CBEpXy) He KPIOUKO-
BupHble (2). YepHbI PHCYHOK Ha 3-5-M Teprurax
6p101m<a C JIAHHO¥ KONIBLEBUAHOW CpefHel JTUHUEH,
Cy>XEeHHO (IIepeTstHyTOM) npu ocHoBauuu (3) .. ...
.................................. C. mercuriale
INTepocTurMa mpaxTHIECKH NPAMOYTONbHAS JIMHHAL
(ee mmHA IPEBOCKOIMT NIMPHUHY KaK MAHKMYM B 1,5 pa-
3a), BCy Onennas, oOpaMieHHAs YePHBIMM JKHIKAMU
(4). JopsanpHele BeTBM BEpXHUX aHAILHBIX HpHIAT-
KOB HeCyT CWIBHO MCKpHBIeHHbIe Kprouku (5). Yep-
HBIA PUCYHOK Ha (3-M) 4-5-M Teprurax Opromixa Ge3
KOIILEBUIHON CpenHeit TUHAH (6).. . . . . .. C. scitulum

13(10). 3apumit xpail IepeNHECIMHKM TPEXIOIaCTHOM

(me TpeyrombHBIM), IPUYEM CPENHAS JTOMACTh SBHO
Menbde, YeM GOKOBBIC, ¥ He CTOJb BHICTYMAXOLIAs.
I'masa u BCs HepefHsAs 9acTh TONOBLI («IMI0») TOIY-
6vie wum cunme (7). 3aTbUTIOYHEIE THA (8) C 3a3y6-
peHHBIM 3amHUM KpaeM (1yna!). IlrepocTurMa TeMm-
HO-6ypast, HOYTH MPaBHALHO pOMOMUECKast, KOPOT-
Kasi, He AJIMHHee CBOeH MMpUHB (9).. ... ....... 14

Karouu/ Diagnostic keys <

— Hind margin of pronotum trilobate; if almost even,

then with a projection in the middle............. 12

as long as wide, with dark brown centre and
pale margins, but framed with black veins
(1). Dorsal branches of superior anal appen-
dages (dorsal view) not hooked (2). Black
markings on the 3™-5" abdominal tergites
with a long spear-like medial spike necked
atbase (3)................. C. mercuriale
— Pterostigma almost rectangular, long, with
length/width ratio about or more than 1.5,
entirely pale, rimmed with black veins (4).
Dorsal branches of superior anal append-
ages with long strongly incurved hooks (5).
Black markings on the (3) 4"-5" abdomi-
nal tergites without a spear-like medial
6 spike (6)...vneiei i C. scitulum
13(10). Hind margin of pronotum never
triangular, but trilobate with median
lobe much less prominent than
lateral ones (7). Eyes and frontal

12. Pterostigma clearly diamond-shaped, about
} P

8
part of head as well as antehumeral stripes blue or

cyan. Postocular spots with toothed rear margin (a hand
glass is needed). Pterostigma dark brown, dearly
diamond- shaped, as long as wide or shorter........ 14

C. mercuriale = <«



) Coenagrion — Buge! / species

= 3ajHUA Kpail IepelHECHUHKH TPeyroabHbIH,
1JtK JKe TPeXJIONAaCTHBIN, HO TOrfa CpeaHss JI0-
NACTh KPyIIHEeE W CWIbHee BHICTYIIaoulasi, YeM

— Hind margin of pronotum triangular or,
otherwise, trilobate with median lobe
more prominent than lateral ones. Eyes

GokoBbie. [71a3a ® BCs NepefHss 4acTh TOJMOBBI 1 2 and entire frontal part of head as well as
AcJIeHbIe HTH SKeJITOBATO-3e/leHble. 3aThII0OYHbIe IISTHA C IIaji- antehumeral stripes green or yellowish-green. Post-
1M 3agEEM KpaeM (1). ITTepocturMa 6osee unu MeHee Ipsi- ocular spots with smooth rear margin (1). Pterostigma
MOYTOMBEHOM BOPMBIL (2).. v oot iiiii e rather rectangular (2)........... ...t 15

14. BepxHue aHambHbIE NPUEATKE (BHA CBEpXYy)
COIPUKACAIOTCH HE TONBKO Y OCHOBAaHMS, HO U
11 KOHIax (To4YHee, COTPUKACAIOTCS 3yOIbl MX
BiyTpeHHero Kpas y Bepxyiuex) (3) .. C. ornatum margins (3) .............. C. ornatum
— Bepxnme aBanbHBIE IPHJATKHA CONPHKACAIOTCH — Superior anal appendages touching only
JIMILUB Y OCHOBaH¥ S, 2 Ha KOHIIAX SBHO PaCCTaBIEHbI W W3O~ with their basal portions but clearly separated at tips
pOBAHBL APYT OT APYTA{4) ..o oiee e C. vanbrinkae (). o C. vanbrinkae
15(13). 3aTeuiounsle NSTHA HW30JMpPOBaHHbBIE, Ge3 : 15(13). Postocular spots isolated, without a
1101IEPEeIHON CBETION NuHIM MeXay HuMmu (5). transversal line between them (5). Pro-
3anHui Kpa#l HepeNHECINHKK BeCh YEPHBIIL notum black along its posterior rim.

14. Superior anal appendages (dorsal view)
touching with their basal portions, and
also at tips, with the spines on their inner

Ueproe HmATHO Ha 3-5-M Teprurax Opromika 3a- 5 6 Black markings on the 3-5™ abdominal
iumaet 6osee 2/3 nx puuast (7). ....... C. lunulatum g tergites occupies more than 2/3 of each tergite
— 3aTbUIOYHbIE IITHA COENUHEHBI NIONIEPEYHOM CBETIOM ' (72 P C. lunulatum
nuuuen (6). 3amHu Kpa HepenHeCIIMHKM CBETIBIN il = Postocular spots connected by a transversal line (6).
(romy6oit). YepHoe naTHO Ha 3-5-M Teprurax 6prom- Pronotum pale (blue) along its posterior rim. Black
Ka 3aHMMaeT OKOJIO MOJIOBUHBI X JJIUHLI (8). ....... markings on the 345%™ abdominal tergites occu-
................................... C. hastulatum pies about one halfof its length (8) . C. hastulatum
16(3). MesocturmaibHas IUIACTHHKA IIXPOKO-TPEYIOIL- 16(3). Lamina mesostigmalis (mesostigmal plate)

Hast (1,2/162) . oot i e e 17 7 8 broadly triangular (1,2/162).......... S

> G omatum = c. scitutars {EZ2 ESEN EEY




162 Kaiouu/ Diagnostic keys <
— Me3socTurMasnbHas IJIACTUHKA He ObIBaeT TpeyroipHoi ... 18  — Lamina mesostigmalis never triangular........... 18
17. MesocTurmanphast IiacTuika (1) BormyTas, ¢ 1 17. Lamina mesostigmalis (1) hollowed out,
ACHO NPUIONHATHIMU KpasMu (0COGeHHO BBIC- with its margins raised all around
TYHAIOLIYIMY C3a/iK B Bujie pebpa). ........... (especially posteriorly) ..............
........................ C. australocaspicum veirveeinvnoo... Coaustralocaspicum
— MesocrurManbHas racTudka (2) me Borayras, czagu 6e3 — Lamina mesostigmalis (2) flat, not hollowed out; its

IPUIIOTHATOrO BBICTYNAOIero pebpa . ........ C. ponticum posterior margin not elevated.......... C. ponticum
18(16). Bcs witn o4t BCA 3aRHAS 4acTh FOJOBBI 3 18(16). Entire (or almost so) rear portion of head (aside
(He cyuTas 3aTHUIOYHBIX IIATEH), a TAKKE YacTh from postocular spots) and part of occipital cavity
3aTHLUIOYHOM BOAAUHBL cBeTable (3)........ 19 (g » pale (3). .o 19
— 3arsUiovHas BIaAWHA LEJUKOM YepHas. . . . . 20 — Occipital cavity entirely black .................. 20

19. Anal appendages totally black (6). Hind
margin of pronotum clearly trilobate (5).
T.amina mesostigmalis with lateral knobb-
les. Pterostigma almost rectangular, long
with length/width ratio about or more
than 1.5, entirely pale, rimmed with

3agHui Kpai MepelHeCIHHKY ACHO TpexJionac-
oI (5). McesocTHrMannias muacTuHKa ¢ 60-
koBbIMH Oyropkxamu. ITtepocrurma mpaxruyec-
Ky IpsAMOYTONbHAS NJIMHHAS (ee faUHa IIPeBOC-
XOmUT MIMPUHY, KaK MUHHUMYM, B 1,5 pasa), Bca 6mennas,

19. AganbHble TIPUFATKHM IEIUKOM dYepHble (6). 4 /~\

obpaMileHHas YepHbIMU KuIKamu (4) . ......... C. scitulum black veins (4) ........... C. scitulum
~ AmnaibHble IPUIATKA B OCHOBHOM CBeTasle (9), 7 -+ Anal appendages largely pale (9) but dor-
HO CBEPXy — C Y3KOH 4epHOMN juHHueH. 3agHuil \ sally with a narrow black line. Hind mar-

Kpail ImepenHeCuHKH (IIOYTH) IPAMOM, C Ma- Ll gin of pronotum (almost) straight, with a
JIEHBKUM CPEIUHHBIM BBICTYIIOM, HO HE TPEXJIO- small median projection, never clearly
nactHsii (8). MesocturManstas MIaCTHHKA 6€3 9 i trilobate (8). Lamina mesostigmalis small,
6oxoBbix Oyropxos. Ilrepocrurma (7) mOYTH HpPaBUIBHO - without lateral knobbles. Pterostigma (7)
pombudeckas, KopoTKas (A/IuHa IPUMEPHO paBHA MIKPUHE), -] clearly diamond-shaped, about as long as




> Coenagrion — Buge1 / species

€ TeMHO-Oypoli cepenuBOH, 6JIEMHBIMI KPasMU U 4ePHBIMHA
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wide, with dark brown centre and pale margins, but

HKUIKAMU BOKPYT HEX + v v v v v e vrnneaeesnunnss C. mercuriale framed with black veins.............. C. mercuriale
20(18). 3anHuit Kpa¥ NIEPeAHECTIMHKN 3aKPYINEHHBIN, € He-  ==——n  20(18). Hind margin of pronotum rounded with a
60J1b111011 BeIeMKOM ocpenuse (1).. ... .. C. ecornutum Ve \ small incision in the middle (1).. C. ecornutum

— BagHui Kpa¥ IepefHecIuHK) TPeXJIONacTHbIH, 6e3 Bbl-
€MKH, WJik JKe ¢ BbIEMKOM Ha BepXyIIke XOpolLlo Bbipa- !
JKeHHOU CPeUHHOM JIONAaCTH
3apsnit Kpall IepefHeCIIMHKA TPEyroJbHBIH MM Ke ACHO
TpeXJIONACTHBIN, B IIOCIENHEM CIydae CpefHss JOINacThb
KpymHee ¥ CHJIbHEE BBICTYTIaeT, YeM 6okosele. Mexny Hava-
oM IR, M ITEPOCTUIMOM 3—6 TIELK. . .. oo v e v v 22
— 3amnuil Xpail NepeqHeCIIMHKY TPeXJIONacTHBIN (MHOrIa Hesc-
HO TPEXJIONACTHBIA, HO, BO BCAKOM CJIy4ae, He TpPEyroib-
HBIH), C TpeMA IPUMEPHO OJMHAKOBO Pa3BUTHLIMM JIOIACTAMH
WUIH JKe CO CpeNHEH JOIacThIO ABHO 60J1ee MeJKOH, 4eM 60KO-
Bble, ¥ He CTOJIb BhICTyNaromiein. Mexay waganoMm IR u nite-
pocTurmoin 2—3 guerku 24
3agHuil Kpail IepeqHEeCIMHKM IIOCpEefUHe C Y3KHMM,
CHJIbHO IPUIIOAHATHIM BBICTYIIOM, BBIPE3aHHBIM I10C-
penuHe (2). MezocTurMaibHas IiacTHHKA (3) ¢ peb-
phIKOM (OpHEHTHpPOBAaHHBLIM HamcKoch). Iltepoc-
THIMa CBeT/0-cepast. BocbMoit Teprut 6prolika B oc-
HOBHOM TOny60it (4) ... ovvevnninnn.. C. armatum
~ 3agaui Kpai TepenHeCIHHKE MHOM. MesocTurmans-

Has IIJacTMHKa 6e3 pebpbimika. BoceMoil Teprur

6promika crIows (MK B OCHOBHOM) YEPHBIM . . . . . 23

»> . mercuriale = C. ponticum

21.

22,

S

21.

— Hind margin of pronotum trilobate or triangu-

lar with no incision in the middle or rarely wit
an incision at top of a well-expressed median lobe.. . 21
Hind margin of pronotum triangular or, otherwise,
clearly trilobate with median lobe more prominent
than lateral ones. There are usually 3-6 cells between
proximal end of IR, and pterostigma. ........... 22
Hind margin of pronotum never triangular, but
trilobate {(or indistinctly trilobate) with equally devel-
oped lobes or with median lobe less prominent than
lateral ones. There are usually 1-3 cells between proxi-
mal end of IR;and pterostigma................. 24

22. Hind margin of pronotum in the middle with a nar-

row, distinctly elevated projection notched
at tip (2). Lamina mesostigmalis with an
oblique rib (3). Pterostigma light grey. The
8™ abdominal tergite largely blue (4) .. ...
.......................... C. armatum
Hind margin of pronotum not as above.
Lamina mesostigmalis without rib. The 8
abdominal tergite entirely or largely black.
oo 23
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23. 3apuuit Kpaii nepenHeciuuk (1) rry6oKo Tpexiio-
[IaCTHBIM, C Y3KUM, IOYTH IIPSIMOYTOJIbHBIM Cpe-
IOMHHBIM BBICTYIIOM; BCE JIOIIACTH C YePHbIM 3aIHUM
xpaeM (3). Basanpnas vacTp 8-To Teprurta OpromiKa
rony6as ¢ uepHO CpeNUHHOM TuHmeit (2) . .. ... C. lunulatum

= 3apHmil Xpail NepenHecuuky (3) Gomee wiu Menee 3
TPeyroNbHbIY, 00paMIIEHHbIH C3aTy CBETJION (OKen-
TOBATO-3€JICHOM) JIAHUEL; CPemMHHBIA BBICTYII
O4eHb IIMpoKuii, B hopme Tymoro yria. Bocemoit
TEPruT GPIOLIKA CIUIOLIb YepHbId (4) ... ...... C. hastulatum

24(21). 3apumit Kpaii IIepeHeCIHHKN [Ty60KO TpexyIo-
IIaCTHbIM, ¢ MAJIEHbKOM CpelHeN JIONMAcThio, HaXOMs-
IIefcsl B ITyGOKOT BbleMKe MKy ABYMsI KPYITHBIMH,
CWIBHO BBICTYHAOMMMU GOKOBBIMH Jionactamu (5).
3aTburounble 1ITHA (6) C 32a3yOPeHHBIM 3aTHUM Kpa-
eM (irymal). BpromKo 1OBOJIBHO TOJICTOE. . .. .. . .. 25

~ 3apuuit Xpail epefHeCINHKA HHOIO CTPOEHMUS, ACHO
TPEXJIONACTHBIH, C TPEMS OIMHAKOBO KPYIIHBIMHU JIO-
[IACTSMH WM XKe HESCHO TPeXJIONacTHBIN, co crabo
BBICTYHAIOIMMH JIOIACTSIMM. 3aTbUIOYHBIE ILITHA
¢ IIagKuM 3agHEM KpaeM (7). Bpromixo Tomxkoe . . 26

25. CpenuuHad JIONACTh NepefHeCIIMHKA Haxpe3aHHas,
C SICHBIM BBIPE30OM y BepXywmku (8). ... . C. ornatum

~ CpenmuHHas JONaCTb IepPeNHECIIHHKN IebHas, 6e3
BBIpe3a WM C eiBa 3aMETHBHIM BbIPe30M Y BEPXyIl-
xu (9). C. vanbrinkae

23,

Kniouu/ Diagnostic keys ‘

Hind margin of pronotum (1) deeply trilo-
bate, with narrow, almost rectangular median
projection; all lobes posteriorly black (3).
Basal part of the 8™ abdominal segment blue
with a black medial line (2). . .. C. lunulatum
Hind margin of pronotum (3) more or less tri-
angular; rimmed posteriorly with a pale (yellow-
ish green) line, the median projection very broad
in the form of an obtuse angle. The 8™ abdomi-
nal segment entirely black (4). . C. hastulatum

24(21). Hind margin of pronotum clearly trilobate

25.

with small median lobe placed in a deep
incision between two large, prominent, rounded
rectangular lateral lobes (5). Postocular spots (6)
with toothed rear margin (a good hand glass is
needed). Abdomen rather thick........... 25
Hind margin of pronotum not as above: it is ei-
ther clearly trilobate with 3 more or less equally
prominent lobes or weakly lobate with 3 indis-
tinct lobes. Postocular spots with smooth rear
margin (7). Abdomen rather slender. ... ... 26
Median lobe of pronotum hind margin clearly
incised, with a distinct notch at the top (8) ..
............................. C. ornatum
Median lobe not incised, without or with a
vestigial notch at top (9) ..... C. vanbrinkae

. C. omatum - [EZ] B4 BB <«



’ Coenagrion — Bugsl / species

26(24). 3apHuit Kpail mepegHECIMHKY CKOpPee BOJTHHUCTBIN,
YeM JIOIAaCTHBIN, C TpeMs c1ab0 pa3BUTHIMU JIOIIACTS-
MI (1) 27

— Sagpuil Kpail IepeguecHMHKU rAy6OKO TpexjomacT-
HBI, C TPeMs XOpOLIO Pa3BUTHIMHM, BBIJAIOIIUMUCH
JOHACTAMHA (2) oot i i et C. pulchellum

27. Jlomactu 3amHero Kpasd IIepefHECIIMHKA HIAPOKUe
u cabo o6ocobienst Apyr ot apyra (3) .. ... C. puella

— JlomacTy 3agHero Kpas HepefHECIIMHKM MeJNKHe, HO
6osiee KOMIIAKTHBIE W JIydnle 060COGJIeHbl IPYT OT
1§53 v R C. syriacum
Ipumeyarme: [IpuBeneHHbIe NPU3HAKY (KAK U APYTHe, H3BECTHBIE IO

CHX TIOp) He BIOJIHE HafIeXXHbI WIS pasrpanmdenus camox C. syriacum

u C. puella. TTo cyuiecrBy 9TH fBa BHIA XOPOIUO Pa3sNHIalOTCS JUIIL 110

CTPOEHHUIO aHAIBHBIX IPUAATKOB ¥ UX camiy06.

1. Temo nuumuxn B 3,0-5,0 pas pamuuee >XabepHbIX
TUTACTHHOK .+ttt vvevnvvnennannnnncnnsneenannsnnns 2

— Teno B 2,0-2,5 pa3a nianHHee >KabepHBIX ITaCTHHOK. . . . . . . 5

2. JKabepuble NIACTUHKM Y3KO-JaHUETHBIE C MaKCHMaJIbHOM
mMpuHOM NpuMepHo nocpepuie (5). Tperuit cermedT aH-
TEHH JJIAHHEE BTOPOTO. v v vveve e vunrnennnnsn. 3

~ MakcuMaibHas [HpUHA XKabepHbIX ITACTHHOK Ha-
xomutcs 6mm3 ux sepxymxu (6). Tperuit n 2-it cer-
MeHT aHTeHH NPUMepPHO ONMHAKOBHI IO mauHe. JIu-
HUS 3yOUoB (4) Ha AUCTAIBHOM Kpae OOKOBBIX

P> C. puella = EEH C. pulchellum = 551 |
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26(24). Hind margin of pronotum rather wavy
than lobate, with three indistinct, hardly
prominent lobes (1).................. 27

— Hind ridge of pronotum deeply lobate with
three well-developed, prominent lobes (2). .

......................... C. pulchellum
27. Lobes of pronotum hind margin are rather
wide and indistinct (3).......... C. puella

— Lobes of pronotum hind margin, however
small, are more compact and distinct.. . ..
................................... C. syriacum

Remark: The characters described above (as well as any other

known so far) are not quite reliable to distinguish the fernales of
C. syriacum and C. puella. The two species can only be certainly
separated using the structure of the male anal appendages.

g 1. Larval body 3 to 5 times longer than the procts

(caudalgills)........covviiiiiiiiiiian, 2

— Body2to2.5times aslongasprocts.............. 5

2. Procts narrowly elongated in shape; their
broadest part located approximately at
their middle (5). The 3™ antennal
segment longer than the 2™ one.. ... . 3

— The broadest part of procts located
near their ends (6). The 3" antennal seg-
ment about as long as the 2™ one. Ser-
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3

5(1). ’KabepHble IUTACTHHKY B CpefHel 9acTH C SCHO

Kaouw/ Diagnostic keys <

JIOTIACTe} MAacKH PaBHa IO [JIMHe, KaK MHUHUMYM, IIOJIOBUHE rated (4) line at distal end of labial palpus at least as
IAWHBI HOABKHOIO KPIOYKa DTOM JIONACTH. . . . . . C. scitulum wide as half length of movable hook. ... . C. scitulum
Ha pacnpasieHnoM (0 ILIOCKOrO COCTOSHMA) 3. On a spread (flattened) mentum, setae
nop6oponKe IIeTHHKM 0o0pasyloT aBa pspja IIof produce two rows at an angle of
yriaom 100-140° apyr x gpyry (1). llunuxu Bross 100-140° to each other (1). Spines along
JarepagbHOTO Kuwisg Oproliika NJIMHHEe, YeM Ha lateral keel of abdomen larger than those
NPYrux vacrsax Opiomika, u oOpasyloT OFUH DR on the rest of abdomen and form a single
WM Y3KYI0 ostocy (3) ... ... C. mercuriale row or narrow band (3).. . C. mercuriale
Ha pacnpasneHHOM (g0 IJIOCKOTO COCTOSIHUS) On a spread mentum, setae produce two
on6opoKe MeTHHKH 06Pa3yloT 1Ba psiia NOK yT- rows at an angle of 80-100° to cach other
10M 80-100° mpyr x apyry (2). Hlumuxu Baos na- (2). Spines along lateral keel of abdomen
TepIbHOIO KuJist GpIOMmIKa He JUIMHHEe, 9eM Ha not larger than those on the rest of abdo-
Apyrux 4acrsx 6prouika, u 06pas3yioT HIHPOKYIO IIOJOCY WA men and form a wide band or even cover the entire
[OKPHIBAIOT BCIO TIOBEPXHOCTh Kuist (4). ... oiuu. .. 4 surfaceof keel (4). . ..ot 4
Kasxpas cropona nop6opoaxa ¢ 5 mernnKamu (2). 4. Five setae present on each side of pre-

................................ C. ornatum @ § mentum (2). ............C. ornatum
Kaxnas cropora nogboponxa ¢ 4 meruakaMu (6). — Four setae present on each side of pre-
............................... C. johanssoni mentum (6)............C. johanssoni
Kaxpas cropona non6oponka ¢ 2-3 meTunkamu. 5 3 Two or three setae present on each side
(7) oo C. vanbrinkae of prementum (7). . .... C. vanbrinkae

5(1). In the middle part of a proct, thereis a
well-expressed transversal (nodal) su-
ture starting from a nodus (usually
looking like a notch) situated at the gill
margin, or connecting two nodes on
opposite sides of a gill (8)........... 7

BBIP&KEHHBIM IIOIEPEUHBIM (y3€IKOBbIM) IIIBOM,
OTXOHSIIMM OT y3eska (4acTo B (hopMe 3aCEUKH)
[0 KPar0 MIACTHHKH MM COeNUHSIONMM JBa Ta-
KUX y3eIKd, HaXOMISIIMXCA 110 Pas3HBIM ee CTOPO-
HaMm (8).




> Coenagrion — Bughl / species

— JKabepubie miuacTunkm 6e3 MOIEPETHOro LIBA H 9acTO
naxe 6es y3enkos (3aceuex) 1o kpasm (9/166). ... ... 6
6. JKabepupie ruracrmuxu mauHHbIE K yskue (1,2), snwmm-
POKT mMeeT OTHOLIeHMe JINHBL K mmpuse 7—10. Ysenxu
IO KPasiM IUTACTUHOK COBEPIIEHHO OTCYTCTBYIOT, HO Kpast
IUIACTMHOK 10 BCell jiuHe 3asyOpeHHBle. BTOpmdHbIE
Tpaxe: MOTryT uHorna ObiTh HesameTHbIMH (2). . . C. hylas
— YKabepupie nnacrunxu (3) a8HO 60Jee IIUPOKHE U KOPOT-
KHe, STUIIPOKT HMeeT OTHOIIEHHE IJIMHbI K IIMPHHE 0KO-
s0 4. Tlo KpasM IUIaCTHHOK HMEETCSl OOHMH y3eJOK WM
napa y3eiKoB, COOTBETCTBEHHO, Kpasl IJIaCTHHOK 3a3ybpe-
HBI TOJHKO OT OCHOBAHMS JO Y3eJKa. BropmuHble Tpaxen
BCET/IA XOPOIIIO 3AMETHBI « + o v vvvves e vnnss. C. ecornutum
7(5). Kpas >xaGepHbIX IJTaCTHHOK SBCTBEHHO YTOJIIIEHBI
{CKJIepOTH3HPOBAIIBI) HA yUaCTKe MEXKAY Y3eTKOBBIM

IIBOM (WJIM Y3€JIKOM) B BEPXYIIKOH (4) .......... 11
— Kpas xxabepHbIX [IACTHHOK BCIOAY OAMHAKOBO TOHKHE,
HUTZE He CKIEPOTU3UPOBAHBI (5). .. o.vv v, .. 8

8. Ha mepacmpaBrensoM (HaTMBHOM) HOx6OpOAKe Irie-

THHKM OGpasyloT ABa psna DOA yrioM 60-70° mpyr 4 °
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— No transversal suture in procts, nodes at their
margins are often absent as well (9/166) .... 6

’ ) 6. Procts long and narrow (1,2), epiproct being

7-10 times as long as wide. No nodes
(notches) at proct margins, however, the mar-
gins entirely serrated. Secondary tracheae
someties invisible (2).............. C. hylas
Procts (3) distinctly shorter and wider, epiproct
being abour 4 times as long as wide. A single
node or a pair of nodes (notches) present at
proct margins, and the margins are serrated only
from their base to the nodus. Secondary tracheae
always clearly visible ........... C. ecornutum
7(5). Proct margins clearly thickened (sclero-
tised) between the nodal suture (or nodus)

and the tip of proct (4) ................ 11
— Proct margins evenly thin, nowhere thick-
ened or sclerotised (5) ... ..cvviieeiian. 8

8. On an unpressed mentum, setae produce
two rows at an angle of 60-70° to each

K Apyry, a Ha pacrpapjJeHHOM O IUIOCKOro COCTO- other, ona spread (flattened) mentum
SHWS — 1O, yIaoM MeHee 90° (6) ... .. C. puella § é less than 90° (6). ..+ .vvvr... s C. puella
— Ha marueHOM mon6opopke IIeTHHKH 06pa3yioT — On an unpressed mentum, setae produce
nmBa psapa mox yrmom 80-90° mpyr K mpyry, a Ha two rows at an angle of 80-90° to each other,
pacripaBieHHOM — 1107, yriom Gonee 90° (7) . . on a spread mentum more than 90° (7). .. 9

Y C. mercuriale = RS 1778211 8552




10.

JucranpHas 4acTh XKabepHbIX MIACTHHOK 3aKPyIJIcH-

Has win sneBuaHas (1) ............ C. pulchellum
HucranbHas 9acThb skabepHbIX IUIACTHHOK JIAHIIETHAS WIH
TIPOZIOMIOBATASI (2) « v v v v v v e eieteeeeaaaaien e 10

BuemmHui psj MMUIIUKOB IIO Kpaio XKabepHOM ITac-
TUHKY HE3HAYWTEIbHO JJIMHHEe BHYTPEHHEro (OTHO-
IIegue ux JIMH He 6onee 6:5) (3) ....... C. ponticum
BHemHwmIT psi IUITUKOB [0 Kparo kxabepHOI I1aCTHH-
KM 3HAYUTEIbHO JJIMHHEe BHYTPEHHero (OTHOLIEHHe
UX IJIMH IBHO 6osee 6:5) (4) ............ C. syriacum

11(7). Macka B CJIOXEHHOM COCTOSSHUM CBOUM COUYJIEHEHU-

12.

€M IOXOIWT IO OCHOBaHMS CpefHeil ape! HOT. JyInHa
mopboponka Macku (OT COYIEHEHMS IO BepXyILIKH)
[IPUMEPHO BYETBEpPO JUIMHHEE, YeM JIHHUS COLIeHEeHUS
(5) vee i e C. lunulatum
Macka B CJI0KEHHOM COCTOSHUM CBOUM COYJIEHEHUEM
He TOXOAUT O OCHOBAaHUS CpenHed Mapsl HOT. . . . . 12
Inuna nop6opomka Macku OT 6a3aibHOrO COWIEHEHMS
IO BEPXYIIKY IPHOIU3UTENHHO BUETBEPO IPEBOCXOMUT
IJIMHY CaMOl JIMHUY GasaIbHOTO COYIEHEHWs
(5 2 C. hastulatum
Hnuua nopboponxa Macku oT 6a3aIbHOTO COUe-
HEHWsSI IO BEPXYIIKM IPUMEPHO BTPOE IIPEBOCXO-
IWT IJIMHY CAMOU IuHum cowienenus (7). ... ..
............................... C. armatum

Knaiouu/ Diagnostic keys <

9. Distal part of procts rounded or egg-shaped.

() o C. pulchellum

— Distal part of procts lanceloate or elongated.

() e e 10

10. Difference in length between marginal spine

rows along different sides of a proct no more
than5:6 (3) ..ovvvveennnn... C. ponticum

— Difference in length between marginal spine

rows along different sides of a proct much
morethan5:6(4) ............ C. syriacum

11(7). Labium at rest reaches mesocoxae with its

hinge. Mentum length (measured from basal
articulation line to its distalmost point) about
four times as long as the length of basal

articulation line (5).......... C. lunulatum
Labium at rest does not reach mesocoxae
withitshinge ............... .. ... 12

12. Mentum length (measured from basal
articulation line to the top) about four
times longer than the basal articulation
line(6) ..., C. hastulatum

— Mentum length (measured from basal ar-
ticulation line to the top) about three times
as long as the length of the basal articula-
tionline (7)............... C. armatum

C. pulchellum => C. syriacum :> «
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Coenagrion armatum (Charpentier, 1840)

Rus: Crpenka Boopyxennas. Eng: Dark Bluet, Norfolk Damselfly.

Syn: Agrion armatum.

Ilepuon néra / Flight period: E: MV — EVI (BVII). C: Het nannsix / No data.

O6wee pacipocrpanenne / General distribution: EuAs (48—63N); C (loc).

Pasmepwi/Size: O61y/Tot: 31-34; Bp/Abd: 22-26; 3Kp/Hw: 16-21.
«& Menxue BOoeMbl CO CPEIHUMH IO IYCTOTE 3apOCIAMHU >, Shallow waters with rather medium-dense stands
i) xBomia Equisetum fluviatile mim gpyrux seicokux n ysxko- Wl of Equisetum fluviatile or different kinds of

JIMCTHBIX PacTeHNH HaIoxRo6Me TPOCTHYKA, KaMBIIlIa HIIH OCOK. rushy, reedy or sedge-like vegetation.
Camiibl 0YeHb TeMHble; OPIOLIKO MOYTH CBEPXY Lesn- Males are largely dark: the upperside of abdomen
s KOM depHOe, 3a HCKIIoYeHHeM 1-3-ro u 8-9-ro cer- ~ is almost entirely black except for the 1"-3™ and

MEHTOB, OKpaITeHHbiX B rony6oit. Jlyunui Bunosoi mpusuak, the 8"-9™ segments, which are blue. The best male diag-
ACHO 3aMeTHBIH B pyKax Aaxe 0e3 yBenrmueHMs — KpyIHBIe, nostic character is their large, long and broad, almost
OIMHHBIE M TIMPOKMeE, IOYTH THCTOBHIHBIE HIDKHHEE aHanbHble leaf-like lower anal appendages clearly visible in hand
HIpHUAATKH CAMIIOB. with the naked eye.

Coenagrion australocaspicum Dumont et Heidari, 1995

Rus: Crpenka rosxnoKacnmitckas. Eng: South-Caspian Bluet [A].

Ilepuon snéra / Flight period: Her pannix no nameii tepputopun / No regional data.
O61ee pacupocrpanenne / General distribution: C (loc), NE.

Pasmepsi/Size: Cxonmer ¢ C. puella, Tounsix manubix Het / Similar to C. puella; no exact data.

>, & Ha Haueil TEPPUTOPUM COBEpILIEHHO He m3y4eHsl Ilo 3 & Not studied in our region. According to Kalkman

. naraeiM Kalkman [156], BcTpedaeTcs B MEIKMX CTOSIIHX tt [156] this species occurs on shallow stagnant
osepax, B 3abomodenHbIX naHmmadTax, a TaKwKe B pydeiikaX, lakes and wetlands, as well as streamlets with abundant
¢ O6HIBHON PaCTHTENBHOCTHIO IO HeperaM. littoral vegetation.

> C. armatum = C. australocaspicujn =
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= Brrrasinut odens cxonno ¢ C. puella; Heob6xonumo uen-

THOUIUPOBATE B PyKax C MCIONB3OBaHHEM KIIOYEH
U MWULIOCTPAMIL, OHAKO AaKe CTPYKTypHbIE pasauyus (BKIIO-
qas aHAIbHbIE IPUAATKY CAMI[OB) MEXTY STHMM JIBYMS BUNAME
BeCbMa He3HAYUTENbHBL.

e

«

= australocaspicum looks very much the same
S way as C. puella; it must be identified in hand
with the key and illustrations, however, even structural
differences (including males’ anal appendages) do not
seem to be really sufficient.

Onucanus Bugos / Species descriptions

Coenagrion ecornutum (Selys, 1872)

Rus: Crpenka 6esporas. Eng: Hornless Bluet [A].
Syn: Agrion ecornutum.

Iepuon néra / Flight period: Her nanubix o namest Teppuropun / No regional data.
O61ee pacnipoctpanenue / General distribution: U, Sb, FE.
Paszmepni/Size: O6ur/Tot: 26-30; Bp/Abd: 17-25; 3Kp/Hw: 12-22.

>+, +& Ha Hameii TeppUTOPUM BUM HaiieH TOMbKO Ha HOx-
44\&(),”\ HOM Ypase, Ha KPYIIHBIX M MEJKHX CTeIIHbIX 03epax,
a TakKe B peunbix yaunmadrax necocrenu. OTaaer npenmnoyre-
HHe MeCTaM C I'yCTOM BOXHOU U NPUOPexKHOM PaCTUTENLHOCTHIO.

Brentne BuINISoUT 04ens cxonHo ¢ C. mercuriale, onna-
p KO He BCTpedYaeTcst BMeCTe C 9THM, ABHO 3allafHbIM, BU-

noM. OnHaKo mpexkie BCero, o6a mona C. ecornutum OTaMdaTcs
0 YHUKAIbHOH (opMe 3aTHEro Kpas nepemHeCIHHKM, paBHO-
MEPHO 3aKpYIJIEHHOTO, C MAJIEHbKUM BBIPE30M IIOCpEANHe, ITO
He BCTpEYaeTCsl y APYIMX HAILIUX CTPesnoK. JIMIuHKM 3TOro Buaa
MOTyT OBITH OIpeneneHbl IO OTCYTCTBHMIO Y3€JIKOBOIO IIBA Ha
XBOCTOBBIX JKabpax, xax y C. hylas, Ho, B OTIHYME OT OCIENHETO,
caM y3elIok Ha xabpax C. ecornutum Bcerga MMeerTcs.

> & In our region, found in South Ural, on both
J/‘\M,)\L large and small lakes in steppe landscapes, and
also in riverine environments of forest steppe regions. Fa-
vours denser litoral and aquatic vegetation.

<GP In general appearance and coloration, resembles
AP\ C. mercuriale, however never co-occurs with the
latter, obviously western bluet. But above all, both sexes of
C. ecornutum are characterised by the unique structure of
pronotum hind margin which is evenly rounded with a
small incision in the middle, a feature never found among
our Coenagrion species. Larvae can be identified by the ab-
sence of nodal suture in procts, like in C. hylas, but unlike
the latter, they never lack the nodus itself.

C écqmutum = <
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Coenagrion hastulatum (Charpentier, 1825)
Rus: Crpenxa xomsenocHas. Eng: Spreadhead Bluet, Northern Damselfly.

Syn: Agrion hastularum.

Ilepuop néra / Flight period: E: 2/3(3/3)V — EVII (BVIII).
O61miee pacripocrpanenne / General distribution: E, U, WSh, CSb, ESb (50N-PC).
Pasmepwpy/Size: O61y/Tot: 31-31; bp/Abd: 21-26; 3Kp/Hw: 16-26.

>, & (Crosune BOmOeMsbl JIOOOTO THIA Ha CeBepe apeana, Ha
A\Wﬂ \ f0re mpenrnoyuTaeT 6OIOTUCTBIE OMUTOTPO(pHbIE BOAOE-
Mbi € KCIIO# Bomoi. OkoHdaHue JIETa IPOUCXOQUT B OYEHb CKa-
Thi€ CPOKH [166].

Camus! MoryT 6HITH OIpenenetsl, Hapsny ¢ C. lunulatum,

IO 3eIeHOMY (He rOIy6oMy) «JIMITY» M HEDKHEH ITOBEPXHO-
¢TH Ta3 (rpyab 9acTo TOXKE YaCTHYHO 3eNleHas). SHAYNTENbHO
cBeTsIee 1O OKpacke, yeM C. lunularum, HO ny<qInut IpusHaK, OT-
sgaroruit C. hastulatum ot C. lunulatum, — 5TO 3aTHUIOYHBIE
NSTHA, COeNUHEHHbIE MEXIY co060If SCHO 3aMETHOM JTMHHEH.

« Standing waters of any kind in the northern part
MW/ of the range but rather acidophilic and
oligotrophic boggy waters in the south. The terminal
phaase of flight is very restricted [166].
<GB Males can be separated, together with those of C.
1 lunulatum, by a green (not blue) face and under-
side of eyes (the thorax is often partly green as well).
Considerably paler than C. lunulatum but the best charac-
ter for distinguishing it from the latter is the postocular
spots connected by a clearly visible line.

Coenagrion hylas (Trybom, 1889)

Rus: Crpenka necnas. Eng: Siberian Bluet.
Syn: Agrion hylas.
Iepuop néra / Flight period: E: MV — MVIL

O61nee pactipocrparenne / General distribution: ESb, CSb (45 — 68N); U (loc); NE (loc).
Pasmepni/Size: O6uy/Tot: 33-38; bp/Abd: 25-32; 3Kp/Hw: 19-28.

> 4 Osepa (u KpynHBIe, H HEGONBIIHE) C XONOAHON BOXOM
AWIHH, ;1 Xopo1Io pasBUTHIM IMOSICOM HPHUOPEKHON pacTHTENh-

P> C hastulatum = BlZ] Coenagrion hylas - B} 28

> & Large or small lakes with cold water and well-de-
. veloped littoral vegetation; sometimes slow-flow-
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HOCTH, WHOIJA Taloke MeEIJIEHHO TeKyliue ¥ IyCTO 3apocIiue
pydysn. Ha mamiell TeppuTOpuu BCTpedaeTcss TOJBKO B IOPHBIX
peruoHax ¥ CYUTAETCS KAIbIeUIbHEIM BUIOM.

O6a mona (Hapsmy Tarke ¢ caMIaMHd W CaMKaMu
A C. johanssoni) MOryT GBITH JIErKO OIpelesieHbl B PyKax OT
NPYTUX CTPEJOK MO ABYM HIMPOKUM TeMHbBIM ITPONOJBHBIM II0-
JIOCKaM, TSAHYIOMMCS BHONb HIDKHUX KpaeB 3—7-r0 Teprura
Opromika. B ornumumne oT ouens Menkoil u ToHKOU C. johanssoni,
STOT BHj uMeeT MAacCCHBHOE, OTHOCHTENBHO KpYHIHOe TeJo
33-38 MM puHOM. HIKHSS HOBEPXHOCTH IPynb Y OO0UX MOJIOB
ronybas ¢ 4epHBIMM IIOJOCKaMU, YTO SBISETCA elre OfNHUM YHHU-
KaJIbHBIM IIPU3HAKOM Cpenu Hanmux BunoB Coenagrion.

ing, densely-vegetated brooks. In our territory it is con-
fined to mountain regions and considered as a true
calciphilous species.

Both males and females (along with both sexes of

C. johanssoni) can be easily separated in hand
from other bluets by a wide dark longitudal stripe run-
ning along the lower margins of the 3*~7" abdominal ter-
gites. Unlike the very small and thin C. johanssoni, this
species has a massive, relatively large body 33-38 mm
long. The underside of thorax in both sexes is blue with
black stripes, which is another unique character among
our Coenagrion species.

Coenagrion johanssoni (Wallengren, 1894)

Rus: Crpenxa Hoxaucona. Eng: Arctic Bluet.
Syn: Agrion concinnum, Coenagrion concinnum.

Ilepuop néra / Flight period: E: EV (BVI) —2/2VI—1/2 VII - EVIIL
O6mmee pactipocrpanenue / General distribution: TEuAs (55N — PC).
Pasmepw1/Size: O6my/Tot: 27-30; Bp/Abd: 20-24; 3Kp/Hw: 15-19.

> & Menkue Win GOMOTHCTBIE CTOSTYME BOTOEMbI CEBEPHOTO
. Tina; B 60siee KPYITHBIX BOJOEMaX BCTPedaeTcs, KaK mpa-
BUJIO, TOIHKO B TPOCTHUKOBOM IIOSICE MIM B MEJIKUX 3aBOJISX.
<gf® Camplii Menkuit Bup Coenagrion B Hallle# (payne: 1mHa
/h tena Beero 27-30 MM. Oba mosna jerko ONno3HAIOTCS B Py-
Kax Takum ke obpasom, xax C. hylas, mo JByM IIMPOKUM TEMHbIM

>, & Shallow or boggy standing waters of northern
A\MM\ habitus; in larger waterbodies mostly confined to
reed belts or shallow sloughs.
The smallest Coenagrion species in our fauna, with
the total body length of 27-30 mm. Both sexes can
be easily recognised in hand, in the same manner as

C. johanssoni = «
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IpPOMONLHEIM MOJIOCKAM, TAHYUIMMCA Brosb HwKHuX KpaeB C. hylas, by a wide dark longitudal stripe running along the
3-7-ro Teprura Gproika. I'opasno mensue u Tonsie geM C. hylas.  lower margins of the 3*~7" abdominal tergites. Much smaller
Kpome Toro, 9T0 enMHCTBeHHad Haila CTpenka ¢ nelukoM yepHoit  and thinner than C. hylas. In addition, this is the only bluet
HIDKHeJT II0BEPXHOCTHIO Ipyau (Y 06OMX MONOB). with a totally black underside of thorax (both sexes).

Coenagrion lunulatum (Charpentier, 1840)

Rus: Ctpesnka noaynyunas. Eng: Crescent Bluet, Irish Damselfly.

Syn: C. vernale (Hagen, 1839), nomen nudum.

Ilepuop snéta / Flight period: EC: MV — BVI - MVI - EVI (3/3)VIL.

O61ee pacnipocTpanenne / General distribution: TEuAs (50 — 64N); C (loc).
Pasmepni/Size: O6m/Tot: 30~33; Bp/Abd: 22-26; 3Kp/Hw: 16-22.

'7'! )‘i I'ycrosapocume win 6osoTucTbie crosume popoeMsl, ¢ & Densely-vegetated or boggy standing waters in-

B TOM HHC/le TpaBsHbIE 60JI0Ta, NpHUOPEKHBIE YIaCTKH th. cluding marshes, edges of larger lakes and river
6oJlee KPYTIHBIX 03€p ¥ PedHbIe 3aBOAM. TunmuyHbld Bup kucibix  sloughs. A typical species in acidic and oligotrophic envi-
M ONUrOTPOGHBIX BOX, ronments.

Camirei MOTYT GBITE OIIPeneNeHbl II0 TeM JKe IIPU3HaKaM, Males can be separated using the same traits as
- uyro n y C. hastulatum, a uMesHO — 10 3esleHoM (He ro- A those in C. hastulatum, namely, a green, not blue,

ny60it) HEOKHEH ITOBEPXHOCTH IJ1a3 M «JIMIY», a YacTo 1 eme Ipy-  face as well as underside of eyes and often thorax. Looks
nu. BeIrAAmuT SBHO TeMHee OKpaleHHBbIM, ueM C. lunulatum, Ho  clearly darker than C. lunulatum while isolated postocular
Hauboiee HafIeXKHBIH IPU3HAK IS ONIpefie/ieHns B pykax — 3To  spots (without a line betwen them) is the most reliable
H30MHpOBaHHbIe (HE COeNUHEHHbIe THHMEL) 3aThlIOYHbIe aTHA. hand character.

Coenagrion mercuriale (Charpentier, 1840)

Rus: Crpenka pryTaas. Eng: Mercury Bluet, Southern Damselfly.
Ilepuopn néra / Flight period: EC: V — VIIL.

> C. lunulatum = 21} C. mercuriale =>
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O61ee paciipocrpanenue / General distribution: SE, C, MDT, ME, NAfr.
Pasmepni/Size: O61/Tot: 27-31; bp/Abd: 19-27; 3Kp/Hw: 12-21.

> & Kansiedbunsuplit Bug, Kotopsiit (amanoruyro C. orna-
. tum), B ormmume OT GONBIIMHCTBA OCTAMBHBIX BUIOB
Coenagrion, TUIIMYEH 0JIS1 IPOTOYHBIX, & He AJIS CTOSIUX BOJOE-
MoB. IIpenmouuTaer OTKPBITHIE IIOTOKH M PY4bU C OOMJIBHOU
BOJHOJ pacTUTEIHHOCTHIO U 3apOCIIIMY TPaB IT0 6eperam.
HapgeXHBIX [10/1€BbIX IIPU3HAKOB HET; MOKHO CIYTaTh CO
A MHOI'MMM BHIAMU, UMEIONIUMU KOMIbEBUAHBIN TEMHbIN
pucyHOK Ha cerMmenTax 6piomika (C. ornatum, C. scitulum, oco-
6ennnoO xe ¢ C. ecornutum). Jlydmuil Hpu3HaK uisl oIIpeneseHus
B pykax — poMOoBuiHas TpexuBeTHas ITEPOCTHIMA, C TEMHO-
6ypoil cepenuHOI M CBET/IBIMH KpasMHM, KOHTPAaCTHPYOIIUMH
C UepHBIMU OKPY KAIOIYIMHU >KYIKAMU.

> & A calciphilous species, which is, together with C.
JM#L ornatum but in contrast to most Coenagrion spe-
cies, rather typical for running waters. Favours open
streams and brooks with abundant aquatic vegetation and
bordered with grass stands.

No reliable characters for field recognition; may
- be confused with a range of species having
spear-like dark figures on abdominal segments (C. or-
natum, C. scitulum, especially with C. ecornutum). The best
hand character is the diamond-like tricoloured pterostigma
with a dark brown centre and pale margins forming a
harsh contrast to the black veins lying around.

Coenagrion ornatum (Selys, 1850)

Rus: Crpenka yxparniennas Eng: Ornate Bluet
Syn: Agrion puella
ITepuon néra / Flight period: EC: BV — MVIIL

O61ee pacnipoctpanerue / General distribution: SE, C, ME, CAs
Pasmepni/Size: 0611/ Tot: 30-31; Bp/Abd: 20-30; 3Kp/Hw: 17-24.

Csas3an, nogob6rso C. mercuriale (80 B oTuume oT 60JIb-
IIMHCTBA OCTATbHBIX BunoB Coenagrion), C IPOTOYHBIMHI

i

M 9acTo KapGoHaTHeIMU BopaMu. OOGBIYHO BCTpeYaeTcs B He-
GOIBLUINX OTKPBITBHIX PedKaX, PYUbsX WM/IM KaHaBaXx ¢ 6oraroi
BOJHOW ¥ 3¢MHOBOJHOM PACTUTEIHbHOCTHIO.

>, % Associated, like C. mercuriale, but not normally

it other Coenagrion species, with running and often
calcium-containing waters. Usually found on small open
rivers, brooks or ditches rich in aquatic and amphibious
plants.

C. ornatum = <
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Hape)xHEIX TI0JIeBBIX IIPU3HAKOB HET; MOXeET ObIThb CITy-
- TaH CO MHOTMMM BHMIaMU, UMEIOIIUMM KOUbEBAIHBLIN
TEMHBIN PUCYHOK Ha cermenTax Opromika (C. mercuriale, C. scitul-
um u T. ). CaMbli JIy4IIAE ¥ DPOCTON [IPU3HAK JJIst ONpefese-
HUS B PYKax — 3a3yOpeHHbIi 3aHIiM Kpall 3aTbUIOYHBIX MATEH ¥
060uX IIOJIOB, HO IIPU HTOM HEOOXOAUMO HCIIOJIB30BATD JIYITY.
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No reliable characters for field recognition; may be
-/ confused with a range of species having spear-like
dark figures on abdominal segments (C. mercuriale,
C. scitulum etc.). The best and simplest hand character is the
toothed hind margin of postocular spots in both sexes but it
needs magnification when being studied.

Coenagrion ponticum (Bartenev, 1929)

Rus: Crpenka nonruiickas. Eng: Pontian Bluet [A].

Syn: Agrion ponticum, Coenagrion pulchellum ponticum, C. syriacum ponticum.

ITepuop néra / Flight period: Her manneix no zamteit Tepputopun / No regional data.

O61ee pacripoctpanenne / General distribution: C (loc), MDT.

Pasmepsl/Size: Cxomnsl ¢ C. pulchellum, Tounbix manusx ger / Similar to C. pulchellums; no exact data.

> 4 Ha Hamleil TeppUTOPHH COBEPIIEHHO He m3ydeH. Ilo
J/\M#L mauueiM Kalkman [156], BcrpedaeTcs Ha osepax u pas-
JIMYHBIX MeNJIeHHO TEKyIIMX BOZOeMax, KaKk B ropaX, Tak M Ha
ypOBHE MOPSI, 0COOEHHO TaM, rie HMEIOTCS 3apOC/IN XBOIIEH.
Beirmsinut O4eHb CXOEHO C pasiauyHbIMu (hopMamu

< C. puella u C. pulchellum; vyxno uneETHGHUIUPOBATH
B PyKax C MCIOJB30BaHMEM KIIIOYeil ¥ wumocTparuit. ITo crpoe-
HMIO aHANbHEIX NPUAATKOB U NepefHerpymy, 6omblie HaIlOMu-
Haer C. pulchellum; pasmudauss MeXOy STHMM ABYMS BHEaMH
BOOOIIIE HE3HAUUTEILHEL.

Hnorpa paccMaTpmBaeTcsi Kak CHHOHMM WIM IOABHA 6o
C. pulchellum [292], mu6o C. syriacum [4].

> C. ponticum =

>, Not studied in our region. According to Kalkman
A\‘\(ML [156] occurs on lakes and slow-flowing waters,
both in mountains and at sea level, especially in the pres-
ence of Equisetum stands.
Looks very similar to different morphs of either

s C. puella or C. pulchellum; must be identified in
hand with the key and illustrations. In the structure of
males’ anal appendeages, C. ponticum has more resem-
blances to C. pulchellum and the differences seem to be
minor.

Sometimes this species is treated as a synonym or a sub-
species of either C. pulchellum [292] or C. syriacum [4].
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Coenagrion puella (Linnaeus, 1758)

Rus: Crpenxa nesymixa. Eng: Azure Bluet, Azure Damselfly.

Syn: Agrion puella.

Iepuop néra / Flight period: CE: EV —BVI -2/ 2VII - BIX.
O61uee pacupocrpanenue / General distribution: , U, C, MDT, ME, WSb, CA (35N ~ PC); NAfr.
Paszmepui/Size: 061/ Tot: 33-35; Bp/Abd: 22-31; 3Kp/Hw: 15-24.

>, & Bce THIBI CTOSINX MM MENJIEHHO TEKYIIMX BOMOEMOB
). ¢ 6oraToil BORHOM PaCcTHTEILHOCTBIO, HO, KaK IPaBUIIO,
He 3a6009enHEIX. OKOHYaHue JIETa CHIBHO PACTAHYTO.
HanexxupIx moneBsIx npu3HakoB Her. Ilo MHOruUM neta-
JsM oxpacku Tena HanomuHaer C. pulchellum, Berrnsout
B 1esioM 6onee rony6oit, OXHAKO 3TO OTIMIMeE HecTolkoe. Kpome
toro, kak C. puella, Tax u C. pulchellum moryr 6pTh CIyTaHBI
¢ HexoTOpHIMI porcrBeHHsIME Bugamu (C. australocaspicum,
C. ponticum, C. syriacum 1 T. [i.), KOTOpbIe IaKe B PyKaX BBILJIA-
IST HOYTH HEOTIHIMMBIMMU, TAaK YTO IUIS TOYHOM mueHTHdhMKa-
1y, 0Co6eHHO Ha Iore, JIydle BCeTO aKKypaTHOE HCIOMb30Ba-
HMe KIIIOYeH U WIIOCTpauii.

>« Allkinds of standing or slow-flowing waters, with
[ well-developed aquatic vegetation, but not really
bogged. The end of flight period is highly prolonged.
No reliable characters for field recognition. In
A many details of body coloration, resembles C.
pulchellum, being usually bluer than the latter, yet never
for sure. In addition, both C. puella and C. pulchellum
may be confused with some related species (C. aust-
ralocaspicum, C. ponticum, C. syriacum etc.) looking, even
in hand, aimost identically, so the best way for exact iden-
tification, especially in the south of the range, is the accu-
rate use of the key and illustrations.

Coenagrion pulchellum (Vander Linden, 1823)

Rus: Crpenka xpacuseHskas. Eng: Variable Bluet, Variable Damselfly.

Syn: Agrion pulchellum.

ITepuon néra / Flight period: E: V — VII - BVIIL C: BIV —2/2VI - 2/2VII - MIX.
O6uiee pactipocrpanenne / General distribution: E, U, C, AM, SWSb, NWCA: (40 - 60N).
Pasmepni/Size: O6mi/Tot: 34—-38; Bp/Abd: 23-32; 3Kp/Hw: 16-23.

%;::cq'énagﬁqnjpwcheﬂum = <



> Coenagrion

> & Bce TUIBI CTOSYMX WIM MENJIEHHOTEKYIIMX BOIOEMOB
AW)#LCO&IHBHOPI PaCTUTENbHOCTBIO U HE CIHIIKOM KHCIOH
BOMOMH, JOCTATOYHO OOraToil 3JeMeHTaMM IUTaHusi. Bup, BO3-
MOYKHO, UMeeT [Ba IoKoseHus B rop [242]. IMepuopn Brlmmona
u mocienHsis (hasa Jieta KpaiiHe pacTAHYTHI [166].
Io Buemnemy obiuky moxoxa Ha C. puella. O6pr4uO

- BBIUJISAT 3aMETHO TEeMHee, ONHAKO pealbHble Pa3iuyus
MEeXTy STHMM ABYMS BUNAMM CKOpee CTPYKTYpPHbIE M, YIHTHIBASL
CYIIECTBOBaHUE HECKONBKUX CXONHO BBINIAAAMIMX OIM3KOPONCT-
Bernubix BunoB (C. australocaspicum, C. ponticum, C. syriacum
U T. 1), AJIs TOYHOM HaeHTH(UKAIUI HeOOXOXMMO aKKypaTHOE
olIpelieIeHNe C MCIIONb30BaHMEM KIIIOYEH M MUTIOCTPAIHii, 0Co-
6enno Ha Kaskase. HexoTopsle HanGosmee TeMHbIe CAMKH MOTYT
COBCEM He UMeTh CBETJIBIX 3aThLIOYHBIX IISTEH, ¥ TOIa OHHU OYeHb
HOXOXH Ha caMok Brythromma najas win E. viridulum.

Hammm momysisiimu MHOTrZAa pacCMaTPUBAIOTCS KaK ITONBHL
C. p. interruptum Charpentier, 1825.

> All kinds of standing or slow-flowing, well-vege-
,A\Mi”\ tated waters, normally not too acidic and rela-
tively rich in nutrients. Supposed to be a bivoltine species
[242]. Both emergence period and descending phase of
flight period are extremely prolonged [166].
In general, looks like C. puella but is darker, how-
A ever, the differences between these two species are
rather structural. Taking into consideration the existence of
several similarly-looking and closely related species (C.
australocaspicum, C. ponticum, C. syriacum etc.), an accurate
comparison of the characters with the key and illustrations
is absolutely necessary for an exact determination, espe-
cially in Caucasus. Some of the darkest females may lack
pale postocular spots and become most similar to the fe-
males of Erythromma najas or E. viridulum.
Our populations are sometimes treated as a subspe-
cies, C. p. interruptum Charpentier, 1825.

Coenagrion scitulum (Rambur, 1842)

Rus: Crpenka kpacusas. Eng: Dainty Bluet, Dainty Damselfly.

Syn: Agrion scitulum.
ITepuon néra / Flight period: CE: V-VI.

O6mee pacripoctparenne / General distribution: E, C, MDT.
Pasmepw1/Size: O6my/Tot: 30-33; Bp/Abd: 20-27; 3Kp/Hw: 14-20.

’ C. scitulum =>
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z\wi Crostaue (Mnu, u3peaxa, MeIEHHOTEKyII{e) BOLOEeMbI
1% ¢ GoraToil pacTUTENBHOCTDHIO, KAK HPABIIIO, HEGOIbIITHE,
MeJIKHE U TeIlIbIE.
HanexHbIX MOTEBBIX MIPU3HAKOB HET; MOXKET OBbITh CITy-
,z TaH C HEKOTOPBIMH BUIAMH, HMEIOIUMHU KOIIbEBUAHbIIT
TeMHBbIH pucyHoK Ha 6piowke (C. ornatum, C. mercurialen T. 1.).
OCHOBHBIM IIPU3HAKOM [JIs ONIpeleNieHus B PyKax MOXXeT GBITh
OJMHHAS, TOYTH IPaBUILHO YeTHIPEXyroabHas CBeTIas MTepoc-
THIMA, HO CTPOEHUE aHATbHBIX IPUATKOB (CM. KII0Y ¥ UJLIIOCT-
pauuu) ropasno HajexKHee AjIs TOYHOTO OlIpeeieHus, 0COOeHHO
IpUHEMAas BO BHEMaHuUe PEAKOCTh U JIOKATbHOCTD 3TOrO BUAA.

Coenagrion syriacum

Rus: Crpenka cupuiickas. Eng: Syrian Bluet.
Syn: Agrion syriacum.

<«

Z\\WT{\ Well-vegetated, waterbodies, normaly small, shal-
" Jow and warm, standing (as a rule) or, rather
rarely, slow-flowing.

No reliable characters for field recognition; may be

confused with some species having spear-like dark
figures on abdominal segments (C. ornatum, C. mercuriale
etc.). A basic hand character could be a long almost regularly
quadrangular pale pterostigma but the structure of anal ap-
pendages (see the key and illustrations) is much more reli-
able for exact determination, especially taking into account
the species’ rareness and local occurrence.

(Morton, 1924)

Onucanust BugoB / Species descriptions

Ilepuop néra / Flight period: Her panubix no Hare repputopuu / No regional data.
O61uee paciipocrpanenue / General distribution: C (loc), MDT.
Pasmepri/Size: 061/ Tot: 30-37; bp/Abd: 24-29; 3Kp/Hw: 16-20.

>, & Ha Halllell TEPPUTOPUY COBEPIIEHHO HE U3yJeHbl. B HOp-
A\VJ#L Me BCTpedaeTcsi 10 CTOSIMM I MeZJIEHHO TeKY MM BO-
moemaM ¢ 6oraToit BOZHOMU 1 MpUOPEXKHOM PaCTHTENBLHOCTBIO.

Ouens cxonua srewHe ¢ C. puella; neobxonuMo uneHTH-
- dbunuposars B pykax ¢ UCIONB30BaHKEM KITIOUEH M W~
JoCTparmit. B6musu TUnmYHbIe caMIlbl STOrO Bupa ofpamaioT
Ha ce6s1 BHUMAHHE O4eHb JIUHHBIMK W IIOUTH COBEPUICHHO TIPS~
MBIMHU HIDKHUMH aHaTbHBIMY IPUAATKAMY.

>, # Not studied in our region. Normally occurs by

. standing or slow-flowing waters rich in aquatic
and littoral vegetation.

Looks very similar to C. puella; must be identi-

A fied in hand with the key and illustrations. How-

ever, typical males can also be separated at close quarters

by their very long and almost perfectly straight lower anal

appendages.
i C. syriacum = <



> Coenagrion
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Coenagrion vanbrinkae Lohmann, 1993

Rus: Crpenxa Bau Bpunxk. Eng: Iranian Bluet [A].

Iepuon xéta / Flight period: Her manmsix o namreit repputopuu / No local data.
O61uee pacnpocrpanerue / General distribution: NE, SEC (loc).
Pasmepwi/Size: Cxonnbl ¢ C. ornatum, TouHsix fanubix get / Similar to C. ornatum; no exact data.

=+ & Ha Halleit TeppUTOPUM COBEpIIEHHO He U3ydeH. Bepo-
AW, strO, cxommrr ¢ MecToo6uTanmaMu C. ornatum. B Typ-
nuy, cormacao Kalkman [156], Bcrpewaercs mo HeGONBIIMM
PY4bsIM ¥ KIIOUeBBIM 60JIOTIAM C 60raToi pacTHTEIbHOCTHIO.

Berrsinur nouru upentayuno C. ornatum; Heo6X0AUMO
- ufeHTHUIMPOBaTh B PyKax C HUCIIOIb30BAHMEM KILIO-
Yed M WUIIOCTpauMil, OJHAKO [JaXe CTPYKTyPHbIE Das/Indus
mexpy C. ornatumn C. vanbrinkae He BIIOHe SCHBI.

-« Not studied in our region. The habitats should be
J,\\wm\ similar to those of C.ornatum. In Turkey, ac-
cording to Kalkman [156], occurs on small well-vegetated
brooks and seepages.

Looks very much like C. ornatum; must be identi-
e fied in hand with the key and illustrations, how-
ever even the structural differences between C. ornatum
andC. vanbrinkae do not seem quite clear.

Erythromma Charpentier, 1840
Rus: Kpachnoraazku Eng: Brighteyes, Red-eyed Damselflies

>, & B coBpeMeHHOM O6beMe poji BKIIOYAET JBe IPYIIILI BU-
A\m IOB, BHEIITHE COBEPUIEHHO HEIIOXOXKHX APYT Ha Apyra.
ITepBas rpymma BKIIOYAaeT TeMHEIE, KPaCHOIIa3ble, JIUIIEeHHbIE
CBETJIBIX 3aThUIOYHBIX IATeH E. viridulum w E. najas. Bropas
IPYIna BKIIOYaeT TOABKO oful Bupm — E. lindenii, nMmeromnyio
o6muk tunuynon Coenagrion M OTIMYAIOILYIOCS JIMUIIb JTHHEH-
HBIMM 3aTHITOYHBIMU [ATHAMH (KOTOpBIE HHOTHA MOTYT peny-
IMPOBATHCSA IO €AUHCTBEHHOU IOJIOCKY) M AJTMHHBIMH, IIOXO-
JKAMHM Ha ML, BEPXHUMY aHaIbHBIMY NIPHAATKAME Y CaM-

’ C. vanbrinkae =

> &  According to the modern point of view, this genus
,A\w#(\ includes species of quite a different habitus, falling
into two groups. The first group is represented by dark-col-
oured and red-eyed E. viridulum and E. najas, which have no
pale postocular spots. The second group contains the only
species, E. lindenii, which has a general appearance of a typi-
cal blue Coenagrion and differs from the latter by linear
postocular spots sometimes reduced to a single line and by
long pincer-like superior male anal appendages. This pecu-
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noB. [loclemuuii BHE ¥ OTHOCWIH HNOJNTOe BpeMs K POAY
Coenagrion, moka ee MpUHANLIEXHOCTb K Erythromma He 6blia
IOKa3aHa MOJIEKYJIAPHO-TeHETHIECKHMHU METOLAMH.

Bspocnbie camit E. viridulum w E. najas xopowo omnosHa-
FOTCSL KaK B T0JIe, TaK 4 B PYKax 10 XapaKTEPHOMY COYETAHHUIO
OKPACKH [JIa3 M TeJjla: I1a3a sIpKO-KpacHbIe, B TO BpeMsl KaK TeJo
He KpacHoe, kak Y Pyrrhosoma u Ceriagrion, HO 4epHOe ¢ JBYMs
roay6piMu safHEMH OpIOWHBIMU. i 060MX 3THX BHIOB
O4YeHb XapaKTepeH TakKe HU3KOM IIOJIeT MIPSIMO HaJl IOBEPXHOC-
THIO BOIBI M [IpU3eMJIEHHE HA IUIABAIOLIME JUCThS KYBIIKHOK,
KyOblliex u T. 1.

BOJBIIMHCTBO MPHU3HAKOB, HKCIOIB30BABIIMXCSI B PYCCKO-
SI3bIYHOM JIUTEpaType [l PasrpaHudeHus InauHOK E. viridulum
u E. najas oxasanuch HeHaOeXHBIMH. [laXe 9HCIO IIETHHOK
Ha IUCTAIPHOM Kpae OOKOBBIX JIomacreil Macku (MX OOBIYHO
5y E. najaswu 6 y E. viridulum) moxer y 060ux BUIOB ObITb O~
HAKOBO PeNyLIHPOBAHO OO0 2—4 WK JKe Ha MX MeCTe HaXOLMUTCS
Henuddepenuposannniit yroa (R. Seidenbusch, nmmaHoe c006-
IIeHure).

<«

liar species had long been listed among the genus Coenagrion
until its closest relation to Erythromma was proved by means
of molecular taxonomy.

The adult males of E. viridulum and E. najas are well
recognisable both in the field and in hand by a unique
combination of body and eye coloration: the eyes are
brightly-red, while body is not red, unlike Pyrrhosoma and
Ceriagrion, but black with two blue last abdominal seg-
ments. Both species are also characterized by very low
flight just over the water surface followed with repeated
perching on floating leaves of waterlilies etc.

Most characters used in Russian literature to separate
larvae of E. viridulum from those of E. najas have proved
to be unreliable. Even the number of denticles on distal
margin of labial palpus (normally 5 in E. najasand 6 in E.
viridulum) may sometimes be equally reduced in both
species to 2—4, or an undifferentiated corner is present in-
stead of them (R. Seidenbusch, personal communica-
tion).

Karouu / Diagnostic keys

Kmrou mist onperennenus BunoB / Key to species

1. Bepxwsist yacth 3aThUIKa (BHL CBep-
Xy) TIOYTH BCSL CBETJIASI FUIH XK€ C IBYMsI
JIAHEHHBIMH CBETJILIMU 3aThUIOYHBIMY IIST-
samu (1,2), MHOITA PeAyIHPOBAHHBIMHA JI0
€IUHCTBEHHOM IMOINEPeYHON JIMHHUN. IIre- 1

1. Occiput dorsally largely
pale or with two linear pale
postocular spots (1,2), some-
times reduced to a single trans-
versal line. Pterostigma asym-

<«
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metrically shaped: its fronto-distal corner
strongly attenuated (3/180). Males: Eyes
blue. Superior anal appendages (dorsal
view) boomerang-like, slender, strongly
incurved. Females: A pair of small but very

> Erythromma — Bugnl / genera

POCTHTMa aCHMMETPUYHAS: €e MepeiHe- JUCTAIbHbIA
YIOJ CWIBHO OTTsIHYT M 3aocrped (3/180). Camybs
I'nmasa rony6ele. Bepxnue ananphble Ipuparku (BUf
CBepXy) PABHOMEPHO Y3KHUe, CWIbHO H30THYTHIC Ha-
onobue Symepanra (1). Camxu: Tlepenre-gucrans-

HEBle YIJIBL TPyH (BHUI CBEPXy) HeCyT IO OHOMY HeOGOJbIIOMY, distinct round knobs present at fronto-lateral corners
HO XOpOLIO 3aMeTHOMY Oyropky (2). 3amHuit kpaii epeTHerpy- of pterothorax (dorsal view) (2). Hind margin of
I¥ TPEXJIONACTHBIH, C TpeMs IOYTH OIKHAKOBBIMHE JIOMACTAMHA pronotum trilobate with almost equally prominent
(2). AHasbHBIE TIPUIATKH O€JIBIe. « . ..o v eene . E. lindenii lobes (2). Anal appendages white......... E. lindenii
— BepxHss vacTh 3arbuika Bcst 6POH30BO-Uep- Vo TS — Occiput dorsally entirely bronze-black,
Hast, 6e3 cBerieix mareH (3). Ilrepocrurma \ without pale postocular spots (3). Ptero-

CHMMETPHYHasl, IPAMOYTOJIbHAs, €e Iepel-
He-[HCTANbHBIA YTOJI He ObIBaeT CHIBHO OT-
taHyTeIM (4). Camywi: [nasa xpacHble. Bepxuue aHajnpHBIE

stigma symmetrical, quadrangular, its
fronto-distal corner never clearly attenu-
ated (4). Males: Eyes red. Superior anal

mpuparku gpyrue. Camxu: [lepente-qucraibuble yIibl TPyAU appendages not as above. Femaless No knobs at
6e3 6YyrOpkoB. 3agHUY Kpail MepeqHeCIIHHKE OKPYIJIeHHBIN, fronto-lateral corners of pterothorax. Hind margin of
He JIOTIACTHBIH, eCJIX JKe JIOTMAaCTHBIH, TO CPEeRHs JIONACTh T'0- pronotum rounded, not lobate, or with a much more
pasno kpymHee 60KOBHIX. AHAIbHBIE IPUIATKA YePHBIe, . . . 2 prominent medial lobe. Anal appendages black.. . . ... 2

"

2. Pale antehumeral stripes in males ab-
sent (5), in femnales very short, incom
plete (6). Discoidal field (d) normally
4-celled (7). Males: Superior anal ap-
pendages (dorsal view) are widest at
middle; their tips not curved inwards
(8). The 10™ abdominal tergite dor-
sally blue without black markings (9),

2. Csersble [OIUTeYeBble MOJOCHL ¥ camyo08 oT-
CyTCTBYIOT (5), a Y cAMOK O9€Hb KOPOTKHE, He-
nojusle (6). JuckonmansHoe moJe (d) B Hop-
me cocTout u3 4 xierok (7). Camyoi: Bepxuue
aHaJbHble NPHUIATKY (BHUI CBepXy) Hamboee
IIMPOKUE B CPeNHEN YacTH, MX KOHYHKH He
U3OTHYTHI BHYTPS (8). JlecaTplii Teprut Opro-
Ka CBEPXY BeCh TOJIyH0li, 6€3 YepHBIX OTMETHH, 8

»>  E. lindenii - [[EE] ETE] EEE]
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a IeBATHIA TepruT Bech depHbiit (9/181). Camxu: 3amuui kpan
[epefHeCIIHHKY C CHIIBHO BBICTYTIAIOIE TPEYTOJIbHOM cpef-
Heytstonactoio (10/181). ... E. najas
— CaerJible HOIUIEYEBBIe [IOJIOCHI UMEIOTCS ¥ 060-
KX TOJIOB, MOJHBIE ¥ camox (2), HO OOBIMHO
npepBanuble v camyob (1). JduckompanpHOE
[10Jie B HOpMe COCTOUT U3 3 Ktetox (3). Camybr:
BepxHue aHaibHBlE IMpUIATKU Haubosee M-
pokme B 6a3wIbHOM TPETH, UX KOHYHKH SICHO j=— M
H30THYTHL BHYTPB (4). JecaThlil Teprut OpronI- [
Ka CBepXy roiy6oit, Ho ¢ YepHbIM X-06pasHbIM ( ” W
PUCYHKOM, a 8-11 110 6oxam romy6oit (5). Camxu: ! g 6
3amHuit Kpayl [epefHeCIMHKY 3aKPyIJIEHHBIH, Oe3 BBICTYIIAIO-
1I(elt CPeHEN JTOTACTH (6). - oo vveeve e E. viridulum
Mg 1. Tpermii crepHuT Oplomika HeceT Ha
cBOeM 3aHeM (IMCTaJIBHOM) Kpae CKJIaj-
Ky, BepIlIMHA KOTOPOJ HallpaBJieHa B CTOPOHY
KOHIA OPIONIKA (7). oo oo e eneeeenn 2
— Tperuti CrepHut Oproliika 6e3 CKIAIKH Ha 3a/-
HeM kpae (8). Ha crepHETE CpelHeTpyAH B HOP-
Me HEMeIOTCS NIMIKHKH, HO WHOT/IA OHM PyJIUMeHTapHbIE MIN
coBceMm orcyTcTBYIOT (8). XKabepHble MIacTHHKA He IUTMEH-
THPOBAHHBIE WK C HeSICHBIMYU MOJTYyIPO3PaYHbIMU IATHAMH,
Kpas TUIaCTHHOK Y OCHOBaHHsS B HOpMe 3a3yOpeHBI TOJBKO
COOHOTO KPAST (9) e e v oot eeeeeeeieeeen E. lindeni

Katouu / Diagnostic keys ‘

while the 8" one all-black (9/181). Females: Hind
margin of pronotum with a prominent, triangular
medial lobe (10/181). ..., E. najas
— Pale antehumeral stripes present in
both sexes, complete in females (2) but
usually interrupted in males (1). Disco-
idal field normally 3-celled (3). Males:
Superior anal appendages are widest at
basal one-third; their tips clearly curved
inwards (4). The 10" abdominal tergite
dorsally blue with a black x-shaped
mark; while the 8" one laterally blue
(5). Females: Hind margin of pronotum rounded without
a prominent median lobe (6). e E. viridulum
1. The 3" abdominal sternite bears

s at it posterior margin a crease
with its point directed towards ab-
dominal tip (7)...vvvvvvenoen .. 2

— The 3" abdominal sternite without any
crease at it posterior margin (8). Meta-
thoracal sternite normally bears spinulae, rarely vesti-
gial or absent. In all procts, pigmentation absent or
weakly developed as indistinct semitransparent spots
(8). Proct margins (at least in epiprocts) normally ser-
rated at base only along one side (9). ... ... E. lindeni

21 B BBl e viridulum = <«
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, B\ 2. Metathoracal sternite with spinulae (1). Three
' distalmost antennal segments of almost equal
length whereas all others considerably dif-
fering in length. All procts with well-deve-
loped pigmentation usually in form of three
dark transversal bands or several large

> Erythromma

2. Ha crepuure cpemuerpymu mmerorcs munuka (1).
Tpu KOHeUHBIX CerMEHTA aHTEHH IPUMEPHO OflHA-
KOBOII JUIMHBI, OCTAJIbHBIC )K€ 3HAYUTEILHO OTIMYA-
10TCA1 OT HUX 110 WinHe. YKabepHble IIACTHHKH € X0~
POLIO pa3sBUTOL IIUTMEHTALIHEN B BH/IE TPEX TEMHBIX
TIOTIEPEYHBIX MOJIOC WK HECKOJIBKUX KPYIHbIX -

1

TeH (2) (BCTpeyaroTcs MCKIIIOUeH S, KOTIA AT MeHTalus O1en- spots (there may be rare exceptions where the pigmen-
HAsL WK OTCYTCTBYET, HO He Ha HAlIeN TePPUTOPHHE); Kpas IIac- tation pale to absent but not inside our territory); proct

THHOK Y OCHOBaHHsI 3a3yGpeHbI ¢ 060uX Kpaes (2).. . . .. E. najas margins serrated at base along either side (2) . . . E. najas
' — Metathoracal sternite without spinulae (3). All

antennal segments of almost equal length. In all
procts, pigmentation absent or weakly deve-
loped as indistinct semitransparent spots; proct
margins (at least in epiprocts) normally serrated

at base only along one side (4).. . . E. viridulum

— Ha crepHuTe cpegHerpymu wunukos Het (3). Bee
CerMEHThl aHTEHH I[OYTH OJWHAKOBON JUIMHBL
JXabepHble MIaCTUHKKA He IHIMEeHTHPOBAHHBIE
WIE C HESCHBIMH IMOJYIPO3PAaYHBIMU MATHAMHE,
Kpasi INIACTHHOK ¥ OCHOBaHHKsA B HOPMe 3a3yOpeHBI
TOJILKO C OTHOTO Kpasi (4) ......... E. viridulum

Erythromma lindenii (Selys, 1840)

Rus: Kpacroraska Jlunpnena. Eng: Blue-eye, Goblet-marked Damselfliy.
Syn: Agrion lindenis; Cercion lindenii, Coenagrion lindenii.

ITepuon néra / Flight period: EC: EV — VII - BIX.

O61ree pacupocrpanenne / General distribution: SE, C, MDT.
Paszmepsni/Size: O6uy/Tot: 30-36; Bp/Abd: 24-28; 3Kp/Hw: 19-21.

> 4 Crosame WIM Me[JIeHHOTEKyIue, NpeuMmyinectBenHo 4 Standing or slow-flowing waterbodies, rather
JMhLL A\VML large and deep (especially lakes and calm rivers),

KpYyIHBIe U rIy6oKHe BogoeMbl (0COOEHHO 03epa 1 CIo-

D> E. lindenii =
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KOMHOTEKYIIIie PeKH) C YHCTOoil, 60raTol KHCIOPOIOM BOIOM
¥ 00BIYHO C XOPOIIO Pa3BUTOM BOIXHOM PaCcTUTENbHOCTBIO.

<P Hape)XHBIX [IOJIEBbIX IPU3HAKOB HeT, HO B PyKaX BHJ MO-
A xKeT OBITH OIpeNeNeH C JIErKOCThIO. BepxHue aHaIbHbIE
[PUIATKY CAMIIOB OM€eHb JUTHHHBIE, [IOXOKHE Ha IIUIIIb]; aHAIbHbIE
[IPHUIATKA CAMOK KOPOTKYE, HO 3aTO CBETJIOOKpALLIeHHbIe, [T04YTH Oe-
Jible (M TO U Opyroe — YHHKaJIbHbIE IPH3HAKH CPEH HAIIMX BUOB
cemeircrBa Coenagrionidae). Xopomiuit OIIOTHUTEIBHBIN ITPH3HAK
17151 060HX TIOJIOB — JJTHHHAS CBETJIAs Tpallel[ieBUIHAs IITePOCTHI-
Ma C SICHO OTTSTHY ThIM TIepeHe-IUCTaTbHBIM YIJIOM.

S B L

<«

with clean water rich in oxygen and usually with well-de-
veloped vegetation.

Although this species has no reliable field charac-
A ters, its hand identification is unmistakable. Male’s
upper appendages are long and pincer-shaped, which pres-
ents a unique feature among our coenagrionids. Females’
appendages, however as short as in other species, are re-
markably pale making another unique character. A good ad-
ditional feature for both sexes is a long trapeziform pale
pterostigma with clearly attenuated frontal distal corner.
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Erythromma najas (Hansemann, 1823)

Rus: Kpacuornaska Hasma. Eng: Lagre Redeye, Red-eyed Damselfliy.
Iepuon néra / Flight period: E: VI - VII - 1/2IX. C: 2/2V - VI - VII - X.
O61ree pacipocrpanenue / General distribution: TEuAs (45 — 63N).
Pasmeprl/Size: O6u1/Tot: 30-36; Bp/Abd: 25-30; 3Kp/Hw: 19-24.

>, & Crosume WK HHOT/IA MeJIEHHOTEKYIITHE BOIOEMBbI, OCO-
AM”\ 6eHHO ¢ 60raTo¥ IIABAIOIIEl PAaCTUTENbHOCTBIO (Hamo-
nobue Nymphaea, Nuphar, Hydrocharis, Potamogeton natans
u 1.11.). Haubosree 06bIueH B OKMax U B OKPECTHOCTSIX KPYIIHBIX
U CpefHUuX 1o pasMepam o3ep. OKOHYaHUE JIETa OYEHb CIUIBHO
pacrsayToe [166].

Bspocnbie camiipl (Hapsgy ¢ camiiamu E. viridulum) xo-
% POIIO OMO3HAIOTCA KaK B IOJIE, TAK U B PYKaX IO Xapak-
TEPHOMY COYETAHHIO OKPACKH IJ1a3 U TeJia: IJla3a ApKO-KpacHBIe,

> 4 Standing or sometimes slow-flowing waters espe-
1. cially with rich floating vegetation (Nymphaea,
Nuphar, Hydrocharis, Potamogeton natans etc.). Most
common in floodplains and surroundings of large or me-
dium-sized lakes. The terminal phase of flight period is
highly prolonged [166].
Adult males, together with those of E. viridulum,
- can be separated from other coenagrionids, both in
the field and in hand, by a characteristic combination of eye

. E. najas => <




> Erythromma

B TO BpeMs KaK TeJI0 He KpacHoe, Kak y Pyrrhosoma n Ceriagrion,
HO Y€pHOe C TOTyObIMHI 3aTHUMH OPIOIITHBIMY CeTMEHTaMH CBep-
Xy U IPeuMyILecTBeHHO roiyboe ¢ O0KoB. Pasnuaus Mexmy
9THM BHOM U TOYTH WIEHTUIHO Buirnansien E. viridulum cko-
pee CTPYKTYpPHBIe, U IJIS uX pasrpaHUYEHuUs CIefyeT HCIOIb30-
BaTh KIIOYH U WLIIOCTPALIKH.
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and body coloration: the eyes are bright red, while the body,
unlike Pyrrhosoma and Ceriagrion, is not red but black dor-
sally, with a blue ‘taillight’, and largely blue from sides. The
differences between this species and the almost identically
looking E. viridulum are mainly structural and should be ex-
amined with the key and illustrations.

Erythromma viridulum Charpentier, 1840

Rus: KpacHornaska senenymka. Eng: Small Redeye, Small red-eyed Damselfliy.

Ilepnon néra / Flight period: E, U, C, ME, CA, NAfr.

O61mree pacupocrpanenue / General distribution: E, U, C, ME, CA, NAfr.
Pasmepsy/Size: O6u1/Tot: 26-32; Bp/Abd: 22-25; 3Kp/Hw: 16-20.

> & Crosue win 3a60J09eHHBIe, IO GOJIbIIE YaCTH €BT-
A\wi pocHble u HebombMe Bogoemsl. C IIaBaloIIe pacTu-
TEbHOCTBIO XKECTKO He CBs3aH, HO B TUIIHYHOM CJIy4ae Mpexnrno-
YHuTaeT Iycrble CKOTUICHHS WK IOTYNIKH B3 IOy IOIPY>K€HHBIX
BOIHBIX PacTEeHMI, MXOB (B TOM 4HCIIe H C(harHYMOB Ha CeBepe
apeaya) ¥ BOOpocielt. Bosee ycroiuuB, ueM NpenbInyLusi BIN,
K BBICOKO MUHEPAIM30BAHHBIM M 3aCOJIEHHBIM BONAM.

Bspocnbie camubl onpenensiorcs B HOJMe MO TOM ke Xa-

paKTepHO KOMOMHAIUU KPAacHBIX IJI1a3 ¥ roayboro reia
C CMJIBHO pa3BUTBIM YEPHBIM PHUCYHKOM, Kak U y E. najas. Ogenn
IIOXO>K BHEIITHE Ha MpPEeIBbIAYIIHE B U, XOTs B CpeHEM OH 3a-
METHO MeJlbye, VI MX pasrpaHHYeHMsA CJIeIyeT HCIOIb30BaTh
KJIIOYH ¥ WITIOCTPAITUH.

P>  E. viridulum =

> & Stagnant or bogged, mostly eutrophic and small
i waters. Not strictly associated with floating vege-
tation but typically prefers to occur among dense clumps
or mats of submerged aquatic plants, mosses (including
Sphagnum in the north of the species’ range) and algae.
More tolerant to high-mineralized or brakish waters than
the previous species.
Adult males are recognised in the field by the
A same characteristic combination of red eyes and
blue body with an extensive black pattern as in E. najas.
Looks very similar to the latter species and, however be-
ing smaller in average, should be separated form it in
hand, using the key and illustrations.
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Pyrrhosoma Charpentier, 1840

Rus: Ornereaku. Eng: Large Red Damsels

<GP Kak camUBl, TaK B CAMKH 9TOTO POZA XapaKTepH3yIoTCs
- KPAacCHOM OKpACKOM TeJla ¥ IJIa3 IIpU YepPHOM ITEPOCTUr-
Me 1 HoraX. Y caMI[OB KpacHasi OKpacka TeJla BCer/la XOpOIIO BbI-
paXeHa, a Y CaMOK BapbUpYeT OT HHTEHCHBHOH 70 €IBa 3ameT-
HOU. ENMHCTBEHHBIA PO, C KOTOPBIM €r0 MOXXHO CIyTaTb —
Ceriagrion — y Hac IIOKa He HaliieH, HO MOXKeT OOMTaTh Ha I0T0-
3arrane Hanrei teppuropun. OnHako, B otiaudue ot Pyrrhosoma,
y Ceriagrion 06a moJjia ©MeIOT KpacHOBaThIe (a He YepHble) HOTH
U IITEPOCTUTMY.

g A combination of red eye and body coloration
A\ with black legs and pterostigmas in both sexes is
characteristic for this genus. In males, red colours are al-
ways well-expressed, while varying in the females from
extensive to indistinct. The only genus to confuse with is
Ceriagrion, which has not yet been found in our territory
but can be discovered somewhere in the south-west. Un-
like Pyrrhosoma, both sexes of Ceriagrion have their legs
and pterostigmas reddish, not black.

Pyrrhosoma nymphula (Sulzer, 1776)

Rus: Ornerenka Humda. Eng: Large Red Damsel, Large Red Damselfly.

Iepwon néra / Flight period: E: V — BVI - VII - EVIIL C: [lanssix zet / No data.
O6uzee pacipocrpanenne / General distribution: E, ME; SU (loc?); C (loc).
Pasmeps1/Size: O6us/Tot: 33—-36; Bp/Abd: 25-30; 3Kp/Hw: 19-24.

>, & Bcrpedaercs paBHBIM 00pa3oM U B CTOSIMHX M B IIPOTOY-

tH HBIX BomoeMax (BBHIGOpP 3aBHCHT B OCHOBHOM OT MeCT-

HBIX YCIOBYI), OOHAKO Be3Je MPeAlIOYNTaeT XOPOIIO PasBUTYIO
BOIHYIO U IPUOPEKHYIO PaCTUTEILHOCTb.

Bspocible cammpl cpasy e OIpefesIsIOTCs B TIOJIE U B PY-

/X Kax IO spKO-KpacHO¥ okpackKe Tesma. CaMKH, KaK IIpaBU-

JIO, TOXK€ OKpall€Hbl B KpaCHbeI OBET, HO Yy Haubo/ee TEMHBIX

> & QOccurs equally well in both standing and running
A\W#L waters, the preferences depending mostly on local
conditions. Everywhere favours well-developed aquatic
and littoral vegetation.

Adult males are immediately identified both in
- the field and in hand by their brightly-red body
coloration. Females, as a rule, are also more or less

P. nymphula = ‘



> Nehalennia

bopm Ha Teye OCTAIOTCA JIMIIb Majo3aMeTHbIe CJIeMbl KPacHOM
OKpacku. B pykax Kak caMoB, TaK B CAMOK MOXKHO OIIPeleInTh,
HE3aBHCHUMO OT BBIP@KEHHOCTH KPaCHOM OKPaCKH, II0 NTUPOKOM
CBETJION JOMIeYeBOl MOJI0CE, KOTOpas BCeT/la IlepeceKaer Iede-
BOH 1IOB. Y ocranbHbIx Haurux Coenagrionidae sTa monoca Hu-
KOT[a He Iepecekaer IJIeTeBOM UI0B, aXKe eCIH OHa IUupOKasl.

B macrosuiee Bpemsa B EBpome NpusHaeTcs CyliecTBOBaHHE
IOBYX BHIOB paccmMarpusaeMoro poma: P. nymphula u P. elisa-
bethae. Pasnuuns MeXmy HUMM CBOAATCA K MENKHM [eTalAM
CTPOEHHS U, BEPOATHO, He 04eHb YeTKHe. BTropoit U3 3TUX BULLOB,
P. elisabethae, ¢ nallefi TeppUTOPHU HeW3BECTEH, HO MOCKOJIBKY
pon Pyrrhosoma nHa 1oro-3anane EKa npaxkruuecku He U3ydancs,
CyLI[eCTBOBAaHHE BTOPOro BHIA B IPHUPOJE, IO KpaiiHel Mmepe,
CIemyeT HMETh B BULLY.
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red-coloured but the darkest fermale morphs have only in-
distinct traces of red. In hand, both sexes are identified,
regardless to the intensity of red coloration, by a wide
pale antehumeral stripe that crosses the humeral suture.
In the rest of our coenagrionids, this stripe never crossed
humeral suture however wide it can be.

Recently, two species of Pyrrhosoma are recognised in
Europe, P. nymphula and P. elisabethae. The differences
between them are fine structural and rather minor. The
latter species, P. elisabethae is not known from our terri-
tory, yet it seems worth taking its existence in consider-
ation because the south-west of EuC is still poorly investi-
gated and the genus Pyrrhosoma has never been studied
there in details.

Nehalenniinae
Rus: Hexaaennuu Eng: Sedglings

Nehalennia Selys, 1850

Rus: Hexaaennuu Eng: Sedglings, Sprites

>, & AMepHKaHCKHUIl pof, NipefcTaBiIeH bl B EBpasun Bcero

onuuM BUnoM. Bee sunsl Nehalennia uMeroT oueHb Mel-
KM€ pa3dMeprl U KOPOTKHE KPbUIbsi C CUJIbHO Pa3pesKeHHbIM JKIJI-
KOBaHHEM; 00pa3 XI3HU UX BECbMa CKPHITEH.

»

«& An American genus, represented in Eurasia by a

)| single species. All Nehalennia species have very
small size and short wings with sparse venation; their be-
haviour is shy and retired.
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Nehalennia speciosa (Charpentier, 1840)

Rus: Hexanennus Kpacusast. Eng: Sedgling, Pygmy Damselfly.

Iepuon néra / Flight period: E: BVI — VII - EVIIL

O61ee pacpocrpanenue / General distribution: TEuAs (47 — 57(60)N).
Pasmepn1/Size: O6ur/Tot: 24-26; Bp/Abd: 19-25; 3Kp/Hw: 11-16.

>, & OnuroTpodHslil 1 anunoUILHBIA BUJI, BCTPEIAIOII M-
i, ¢ moYTH MCKIIOYMTENPHO Ha BEPXOBBIX GOJIOTAaX HIIH
BIOJb MEJIKOBOIHBIX M 3a060JI0YeHHBIX OKPauH JIETHHKOBBIX
03ep €O cIulaBuHaMu u3 carayma, HOPOCIIUMHU CPeHE I'yCTO-
THI 3aPOCIIAMHE Y3KOJIUCTHBIX 0COK (Carex limosa, C. paupercula,
C. lasoicarpa) wim [Opyrux pacreHmit mopmo6Horo raburyca
(Rhynchospora, Scheuchzeria W T1.I1.) Wi u3pegka XBOIIEM
Equisetum fluviatile.
<P Dro camas MeJKasg CTPeko3a B Hamlell (payHe, Kpome
M\ 1010, B CBoeM 06HTaHNK OHA OTPaHHYEHA BeChbMa CTIEI[H-
(pudeckuMu MeCTaMH, a UMEHHO BePXOBBIMH O0JIOTAMH, C Y3KO-
nuctbiMu ocokamu (Carex limosa, C. paupercula, C. lasoicarpa
U T. II.) WIK NPYTEME 0COKOIOA06HbIMY pacTenusmu. Ob6a mosa
JIETKO OTJIMYAIOTCS OT OCTAJIBHBIX [PeICTaBUTeIIel CeMeNCTBA [0
MeTaJUTMIECKU-3eIeHOM (C TonyOBIM y CaMI[OB M JKeNIThIM Y Ca-
MOK) OKpacKe TeJa, 4TO feJlaeT X CKopee MOXO0KIMHU Ha HEKOTO-
pble Buabl Lestes; 0T KOTOPBIX OHHM OTJIHYAeTCS B IOJIE IO CIIO-
JKEHHBIM B [TOKO€E KPBLIbSIM, 2 B PyKax — I10 KOPOTKOM (IJIHHOMH
B OJIHY STY€HKY) IITEPOCTUIME.

> & An oligotrophic and acidophilous species occur-
A\m ring almost exclusively on peatbogs or along shal-
low bogged margins of glacial lakes formed by (floating)
Sphagnum mats and covered with medium-dense stands of
narrow-leaved sedges (Carex limosa, C. paupercula, C. lasoi-
carpa) or other sedge-like plants such as Rhynchospora,
Scheuchzeria etc., more rarely with a canopy of Equisetum
fluviatile.

<g® This is the smallest odonate in our fauna, which,
™\ in addition, is almost perfectly confined to a
most peculiar habitat, namely, to Sphagnum peatbogs
covered with narrow-leaved sedges or sedge-like grasses.
Both sexes are easy to separate from any other
coenagrionids thanks to a metallic green body coloration
(with some blue in males and yellow in females) making
them rather similar to some Lestes species, from which
they differ in the field not only by size but also by their
wings at rest closed, and in hand by a short, one-cell long
pterostigma.

N. speciosa = «



> Enallagma

Ischnurinae

Rus: Tonkoxsoctel Eng: Forktails

<GP DopmabHBIA TAKCOHOMAYECKHI IPU3HAK 3TOTO TIOZICe-
s MeliCTBa — HaJIMYME y CaMOK LIKIIA Ha auuexnage. OH
MOXeT ObITh HHOTHA OYeHb II0JIe3eH JUIA OIpeNe/IeHusl B CBA3H
C 06IIIHM OHOOOPa3ueM CTPOEHUS CAMOK.

<P The technical taxonomic feature of this sub-
P o) family is the presence of vulvar spine in females.
At times, it can be really useful with in separating uni-
formly-looking coenagrionid females.

Enallagma Charpentier, 1840

Rus: Cunecrpeaku Eng: American Bluets

PP 10 O6IIUPHBIN POX, BKIOYaomuit 6oee 30 BUIOB, HO
/ﬂ pacIpocTpaHeHHBIH IperMytiecTBeHHO B CeBepHO AMe-
puke. Y HaC TOJBKO OOWH, OYeHb BapuabesrbHbI BuI, E. cyathi-
gerun, TAKCOHOMmUSA KOTOPOTO IOCTaTOYHO cokHa. HeogHokpar-
HO [eJalucCh MOMBITKH pa3OUTh €0 Ha HECKOJIbKO BHIOB HJIK
IIOABHAOB, HO MOKa 6€3 0CoOBIX yCIeX0B. DT0, B YJaCTHOCTH, Kaca-
ercsi ommcaHHOro BapreneBrIM ¢ 3amagnoro Kaskasa momsumma
E. cyathigerum rotundatum Bartenev, 1929.

Cuauraercs, yro B EBpome c E. cyathigerum cOCyIIeCTByeT
6smskoponcreennbiit Bup E. deserti (Selys, 1871).

ITpusHakoM Bcero poza sBIIsIeTCSI 049eHb IMpPOKasA (XOTA U He
HepeceKaromas [IeveBoii I10B, KaK y Pyrrhosoma) cBerias mom-
JedeBast IOJIOCA, HE YCTYIAIONIas M0 MIUPHHE YepHOU IIe4eBOH
nonoce. Kpome toro, 3apuuit Kpai nepepderpynu y Enallagma
HUKOTJIa He HMeeT JIONACTel, BEIEMOK, BHICTYIIOB MJIH yTJIOB, HO
PaBHOMEpPHO 3aKpYyTJIEHHbI} MIH JKe TI0YTH ITIIOCKMIA.

»

<GP A large genus including more than 30 species
A ranging largely in North America. The only spe-
cies known in our territory, E. cyathigerum, is extremely
variable so its taxonomy is very complicated. Many au-
thors tried to split it into several (sub)species, without any
particular success, however. A typical example is E. cya-
thigerum rotundatum Bartenev, 1929 described by Barte-
nev from West Caucasus.

One more species, E. deserti (Selys, 1871), is con-
sidered to coexist in Europe with E. cyathigerum.

The basic taxonomical character of the whole genus is a
very wide pale antehumeral stripe, at least as wide as the
black humeral stripe (but not crossing the humeral suture,
unlike Pyrrhosoma). In addition, the hind margin of
pronotum in Enallagma is lacking any lobes, incisions, pro-
jections, or angles, but evenly rounded or almost straight.
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Enallagma cyathigerum (Charpentier, 1840)

Rus: Cunecrpesika xybxonocnas Eng: Common Bluet, Common Blue Damselfly

Syn: E. risi

Iepuon néra / Flight period: E: V—-1/2VII-1/2VII-IX. C: 3/ 3V - VII - VIII - X (XI).
O61iee pacipocrpanenue / General distribution: CB: (40 — 70N); NAfr.

Pasmepsit/Size: O6uy/Tot: 29-36; Bp/Abd: 22-28; 3Kp/Hw: 15-21.

‘i\w’i Bce THMBI CTOSMHX M MEIEHHO TeKymux BomoemoB, 2,4 All kinds of standing or slow-flowing waters
y 1

qalie, HO He 06s3aTelbHO, ¢ GOraToil BOIZHON pPacTH- . mostly, but not exclusively, well-vegetated and
TEJBLHCTBIO M [TOSICOM IPUOPEKHBIX TPOCTHUKOB. surrounded with reeds.

<GP HanexablX MOJIEBIX TPH3HAKOB HET; MOXKET ObITh CITyTa- No reliable characters for field identification;

s Ha C yenbIM psanom Bunos Coenagrion, AMEIOITUX KOMbe- may be confused with a range of Coenagrion spe-

BHIHBIA MIH TOPIIENOOOpasHbIi TeMHbI PUCYHOK Ha Oplomke. cies having spear- or torpedo-like dark figures on abdom-
B pyxax mpocrefinuM Opu3HAKOM CIY)KHT O49eHb mupokas ceer-  inal segments. Should be identified in hand, using, as the
Jas JoIUTedeBast TOJIOCA, a TAaKKe JeTald TeMHOTO PHCYHKa Ha  simplest feature, the wide pale antehumeral stripe and de-
6pro1ike, KOTOPBIe OUeHb XapaKTepHbI /sl JTaHHOTO BHMA, HO Joc-  tails of a dark abdominal pattern, which are quite charac-
TaTOYHO TPYAHBI /I CIOBECHOTO ONMHMCaHms (cM. muLTIocTpanun).  teristic for this species but rather difficult to describe (see
B mobom ciydae, m1d HauHHAIOIMX peKoMmeHOyercs: Taioke uc-  the illustrations). Anyway, the use of the key is recom-
[TOJIb30BaHKE KIIIOYA. mender for beginners.

Ischnura Charpentier, 1840

Rus: Tonkoxeoctel. Eng: Bluetails, Blue-tailed Damselflies, Forktails
CaMupl HallTUX BUZIOB poa OMO3HAIOTCS MO MOYTH Iie- < On our fauna, the adult males of the genus are
- JIMKOM TEMHOMY TeNy C XapaKTepHbIM roayOpiM «oHa- P o} basically recognized by their almost entirely dark
peM» Ha KoHIle OpIONIKa, OJHaKO OHHM MOryT ObITh ciyTaHbl abdomen with typical blue ‘taillight’ at its tip; however
B IIOJIe C CaMIjaMM HeKoTopblx BupoB Coenagrion wmm Eryth- they may sometimes be confused in the field with the

E. cyathigerum = <




Ischnura

»

rommd. B pykax OTIHYHBIM NIPHU3HAKOM NJIS CAMIIOB SBJISAETCA
TaKXKe IBYUBETHAs NTEPOCTHIMA, 4ero HHUKorja He ObiBaer
¥ IBYX IOCJIEOHHX POJOB.

OrzmenpHyIO Ipo6ileMy HpencTaBideT MOIEMOPPH3M CaMOK
9TOTO POJia, TOCKOJIBKY OHH MOTYT OBITh KaK TMITMYHO TE€MHBI-
MY, TaK ¥ IMOYTH HE OTIMYHMBIME BHENIHE OT caMLOB. Boimens-
IOT TPH OCHOBHBIX THIa camok: A, B u C. Camku A-Tumna (angpo-
MOpHBIe WK H30MOPQHbIe) B IOBEHHIbHOM COCTOSHHAH HMEIOT
JIAJIOBYIO WJIM OPAHXXeBYIO rpynb (1 OCHOBaHMe OPIOIIKA) C XO-
pOLIO BBIpAKEHHON YEePHOM AOIUIEYEBON I10JI0COH, B JabHEN-
IlleM OHH CTAHOBATCS SIPKO-3€JIeHBIMU MM TONyObIMYU, KaK caM-
UBL, ¥ IpUOOPeTaloT XapakTepHbLH OIS HUX Tony60i «poHap»
Ha KoHue Opromika. CaMku B-tuma (IepexonHbie) B IOBEHHJIb-
HOM COCTOSHHH HMEIOT JIHJIOBYIO TPyIb (M Hauano 6pIollka),
TakKe ¢ XOpPOIG BBID&KEHHOH YepHOH HOOIUIEYEBOU IMOJIOCOM,
[IPU B3POCICHUY OHH CTaHOBSTCS OJIMBKOBO-3€IeHbIMH MK 6y-
pbIMH, 6e3 Tory60ro msaTHa Ha KoHue Opiomka. Camku C-tHmna
(rerepomopHbIe WK THIIMIHO THHOMOP(]HbIE) B IOBeHUILHOM
COCTOSTHHE UMEIOT PO30BYIO HJIM OPaHXEBYIO Ipynb (M OCHOBa-
Hue Opromika) 6e3 4epHO# [OIUIEYeBOI MOJOCH, BO B3POCIOM
COCTOAHMU OHHM Oypble WIN 3eleHble, 6e3 rogy6oro msrHa Ha
KoHIle 6prourka. Crenyer 0cobo 06paTuTh BHEMAHHE HA TO, YTO
oparKeBple CaMKH Ischnurg, KOTopble INOJTO paccMaTPHBAIUCDH
Kak oTfenbHas Mopga, Ha caMOM [iesie JIMIIb IOBEHMIbHAS CTa-
nus passurus Mmopd A u C. B pazne ciyyaes, mosmuMopdusM OK-
pacK¥ TOMOJHSETCS elje U MOJUMOPPHU3MOM CTPOEHHS 3aTHETO
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males of some Coenagrion or Erythromma species. An ex-
cellent hand character for the males is also a bicolorous
pterostigma, which never occurs in the two latter genera.
A particular problem is female polymorphism within
the genus. The females vary from typical, monotonously
dark individuals to brightly coloured male-looking ones,
so can be separated into three basic types, A, B, and C.
A-females (andromorphic or isomorphic), when teneral,
have a lilac or orange thorax with well-expressed black
antehumeral stripes, and a lilac or orange abdominal base;
later they become brightly-green or blue and take a blue
“taillight” at the tip of abdomen just like males. B-females
(transitional), when teneral, have a lilac thorax with
well-expressed black antehumeral stripes and a lilac ab-
dominal base; afterwards they become olivaceous green
or brownish, without a “male” blue spot at the tip of their
abdomen. Finally, C-females (heteromorphic or true
gynomorphic), when teneral, have a pink or orange tho-
rax and abdominal base and no black antehumeral stripes;
when adult, they are typically brownish or green, without
a pale “taillight”. It is worth taking in account that or-
ange-coloured females of Ischnura, previously regarded
as a true morph, are in fact only the juvenile stage in the
ontogenesis of two different morphs, A and C. Some-
times the above-described colour trimorphism is added
by structural polymorphism in the shape of pronotum




Kpas MepelHerpynu: MpH HATMIHHU MTOJI0BOTO AuMopdu3Ma cam-
KH MOTYT OBITh [10 OTOMY MPHU3HAKY TO HOXOXKH, TO He MTOX0XKH
Ha CAMIIOB, HE3aBHCHMO OT OKPAaCKH.

TakcoHOMHUS pofia CJIOXKHA; B PYCCKOSISBIYHOM JIMTEpaType
IOJITOe BpeMsi CYyLIecTBOBaIa 60IbIas yTaHUIA [0 TOMY BOII-
pocy. OHa 3HaYHUTeIbHO YMEHBIIKJIACH ITOCIIe aHalIN3a, BHITIOJ-
HEHHOro XapuUTOHOBBIM [144], Ho mockobky EBpomneiickas Poc-
cust ¥ KaBka3s 1o CHX MOp OFOHATOJNOTHYECKH ILIOXO H3YJEHH,
s BKJTIOYHMJI B OIIPeIe/IATEIbHbIE KIII0YH HECKOJIbKO CPeIu3eMHO-
MOPCKHX BHJIOB, He U3BECTHHIX (II0 KpailHel Mepe, JOCTOBEPHO)
¢ Haet Teppuropur. OTYACTH 3TO CHEJIAHO Ha CIIydali HeOXu-
NaHHBIX HaXONOK HOBBIX BHUMOB, OTYAaCTH — YTO6BI TaTh JIy4dlilee
IpeICTaB/ieHHe O PasHOOOPasUU IMATHOCTHYECKUX IPU3HAKOB
B IpefesiaX pofa.

Mopdonorus v #3MeHIUBOCTh JTUIHHOK Ischnura yu3BecTHa
B leTAJIAX TOJIbKO [Jisi [BYX Hauboslee OOBIYHBIX BHIOB,
I pumilio n I elegans, HO pmaxe WX JHMYMHKH HE OTIMYAIOTCA
HaleXHO HOPYyT OT J[pyra, B TO BpeMs Kak y I aralensis
u I fountaineae sra cragus Boobure cnabo udydena. B Hacrosiuee
BpeMsi He MPENCTaBIgeTCs BO3MOMKHBIM CO31aTh paboToCnoco6-
HBII JIMIUHOYHBIA KIIFOY [IJ1sL 3TOTO POJA.

<«

hind margin, so if sex dimorphism occurs in this feature,
females can also be either similar or dissimilar to the
males regardless of the coloration they have.

The intrageneric taxonomy of Ischnura is tricky. In Rus-
sian literature there used to prevail a real taxonomical mess
concerning this genus. The situation was somewhat im-
proved after the special revision by Haritonov [144] had
been published. Nevertheless, the genus Ischnurais still prac-
tically unstudied in both European Russia and Caucasus,
which inspired me to include some of Mediterranean spe-
cies, never recorded from our territory before, in the
imaginal key. Even if the chance to find them in EEC is little,
mentioning them could be useful in order to outline the di-
versity of specific characters inside the genus.

The morphology and variability of larvae in Ischnura
is known in detail only for two most common species, I.
pumilio and I elegans; even their nymphs still cannot be
separated from each other for sure, while those of I
aralensis and L. fountaineae remain poorly studied. There-
fore, it is not possible to compile any reliable larval key
for the genus.

Karouu / Diagnostic keys

Koy piia onpenenenna Buposs / Key to species

1. TlrepocrurMa Ha nmepeJHMX KpPbUIbAX SIBHO |
KpyIlHee, 4yeM Ha 3amHMX (0COOEHHO y cam-
406). Camywt (1): MesocTurManbHast IUIACTHHKA

g 1. Pterostigmas in forewings distinctly
larger than that in hindwings (especially
in males). Males (1): Mesostigmal plate (dorsal

«




} Ischnura — Buge! / genera

(BuI cBepxy) HeceT 110 60KaM [Ba IIMHHBIX 3a0CTPEHHBIX Pac-

XOMSAIIMXCS 3y6Ha, 9aCTO OKPALIEHHbIX B TOy0OH LBeT. . . . . . 2
— IIrepocrurma Ha BCex KPbUIbSX IIPAKTHYECKU OOUHAKOBOIO pa3-

Mmepa y oboux monoB. Camyst (2/192): MesocTUrmManbHast TIac-

THHKA O3 IIMHHBIX 3a0CTPEHHBIX PACXOISIIIMXCS 3yOLOB. . . . . 3
2. [lrepocrurmMa Ha TMepemHMX KPbUIbAX SCHO

IBYXuBeTHas, ¢ 6eI0BaTOM OUCTAJILHOM Yac-

THIO U MPHMEPHO PABHOU elf MO BeluvnHe

1epHoit 6asansroM yacrbio (1). Camybr: Hiok-

tIMe aHaibHble MpupaTku (Bup cboky) (3) 3ua- |

4YMTENIPHO JUIMHHee, YeM BepxHue. Bepxmuue

aHaJTbHBIC TpUOATKH (Bun c3amu) (4) WMeIOT

TYMO#, JTULIEHHbIH 3yOunKa, BepXHe-IHCTaNb-

HpIA yrosl. Camiu: 3anHWuH Kpal epeaHecin-

KM TPeXJONACTHBIA, C KPYIHOM Tymoi Tpe- 3

yrojlbHOM CpefiHel JIOMacThio, CWIBHO BBITAHYTOM Hasaf,

o

HO HE TIPUIIOIBATOM (2). +.ovvviinniennnnennn L pumilio
— [lrepocTurMa Ha MepemHMX KPbUIBAX OXHOLBET-
Hasl, LETUKOM YepHAs WIA PeNKo — 4vepHas,

C 0ueHb MeJIKUM 6eI0BaThIM MATHBIIIIKOM B IHC-

rajmbbolt vactu (5). Camysr Huokuue anaibHbIE

1IPUAAaTKY Kopode BepxHux (7). BepxHe-nucrams- 5

HbI YTOJI BepXHHX aHATBHBIX [IPHAATKOB C U30T-

HyrpiM 3y6ankoM (8). Camxu: 3amamil Kpail ne-

PCHHECTIHHKY JTyTOOOPasHbIil WM IIPUIIONHSATHIN

Haono6ue apKut (6).. ... .ove. ... L forcipata* 4 8

P> 1 pumilio - [T}

—_
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view) bears laterally two long and sharply pointed di-
verging denticles (spines), often coloured in blue. .. 2
Pterostigmas in all wings of almost equal size in both
sexes. Males (2/192): Mesostigmal plate without long
and sharply pointed diverging denticles. .......... 3
2. Pterostigma in forewing clearly bicolou-
red, the whitish distal part being almost as
large as the black proximal part (1).
Males: Inferior anal appendages (lateral
view) (3) much longer than superior
ones. Superior anal appendages (posterior
view) (4) with the upper distal corner
blunt, bearing no denticle. Females: Hind
margin of pronotum trilobate, with a
large obtuse triangular median lobe
considerably elongated backwards but
not elevated (2). ............ L pumilio
— Pterostigma in forewing almost unicolou-
) rous, black, or largely black the whitish col-
o & oration occupying only a small area at the

., distal end (5). Males: Inferior anal append-

ages shorter than superior ones (7). Supe-
rior appendages with an incurved denticle
at the upper distal corner (8). Females
Hind margin of pronotum strongly bowed
and archwise elevated (6) . . . . I forcipata*




B(1). CaMUBL vttt e 4
D CaAMKU. « ot e e 8
4. HwxHue anagpHbIE IPUIATKH 3HAYUTEIHHO OJIHH-

Hee BepxHUX (1,2). .. .ovvii i 5
— HwxHue aHagpHble IPUIATKHA KOpOUe MIHM paBHbBI

IO ITHHE BEPXHEM. + v vttt eiinveneeennnnnn 6
5. 3amHull Kpail IepefHECTHHKN C IIHHHBIM, BBIIAIO-

umcs, 6ojiee WIM MeHee MPHUITOTHATHIM BBICTYIIOM
ocpenuHe (3,4). BepxHue aHaibHbIe IPUAATKY (BHT
C3amy) He KPIOUKOBMIHDBIE, KaKIbIM K3 HUX HeceT
IBa CYTIPOTUBHBIX, O0JIee MK MeHee TOPU3OHTAIbHO
BBITSAHYTHIX BRICTYIa (Jromacra) (5). .. ... I elegans

3agHuii Kpaif nepefHeCHHHKH C KOPOTKUM, cnabo
BBIJAIOITHMCH, 3aKPYTJIEHHBIM K He IPUTIOTHATHIM
BBICTYIIOM mocpenuHe (6,7). BepxHue aHambHbIe
IpUNATKH CHJIBHO MCKPHBJICHHbIE, KPIOUYKOBHI-
Hble, HO 6e3 BBICTYIIOB WM jonacreit (8). ........

............................... I senegalensis*
). 3amgHuii kpali mepemHECHMHKH TYIO-TPeyroib-
HBIlf, PABHOMEPHO 3aKPYIJIEHHBI, 6e3 3aMeTHOTo
BbicTyna nocpenuse (9). MesocrurmanpHas Iiac-
THHKa (BuJ cBepXy) (9) Mo 60KaM ¢ AByMs IPUIOZA-
HATHIMH TOJTYKPYIIBIMH X CTOBUIHBIMH JOMIACTS-
mu. Bepxuue ananpHbie npuparku (10,11) gyxio-
macTHble, X HIDKHSA Jomacth (Bum c3amw) (11)
3aKaHYMBAETCs JUIMHHBIM KOIT€OOpasHBIM BBICTY-

Karouu / Diagnostic keys

3(1).Males.........ccooiiii i 4
= Females. ................oo i 8
4. Inferior anal appendages considerably longer

than superior ones (1,2). .............. 5

— Inferior anal appendages as long as or

5.

shorter than superior ones. ........... 6
Hind margin of pronotum with a long,
prominent, more or less erect median pro-
jection (3,4). Inferior anal appendages
(posterior view) not hook-like, each with
two long, opposed, (more or less) horizon-
tally directed projections (lobes) (5). . ...

............................ L elegans
Hind margin of pronotum with a short,
weakly prominent, rounded, not erected
median projection (6,7). Inferior anal ap-
pendages strongly incurved, hook-like,
without projections (8). . . I. senegalensis*

6(4). Hind margin of pronotum obtuse trian-

gular, evenly rounded, without distinct
median projection (9). Mesostigmal plate
(dorsal view) (9) laterally with two large
erect semicircular leaf -like lobes. Superior
anal appendages bilobate (10,11), their
lower lobes (posterior view) (11) ending
ina long prominent claw-like projection.

L elegans - [ EEI1 EE] <«
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oM. [IeBATHIA TepruT OpIOLIKa CBEPXY BECh YEPHBIM. . . . . . . .
........................................... L aralensis
— 3agHuii Kpail MepelHeCIHHKY ¢ KOPOTKHM, HO SCHO 3aMeT-
HBIM BBICTYTIOM HocpenuHe (3,6). BepxHue ananpHble mpH-
IaTKH He IBYXJIOMAcTHBIE, a eCIl OBYXJIOMACTHbIE, TO BEPX-
Hsis1 JIONIAacTh 6€3 KOrTe06pasHoro BHICTYIA. .. ...o.v' ... .. 7
7. BepxHue aHanpHble NOpumarku (BUI
C3aj11) C KOPOTKHM, HO SICHO 3aMeTHBIM
3y6YHKOB Ha BepXHe-IUCTAIbHOM YTy
(1). Ilrepocrurma Ha mepemHMUX KPbLIb-
X HMeeT 4epHyio GasaipHyo u Gecy- 1
BETHYIO OIUCTANBHYIO TTOJMOBUHY (2). . ... ..... L fountaineae

UMeeT YepHYIO CpeIHIOI0 YacTh u benbie kpas (5).
.................................. L evansi*

195

The 9" abdominal tergite entirely black from above.
.................................... L aralensis
Hind margin of pronotum with a short but clearly
visible median projection (3,6). Superior anal ap-
pendages not bilobate, if bilobate then the upper
lobe ends without a claw-like projection. ....... 7
7. Superior anal appendages (pos-
terior view) with a short but
clearly visible denticle at the up-

per distal corner (1). Pterostigma

in forewing with the black basal
half and colourless distal part (2). .. .. L fountaineae

has a black centre fringed with white (5).
......................... L evansi*

— BepxHue anaabHble IPUIATKH C COBEPIIEHHO TY- 4 5 — Superior anal appendages with the up-
IBIM, JIMIIEHHBIM 3y6YrKa, BepXHe-TuCTAIbHBIM per margin perfectly blunt, bearing no
yriom (4). TlrepocTurma Ha nepegHUX KPBUIbSIX denticle (4). Pterostigma in forewing

" .

8(3). 3amumit Kpail nepeaHeCIMHKYA 3aKPYIJICHHBIH, T0Cpe- .
OMHe BOTHYTHIM, Oe3 Bbicryma (6). Ilum nepen sitie- ;
KJIagoM JJIMHHBIY, XOPOILIO Pa3BUTHI. . . L aralensis

— 3apuuii kpajl nepenHeCIHHKY, KaK MEHEMYM, ¢ HeOOIbIIHM
CpeqUHHBIM BBICTYIIOM HJIH JonacTbio. [llum nepen sinexia-
JOM KOPOTKME. .. vvvviierneninineenenneennnn 9

9, 3Baguuii Kpayi nepefHeCHuHKY C JJIMHHBIM, BHILAIO-
wuMcst, 6oJiee WIK MeHee NPUIOAHSATHIM CpenuH-
HBIM BBICTYTIOM (7). «vvvvvvinnnnnnnn.ns L elegans

7

> L aralensis = L elegans = 558 I

X 8(3). Hind margin of pronotum rounded and

medially depressed without any projection
o (6). Vulvar spine strong, well developed.. .
.................................... L aralensis

— Hind margin of pronotum with at least a small pro-

jection, or lobe, in the middle. Vulvar
spineshort. ............ ...l 9
9. Hind margin of pronotum with a long, promi-
nent, upright median projection (7). I elegans




— 3agHull Kpali HepenHeCIHHKH 6e3 CToMNb IIMHHOTO BhIgaloLe-
TOCS ¥ TIPUITOTHATOTO CPENMHHOTO BblcTyma (1,2). ........ 10
10. apuuit kpaii HepenHeCIIHHKE ¢ 60KOBBIMHI BBIpe-
3aMu B Buie (HecTOHOB H HeOOIbLION H30JHUPO-
BAHHOM JIONIACTBIO ITocpenuHe. lumn nepen ainex-
JIaIOM KOPOTKHH, HO XOPOMIO pa3BUTHIA KU BCEraa
SACHO 3aMeTHbIA (1).. .. oo v n s, L evansi*
— 3agHui Kpay nepefHeCIHHKE IOYTH IPMoli, 6e3
H30JHPOBaHHON JIOMACTH, ¢ KOPOTKHM, HO XOPO-
III0 3aMETHBIM CPEAUHHBIM BhIcTyioM. lni nepen sinexsa-
IOM KOPOTKHIL, HHOITa Majlo3ameTHbli (2). . . . L fountaineae

Kawouu / Diagnostic keys ‘

— Hind margin of pronotum without such a prominent
and upright median projection (1,2). ............ 10
10. Hind margin of pronotum with festoon-like
lateral incisions and a small isolated median
lobe. Vulvar spine small but well developed and
always clearly visible (1). .......... L evansi*

— Hind margin of pronotum almost straight
without an isolated lobe, yet with a short but
clearly visible median projection. Vulvar spine
small, weakly developed, sometimes hardly visible (2).
................................. I fountaineae

Ischnura aralensis Haritonov, 1979

Rus: Touxoxsocr apanbckuit Eng: Aral Bluetail [A]
Syn: L haritonovi Dumont, 1996
Ilepuop xéra / Flight period: VI - VIII

O6ee pactipocrpanenne / General distribution: U, CAs (end)
Pasmepni/Size: O6ur/Tot: Tounbix nanusix Her / No exact data

> & KpynHble WIH CpefHue HO pasmepaM eBTpodHble U Me-

#H 30TpodHbIe 03epa ¢ 06MIBHOM MPHOPEXHON PACTHTENb-
HOCTBIO,

THOUIHBIX CaMI[OB MOJKHO OTIPELeTHTh [I0 COBEPUIEHHO

/ YepHOM IepedHeli CTOpPOHE TpYIH, XapaKTepPHOMY pH-

CYHKY Ha 2-M cerMeHTe OpIOIIKa U UeJIMKOM roybomy 8-my cer-

meHTy. OIHAKO, 3TOT BUI O4eHb BapuabesieH, 0COOeHHO CaMKH,

> & Large or medium-sized eutrophic and meso-

s trophic lakes with abundant riparian vege-
tation.

Typical males can be recognised by a totally dark

A frontal part of synthorax, a pecular pattern on

the 2*! abdominal segment and an entirely blue 8™ seg-

ment. However, this species is highly variable, especially

EEL] I fountaineae = ‘



»

[IO9TOMY Ha[eXXHOe OIpeleNieHue IOJDKHO OBITh OCHOBAHO
Ha KII0Yax U WUTOCTpaLlHmX.

Hecmorps Ha nepeonucanue (B kauectse I haritonovi), cre-
nagHoe no omubke H. Dumont, I aralensis aBasdercs equuCT-
BEHHBIM BaJIMJHbIM Ha3BaHueM [JI JaHHOTO TaKkCOHa. TakoHO-
ME4ecKast HICTOPHs BUZA U3JioxKeHa B [332].

Ischnura
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females, hence a reliable identification should be based
on keys and illustrations.

In spite of a rediscription (as I. haritonovi) erroneuos-
ly made by H. Dumont, I aralensis is the only valid name
for this species. The taxonomical history of the species is
given in [332].

Ischnura elegans (Vander Linden, 1820)

Rus: Tonxoxsoct u3amusii. Eng: Common Bluetail, Blue-tailed Damselfly

Ilepuop néra / Flight period: EC: EV — M(E)IX.

O61ree pacripocrpanenue / General distribution: EuAs: (35-60°; dsj in Sb & FE).
Pasmeps1/Size: O611/Tot: 30-34; Bp/Abd: 22-29; 3Kp/Hw: 14-21.

>, & [lourH Bce TUIBI KaK CTOSYHUX, TaK U IPOTOYHBIX BOIOE-
. MOB, B TOM 4YHCJIE€ U COJIOHOBAThIE BOJOEMbI, OOHAKO HE
JIOOUT CIMIIKOM KHCIBIX BOM U OJHTOTPOMHBIX 6OJIOT.
CaM1ibl UMEIOT IJIMHHbIE HIDKHHE aHanbHble NPUNATKHY,
A LeJIUKOM rosiy6oli 8- cerMeHT, HO YePHBI 9-1; 0HAKO
BOOOIIIE 3TOT BUJ, CJIEAYET ONpeNesIATh [0 KI0YaM.

> & Almost all kinds of standing and running
M. waterbodies including brackish waters, but not
favoring too acid and oligotrophic peatbogs.
Males have long lower anal appendages plus a
/ totaly blue 8™ segment and a black 9™ one, but in
general, this species should be examined with the keys.

Ischnura fountaineae Morton, 1905

Rus: Tonkoxsocr OyHnren. Eng: Oasis Bluetail
Syn: I bukharensis Bartenev, 1913

Iepwuon néra/ Flight period: Her nanHbIx no Hamel reppuropun / No regional data

O61ree pacnpocrpanenne / General distribution:

Pasmepnl/Size: O6my/Tot: 27-34; Bp/Abd: 21-25; 3Kp/Hw: 19-24.

> I elegans = L fountameae=>
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7 4% Ha wmanren TEppUTOPHHU He M3y4eHBL. B comperenbHbIX
JMH‘L CTpaHax BCTPEYAeTCst O PONHUKAM H Pydbsim ¢ OemHOM
PaCTHTEILHOCTHIO, TI0 TPaBAHbIM 00JI0TaM, a TAKKe IO APYTUM
CTOSYMM BOIOeMaM (KOHTHHEHTaIbHbIM U IIPEMOPCKHEM), B TOM
YHUCIIe C COIOHOBATOMN M JaXKe CHJIBHO COJIEHOM BOIOM.

CaMilbl EMEIOT KOPOTKHE CBETJIble BEpXHHE aHaJbHble
/K MIPUAATKH B CTOJIb JKe KOPOTKHE, HO YepHble, HIXKHHEE.
Bocbmoit cerMeHT memukoM roay6oi, a 9-i1 yepusii. Yacro atux
IPU3HAKOB HOCTATOYHO Ul uAeHTH(dUKAIHE, HO BOOOIe 9TOT
BUJL CJIEMyeT OTpefelaTh 10 KII0YaM.

<«

Z‘\\w"( Not studied in our region. In adjacent countries,
i, occurs on springs and brooks with little vegeta-
tion, also in standing inland or coastal waterbodies and
marshes including those with brackish and even high-sa-
line conditions.

Males have short pale upper anal appendages and
/ﬂ equally short but black lower ones; the 8" seg-
ment is all-blue and the 9™ one is black. This combitation
of traits often suffice for identification, but in general,
this species should be examined with the keys.

Onucanus Bugos / species descriptions

Ischnura pumilio (Charpentier, 1825)

Rus: Tonkoxsoct manenpkuit. Eng: Small Bluetail, Scarce Blue-tailed Damselfly

ITepuon néra/ Flight period: E: EV —BX. C: MV — MX.

O6uzee pacipocrpanenue / General distribution: E, SU, C, AM, ME, CA, SWSb; ?ESb (loc); NAfT.
Pasmepn1/Size: O61y/Tot: 26-31; Bp/Abd: 22-25; 3Kp/Hw: 14-18.

ITouTu BCe TUIIBI CTOSIMUX WJIH MEIJIEHHO TEKYILHX BOTOE-
MOB, 4aile HeOOIbILINX, Kak BpeMEHHBIX, TaK U Hellepechl-

“
Z\\W#L

Xarommux. BoamMoxHo, umeeT, IBa MHKa, B HIOHE U aBrycre [242].

HanexxHbIX 10/IeBBIX IPU3HAKOB HET, HO B PYKaX MOXeT
P 6bITh OmpemesieH 10 MTepOCTUTME, KOTOpas SBCTBEHHO
KpylHee Ha MNepefHUX KpbLIbsX, 4eM Ha 3afHHUX, 0COOeHHO
y camuoB. [l caMIIOB XapaKTePHBI Takoke JJIHHHblE HIDKHHE
aHaIbHbIE TIPUMATKH, [eJTUKOM roIyOo# 9-I cerMeHT U YacThHd-
HO To1y60# 8-11 CerMeHT.

> < Almost all types of standing or slow-flowing, rather
,A\L()iﬂ\ small, waterbodies, both permanent and temporary.
Probably has two peaks: in June and August [242]

No reliable characters for the field recognition,
y however, both sexes can be separated in hand by
the pterostigmas, which are distinctly larger in forewings
than in hindwings, especially in males. Males are also
identified by their long lower anal appendages combmed
with a partly blue 8" segment and a totally blue 9™ one.

L pumilio = ‘
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Coenagrion australocaspicum Dumont et Heidari, 1995
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Coenagrion hastulatum (Charpentier, 1825)
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> Coenagrion : Rk Wi
Coenagrion hylas (Trybom, 1889)
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Ta6auup! pucynkos / Tables of pictures <

Coenagrion johanssoni (Wallengren, 1894)
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Coenagrion lunulatum (Charpentier,
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> Coenagrion
Coenagrion ornatum (Selys, 1850)
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Coenagrion ponticum (Bartenev, 1929)
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Coenagrion pulchellum (Vander Linden, 1823)
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Coenagrion scitulum (Rambur, 1842)
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> Erythromma

Erythromma najas (Hansemann, 1823)




«

tures

pic

. Tabaumst pucyrkos / Tables of

O
Yo
Q]

ntier, 1840

viridulum Charpe

Erythromma




Q
:
g
&
A

Pyrrhosoma nymphula (Sulzer, 1776)
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Ischnura elegans, noaumopguzm camok / female polymorphism




Ischnura fountaineae Morton, 1905
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Platycnemididae
Rus: Taockonozkku Eng: Brook Damselflies Syn: Platycnemidae

G [IpesCTaBUTENN CeMeHCTBa MMEIOT OGIHK GIeNHOOKpa-
A LIeHHBIX WM JKe YUCTO-TonyObix crpenok. Haubomee
OOLIHI IPU3HAK IJIS OIPENeICHUs HX CPENY METKUX PABHOKPBI-
JIBIX CTPEKO3 B HaIel (hayHe — 3TO OYeHb UIXPOKAs TOJI0Ba, KO-
TOpas CBEPXy BTpOe ILUpE CBOEH JIMHLI, B TO BpeMs KaK y Oc-
TAIbHBIX CTPEJIOK U Y BCEX JIIOTOK ITMPHUHA TOJIOBBI TPEBOCXOIHT
[UIAHY U BaBoe. CaMIbl BCeX HAIIMX BHUIOB UMEIOT ABCTBEH-
HO paclllipeHHble TOJIEHHW CPelHUX U 3aJHUX KOHEYHOCTeH
C OY€Hb NIUHHBIM IIeTUHKOBUAHBIM BOJIOCKaM Ha HUX. DTO X0~
POUIHEH I0JIEBOM NIPU3HAK, ONHAKO ¥ CAMOK TOJIeHH PaCIIMPEHEI
HE BCET/a, a y HEKOTOPHIX eBPOIIEHCKUX (OTCYTCTBYIOIINX Y HAC)
BHJOB OHM ¥ y CaMIIOB HOpMaJIbHOM IIHUPUHEL. B pykax nrocko-
HO>KKH XOPOIIO OIIPENeNSIOTCS 110 TIPSIMOYTONBHOMY KPBLIOBO-
MY JeTBIPEXyTONLHUKY C TIepefHell U 3ajiHell CTOpoHaMu (1104-
TH) opquHaKoBoit nunsl; y Coenagrionidae u Lestidae sT0T yern-
PEeXyTONBHYK SICHO TPalleleBUNHBIIMA.

@ The representatives of the family have a general
2 o) appearance of pallid or sky-blue coenagrionids.
The most reliable body character to separate them from
our smaller damselflies is a remarkable width of their
head which is thrice as wide as long in dorsal view, while
the same ratio is no more than two times in coenagrionids
and lestids. The males of all our platycnemids have con-
spicuously dilated mid- and hind tibiae armed with very
long hairs, a useful feature for field recognition. The fe-
males, however, may have hardly or not dilated tibiae;
furthermore, in some European species (occurring out-
side our territory), even male tibia are of normal width. In
hand, platycnemids are safely identified by a rectangular
wing discoidal cell, with almost equally long fore and hind
sides; this cell looks clearly trapeziform in both
Coenagrionidae and Lestidae.

Platycnemis Charpentier, 1840
Rus: MNaockonozkku Eng: Featherlegs, White-legged Damselflies

K O6a 110718 XOPOIIO OIIO3HAIOTCHA TAKXKE IO OKpACKe Tea,
/ Bce mosopbie wMmaro 6enoBathie, OirenHbIe; B3pOCHLIE,
XOTs He Takue OJiefHbIe, BCE Ke 3aMEeTHO CBeTJIee OCTAJbHBIX Ha-
IIMX PABHOKPBUIBIX CTPEKO3: CaMIbl CBETIO-TONyOble WU XKe

»

Both sexes are recognised by body coloration: all
/ immature individuals are whitish, while mature
ones, though not so pale, are much more paler than any
other damselflies in our fauna: males are (dull) bluish, fe-
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rosy6oBato-6eible, CaMKy HeJI0BaTO-KeAThie WK 6e10BaTo-6y-
pBle; YePHOBATHIA PUCYHOK ¥ 000UX II0JIOB OYEHB CI1ab0 PasBUT.
Cormacao Seidenbusch [261] m Heideman & Seidenbusch
[146], nuist onpenenenus muauHOK Platycnemis B EBporie u Cpenu-
3eMHOMODKE JIO CHX [IOP HET HafleXbIX KIIFOUEH: CAMBIE JTyJillye U3
HUX ITO3BOJIAIOT YCIEITHO ONIpeneaaTh TONbKO 70—-80% sk3eminsa-
poB. Hu opuu u3 msydeHHBIX IIPU3HAKOB He NAeT TIOIHOLCHHBIX
pasImauil MeXAy Bumamu. «Y BCEX BUIOB PasMephl Tela OYeHb
M3MEHYMBBL U TIePEKPBIBAIOTCS, IIMIIBI OBIBAIOT KAK CHJIBHBIMH,
TaKk M c1ab0 PasBUTBIME y OJHOIO M TOTO )K€ BHJA, LICTHHKH
U ILUNYKY Ha TI0B60pOKe ¥ GOKOBBIX JIOTIACTSX MaCKy Bapbupy-
YOT I10 Yuciy OT 0 1o 4, xxabepHble IUTACTHHKY ObIBAIOT TO IIUPO-
KHMM, TO OYCHb Y3KHMHU, TO IIVHHBIMU, TO KOPOTKAMMU ¥ OLHOTO
M TOTO K€ BHJI4, ¥ IIOBCIOMly BBI HalimeTe 60Jee WIN MeHee 3HAYH-
TeIbHOE [IepeKPhIBAHME T10 JIFOOOMY U3 IPU3HAKOB» [261].

<«

males are rather whitish-yellow; a black pattern is weakly
developed in both sexes.

According to Seidenbusch [261] and Heideman &
Seidenbusch [146], there have not been any reliable diag-
nostic keys for the larvae of the European and Mediterra-
nean Platycnemis species until recently. The best of them
enable successful determination for only 70-80% speci-
mens. Not character studied in the genus gives significant
differences between the species. “In all species body
length is very variable and overlapping, the spinulation
changing from strong to weak in same species; the num-
ber of mental and palpal setae and spines varies from 0 to
4, the gills vary from narrow to wide, from long to short
within same species, and everywhere you will find the
overlap in any features” [261].

Kawouu / Diagnostic keys

Kiou s onpenenenus Bupos / Key to species

1. Tonenwu ¢ ssicHOM YepHOH NPOJOJbHOM JIMHuEH

Ha BHelHel nosepxHocty (1). Camysr Bepxuue
aHaJbHble TpunaTky (BUA cOOKy Wi C3af¥) C SCHO
BBIEMYATOY BEPXYIUKOMU, IPUYEM HaCTh, HAXOMAIIIAN-
cs1 Haj BBIEMKOI, He MeHee mauHHas (xoTs u Oosee
y3Kas), 4eM dYacTh, HAXONSILASCS IIOf BBIEMKOMH
(1/227). Tonenn yMmepeHHO pacimiupenssie (1), Cam- "
xu: SagHui Kpay HepeTHecIMHKY (BU CBEPXY U C3a-
I¥) IPaBUIBHO TPeyroibHasd, 6e3 MOTIOJHUTENBHBIX 1 A

/ 1. Tibiae with a well-distinct longitudal
black line on their outer surface (1). Males:

Superior anal appendages (lateral or dorsal

view) with clearly notched tips; the part above

notch as long as the part below notch, but nar-

rower (1/227). Tibiae moderately dilated (1).
Females Hind margin of pronotum
(posterio-dorsal view) regularly triangular

without any additional projections or denticles

«
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BBICTYIIOB HJIY 3yOLIOB MEX/y BepXHUM K GOKO-

BbIMY TOYKamu (yraamu) (2).... ... P.:pennipes

Tomenn 6e3 4epHOM IPOJONBHOM AMHWUM (WIM

JIUIIB ¢ ¢1ab0 BEIPOKEHHBIMU TEeMHBIMH OTMeTH- 1

HaMM) Ha BHeWHel nosepxHocTH (2/226). Camywv: BepxHue
aHaJIbHBIE TIPUSATKHA C 3aKpYIJI€HHOH, HE BBIEMYATOH Bep-
xymKko# (3), a ecnm ora BepXyIlKa BbIeMYaTas, TO 4YacTh,
HAXOJAIIAACA HAJl BHIEMKOM, IBHO KOpOYe, YeM JacTh, HaX0-
mamasicsa oy, Bblemkoit (4). TomeHH OyeHb CHIBHO paciIu-
peusble (1/226). Camxu: 3agHUN Kpail NepefHeCcHHHKY C KO-
TIOJIHUTENLHBIMU TYIILIMU WM OCTPBIMHU BBICTYHAMK MEXIY
BEpXHHUM K OOKOBBIMHK YIIAMH (5,6). « oo vevvvnnvvinun.n. 2
Camyvi: BepxHue aHanbHbIe IpUmATKA (BHE cOOKy
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between the upper and lateral points (an-
gles) (2). ..ot P. pennipes
— Tibiae without a black line (or only

2 with vestigial black markings) on
their outer surface (2/226). Males: Superior anal ap-
pendages with rounded, unnotched tips (3), if with a
notch then the part above notch considerably shorter
than the part below notch (4). Tibiae extremely di-
lated (1/226). Females: Hind margin of pronotum al-
ways bears additional blunt projections or sharp
denticles between its upper and lateral points (angles)

2. Males: Superior anal appendages (lateral

WM C3afy) C 3aKPYIJIeHHOM, He BBIEMYAaTO# BeEp- or dorsal view) with rounded, unnotched
xymko#t (3). Camxu: 3agHul Kpail TIepefHeCITUHKH tips (3). Females: Hind margin of prono-
{BHE cBepxy ¥ c3a(11) C TYNBIMI HOTIOMHUTEIBHBIME 3 tum (posterio-dorsal view) with blunt
BBICTYIIaMK, PacIiOJIOXKEHHBIMY BOIHU3HM GOKOBBIX additional projections situated near the
430 (03: 3 (5 P. dealbata lateral angles (5). ......... P. dealbata
Camypt: BepxrHue aHalbHbIe IIPUAATKH C BHIEMYaTOH ) — Males: Superior anal appendages with

BEPXYIIKOM, IIPUYEM JaCTh, HAXOMAIIASCA HaJ BbIeM-
KOY, SBHO KOpO4Y€, 4eM 4YacTb, HaXOOIIlasdca IIOxN
BoleMko¥t (4). Camxu: 3agHuii Kpayl IepemHeCTIMHKA
C OCTPBIMY [OTIONHUTENLHBIMY BBICTYIIAMH, PAcIIONO-
JKEHHBIMM TIPHMEPHO TIOCpefHe MEXIY BepXHUM
¥ 60KOBBIMH YTIIAMH (6). ..o v veeevnn P, latipes 5

P. dealbata =Bz} P. latipes -~ E2X]

notched tips, the part above notch being
considerably shorter than the part below
notch (4). Femaless Hind margin of
pronotum with sharp additional
denticles about halfway between the up-
per and lateral angles (6). . . .. P. latipes
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Platycnemis dealbata Selys in Selys et Hagen, 1850

Rus: [Tnockonoxka 61emroBaras Eng: Ivory Featherleg

Syn: P. oedipus Eichwald, 1830, P. oedipus dealbata Selys, 1836

Iepuop néra / Flight period: Her manubix mo Haueit reppuropun / No regional data
O61nee pacopocrpanense / General distribution: SE, C, AM.

Pasmepsi/Size: O61u/Tot: 28-38; bp/Abd: 21-30; 3Kp/Hw: 16-19.

> 4 PasHOO06pasHble MPOTOYHBIE BOLOEMBI ¢ 60raTo Miasa-
A\M nls IoLIEH U IOy mOrPY>XeHHOH PaCTUTEIBHOCTHIO.

ITpocThIx mMOJIEBBIX IPH3HAKOB HeT. M caMupl U CaMKH
- O4YeHb cBeTIble B J0OO60M Bo3pacre. CaMuoB MOKHO
B PyKax OTJIMYUTh OT camuoB P. pennipes 1o upe3BbI4aliHO pac-
IMPEHHBIM FOJEHAM, HO 34TO OHM BBIIJIAAT OYEHb CXOJHO
¢ camuamu P. latipes u MOTYT OBITH HafeXKHO ONPENeseHbI TOJIb-
KO II0 CTPOEHHMIO aHAJbHBIX NpHuAaTKoB. CaMKU OlIpemensroTCs
TOJIBKO TI0 CTPOEHHIO TlepenHerpynu. s 060ux mooB Heob6Xxo-
IUMO aKKypaTHOE COIIOCTaBJICHME TIPU3HAKOB 0cobell ¢ KIoya-
MU ¥ WLTIOCTPAIlUAMH.

>, & A variety of running waters rich in floating and
A\&(}: submerged vegetation.

No simple characters for field recognition. Both
- males and females are pale regardless of maturity.
Males can be separated in hand from those of P. pennipes
by their exceedingly dilated tibiae but they look very sim-
ilar to the males of P. latipes; the only way to determine
them unambiguously is to examine the anal appendages.
Females can only be separated by the structure of their
prothorax. An accurate comparison with the key and il-
lustrations is needed for both sexes.

Platycnemis latipes Rambur, 1842

Rus: [Tnockoroxka mmpoxonoroas Eng: White Featherleg

Syn: P. insularis Selys, 1868

Ilepyop néra / Flight period: Her manupix o Hauieit reppuropuu / No regional data
O61ee pacipocrpadenye / General distribution: SE, C, AM.
Pa3smepsi/Size: O61/Tot: 33-37; bp/Abd: 25-30; 3Kp/Hw: 18-22.

bata = EEI} EEZ] P. latipes = <«



’ Platycnemis

> 4 PasgudHbIe THOBI TPOTOMHBIX BOJIOEMOB, 110 GOMbIIIeN
A\V)ﬂt\ YaCT¥ MENJIEHHO TEKYIIHX ¥ C XOPOLIO PasBUTOM BOX-
HO¥ PacTUTEIbHOCTRIO.

[TpocTeIX TI0JIEBBIX IIPU3HAKOB HeT. M caMIipl U caMku
| OYeHb CBETJIble B NIOOOM BO3PACTE, OfHAKO B3POCIbIE
UMEIOT Ha TeJle XOPOIIIO PasBUThble YepHbIe OTMeTHHBI. CaMIIOB
MOKHO B PyKaX OTJIMYUTH OT CaMUOB P. pennipes 110 4pe3BbIyaii-
HO PacCIIPEeHHbIM [OJIEHAM, HO 3aTO OHH BBINIANAT OYEHb CXOX-
HO ¢ camilamu P. dealbata m MOTyT OBITH HaleXHO OMpEeNeHbl
TONBKO 10 CTPOEHHIO aHAIbHBIX MpUAaTkoB. CaMKH OIpenesns-
IOTCSI TOJIBKO 10 CTPOEHUIO Tiepenterpynu. st o60ux IOJI0B He-
00X0MMMO aKKypaTHOe COIIOCTaBJIeHWe IIPUBHAKOB 0COobei
C KII0YaM¥ U WUTIOCTPalUAMU.
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>, & Different types of running waters, mostly slow-
A, flowing and with well-developed aquatic vege-
tation.

No simple characters for field recognition. Both
s males and females are largely pale, regardless of
maturity, yet the adults have well developed black mark-
ings. Males can be separated in hand from those of P.
pennipes by the strongly dilated tibiae but they resemble
very much the males of P. dealbata; the only way to deter-
mine them unambiguously is to study the anal append-
ages. Females can only be separated by the structure of
their prothorax. An accurate comparison with the key text
and illustrations is needed for both sexes.

Platycnemis pennipes (Pallas, 1771)

Rus: ITnockonoxka iepucronoras. Eng: Blue Featherleg, White-legged Damselfly

Iepyop séra / Flight period: E: VI-VIII-BVIIL C: MV-VIII-MIX,

O6mee pacnpocrpanenme / General distribution: E, U, C, AM, W&CSb (southern part), NWCA (35— 60N).
Pasmepsi/Size: O6uy/Tot: 35-37; Bp/Abd: 27-31; 3Kp/Hw: 19-23.

> & Pexy 1 BCe THUIHI MOMMEHHBIX BOZOEMOB C I'yCTOM BOJ-
A\WIH\ HOM pacTHUTENIHbHOCTBIO, TAKME KaK CTApUIIBI, PeYHbIe Py~
KaBa, IPOTOKH (BKJIIOYas CTOSYMe), 3aiuBb U T. A. Haubonee
00bIueH B HeGONBUINX IIPOTOYHBIX BOFOEMAX, MONOOHBIX PyIb-
AM MM Py4eiikaM, HO He u3beraeT TakKke 03ep U IPYROB (B TOM
YHCIIe U MICKyCCTBEHHBIX BOFOEMOB ¥ KaHANOB). Bum ¢ cuimpHO

P. pennipes =

>, & Rivers and all kinds of floodplain waterbodies
Mi with dense aquatic vegetation such as oxbows,
river branches, (dead) channels, creeks etc. Most common
in small running waters like brooks or streamlets, yet does
not completely avoid lakes and ponds as well as some
types of artificial pools, reservoirs and ditches.A long-fly-
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PacTAHYTHIM JIETOM. Ilepuon BbUIETa MOJOABIX 0COOel OdYeHb
PacTsHYT, IOCTHIas OBYX U 6oiree Mecsines [166].

Bspocnbie camubt ¢BeTI0 (M OYeHb YHCTO) TONyOBIe, UX
/ MOXXHO Jaxke B IToJie OTJMYMUTEL OT APYTUX BHAOB MJIOC-
KOHOXXEK B HallleM PEerMOHe, TaK Kak [TOCHeHNEe BCerIa OKpailie-
HBI O4eHb CBeTI0. Monoasie camiipt y P. pennipes, KOHEUHO, TOXKE
CBET/IbIe, HO OHM ONO3HAETCA B PyKaxX IO yMEPEHHO pacIIupeH-
HbBIM TOJIEHSIM, B TO BpPeMs Kak y camuos P. latipes u P. dealbata
roJIEHM PacIIMPEHbl OYeHb CHIbHO. CaMKHM BCersia CBETJIbie ¥ O~
penensioTcs TOJNBKO 1O CTPOEHHIO MX NepenHerpynu. Bo Bcex
COMHHTEJIBHBIX CIyYasiX aKKypaTHOe CPaBHeHHe NpU3HAKOB 00-
PasI[oB C KIOYaMU ¥ MILTIOCTPALAMH OYeHb PEKOMEHAYEeTCS JJIs
CaMIIOB M COBEPIIECHHO HeOOXOANMO I CaMOK.

<«

ing species. The period of emergence is highly prolonged,
up to two months or even longer [166].

Mature males are blue so can be separated, even in
- the field, from other platycnemids in our region,
since the latter are always pale-coloured. The teneral males
of P. pennipes are also pale but they can be recognised in
hand: a good character is their rather moderately dilated
tibiae, whereas in the males of P. latipes and P. dealbata the
tibiae are very strongly dilated. Females are always pale and
can only be determined by the structure of their prothorax.
An accurate comparison with the key text and illustrations
is necessary for the females and recommended for the
males in any case of doubt.

' Onucanus Bugos / Species descriptions
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Platycnemis latipes Rambur, 1842
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Karouu / Diagnostic keys

Anisoptera

Rus: Paznokpriabie crpeko3znl Eng: Dragonflies, True Dragonflies

Ha cragum uMaro Bce pasHOKpPBLIbIE CTPEKO3BI XapaKTe-
- pU3YIOTCA pasHHUUEH B CTPOEHUM KX KPBLIbeB (Kak 3TO
CIemyeT W3 JIATHHCKOTO Ha3BaHWsI TIPYIIIbl): 3aTHHUE KPbLIbA
B 6a3aJIbHON YaCTH SBHO IUIMpe IIEPENHHX W IIPUKPEIUIAIOTCS
K TeJIy He BCeM OCHOBAHMEM, @ TONBKO €r0 MEePefHHM YIIIOM, Cy-
>KeHHBIM Harromobue crebesbka. Ilepennue KpbUibst, HAIIPOTUB,
B 6a3aNbHOM YaCTH HE pACUIMpPEHbl H MPHKPEIUISIOTCS K Tely
BCelf IINPUHOM CBOETrO OCHOBaHUs. B mokoe xpbuibst Anisoptera
pacnpoCcTepTsl WM CBUBAIOT BHU3, HO HE CJIOXEHBI, Kak
y Zygoptera. Kpome Toro, rososa y Anisoptera B O4YepTaHUH II1a-
pOBUIHAs, A INIa3a CONPHUKACAIOTCS WIM Pa300LIeHb! JIHINb y3-
KHM TIPOMEXYTKOM, SIBHO MCHBIIMM, Y€M IIVPWHA [71a3d, B TO
BpeMsi KaK y Zygoptera rosiosa BMIMHAPHYECKas, a I71a3a BCerja
paspeneHbl IIXPOKUM IIPOMEXYTKOM, He yyKe AuaMeTpa [asa.
CaMBIM TIPOCTHIM ¥ HaZEeXHBIM JIMYMHOYHBIM IIPH3HAKOM
IJIS pasTPaHUYEHUS THUX MMOTCEMENCTB ABJISETCA IIPUCYTCTBYE
HAPYXHBIX («XBOCTOBBIX») Xabp y Zygoptera, TOrma Kak
y JIMIHHOK Anisoptera X HUKOrAa He ObIBaer.
B Hame#t payHe pasHOKpBLIbIE CTPEKO3BL ¥ UX JINUMHKY Yac-
TO KPyIIHEe PABHOKPBUIBIX ¥l HUMEIOT 60JIee MaCCUBHOE U TOJICTOE
TeJI0, HO He BCEerfa, a B MacIlITabax MUPOBOH (payHBI 3TO BOOOIIIE

He IIPaBuJIO.

At imaginal phase, all Anisoptera are characterised
s by their fore- and hindwings differing in shape
and venation, as it follows from the Latin name of the
group. The hindwings are basally much broader than the
forewings and attached to the thorax only by a stalk-like
frontal piece of their dilated base. In contrast, the
forewings are never dilated towards the thorax and always
attached to the latter by the entire width of their base.
The wings are held at rest spread or drooped, not closed,
unlike most Zygoptera (damselflies). Moreover, the head
in Anisoptera is almost spherical, with eyes either touching
or separated by less than an eye diameter, while in
Zygoptera it is cylinder-shaped, with eyes always separated
by a wide gap, at least as wide as a diameter of an eye.

The simpliest and most reliable larval character to
separate the two suborders is the presence of external
caudal gills in Zygoptera while anisopteran larvae always
lack them.

In our fauna, thrue dragonflies and their larvae are
usually larger and thicker, with more massive body than
damselflies but not always, and this rule will be of no
avail when dealing with the world fauna.
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Y  Lindenia - EZH
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O6061eHHBII KII0Y AJIA OIPeeIeH!s POSOB IO COBOKYIHOCTH IPU3HAKOB HMAro /
A generalised key to genera, based on both imaginal body and wing features

I';masa TOMHOCTBIO pasmeNeHbl UIMPOKUM
HIPOMEXYTKOM, HecymuM rpebers (1) (Aesh-
noidea: Gomphidae) ................... 2
T'Jasa compukacarTCa Apyr ¢ OPyroM Ha
HEKOTOPOM TMPOTSUKEHUM HJIM XOTs Ol
B OMHOM TOIKE (2). v oot ieennnn, 7
TuiepTpUroHaIbHbIE OIS 3aHUX KPbLIb-
€B ¢ nornepevHbIMY Kunkamu (3). Becbma )
KPYIIHBIE Buf, OOIas mJvHA Tela 65 MM 3
n 60nee. CenbMOIi u 8-1 cerMeHThI OpIoLIika
o 60KaM C IUMPOKMMHM JIUCTOBHIHBIMU
pacumapenusamu (5) (Lindeniinae) .. ... ..

............... Lindenia (L. tetraphylla)
TunepTpuroHanbHble TONS HA 3ajHUX
KpbUIbsax 6e3 IioliepeqHbix XuA0K (4). Bomee Menkme Bu-
npl — o61mas auHa MeHee 65 MM (Gomphinae) .. ........ 3
Tpyns sxentoBaTas, 6e3 eIMHON TeMHOM (4epHO¥) OTMeTH-
HBI; OPIOIIKO TAKKe IIPEMMYLIECTBEHHO JKEJITOBATOE, JIIIb
¢ MEJIKUMM TTaPHBIMY ISATHBIIIKAMY Ha 2—6 CETMEHTAx ... ..

.................... Anormogomphus* (A. kiritshenkoi*)
l“pym) C TeMHBIMH (4epHBIMH) JTHHWSIMMU, OPIOIIKO ¢ Horee
PasBUTHIM YePHBIMU PUCYHKOM, HHOTIA JaXKe TIPEUMyIecT-
BEHHO HEPHOR « « e vt tvv vttt ine s staenenneosunnnannnas 4

3.

4 1. Eyes completely separated by a wide rid-
ged gap (1) (Aeshnoidea: Gomphidae). 2
— Eyes touching each other in a single
point or over some distance ......... 7
2. Hypertriangles in hindwings crossed by
crossveins (3); triangles in both wings also
crossed by 1-3 crossveins. Large species,
with a total length of 65 mm or more. The
7" and 8" abdominal segments bear on
either side broad and flat, leaf-like
dilations (5) (Lindeniinae).............
............. Lindenia (L. tetraphylla)
— Hypertriangles in hindwings not crossed
by any crossvein (4), triangles in both
wings not crossed by crossveins or, sometimes, crossed
in either fore or hind wing pair only. Smaller species,
with a total length less than 65 mm (Gomphinae).. . . 3
Thorax yellowish, without any dark (black) markings;
abdomen also largely yellowish only with pairs of
small black spots on 2—6 segments ................
.............. Anormogomphus* (A. kiritshenkoi*)
Thorax without dark (black) lines; abdomen also more
marked (or sometimes largely coloured) with black. . 4
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4. Ha sapgHuX KpbUIbAX (IOJ TPeyrONBHUKOM) UMeeTcs aHanb- 4. Anal loop (containing usually 2-3 cells) present in
Has IeTIIs, cocTosman uz 2-3 sgeex (1) ....ooovnnvon... 5 hindwing below and distally of triangle (1)........ 5
— AHaJIbHOM IIeT/IM Ha 3aNHUX KPBUIbAX HET (2)............ 6 — Analloop in hindwing lacking .................. 6

Horu xopoTkue, 3agHue 6epa B BHITSHYTOM COCTOS-
HUM JOCTHIAIOT TOJIBKO OCHOBaHHSA Opromuka. I'pynb
>KeJITOBaTasi WK KOPIYHeBas, HO He 3eleHas. Camiyvs:
Bepxmne aHanbHbIe TPUJATKY AJIMHHbIE, PaBHBI MU
MOYTH PaBHBI 1O ymHe 9-My u 10-My cermeHTaM
6pro1niKa, BMecTe B3STHIM (3) .. ... . Onychogomphus
Horu piuHHbIe, 3agHue 6epa B BEITSHYTOM COCTO-
SHUM JOCTHIaloT 2-TO CerMeHTa Opioiika. I'pyns
cBetnno-(canatHo-)3enenasn. Camyvi: Bepxuue

aHWIbHBbIE NPUJATKUA KOPOTKHE, He MJIMHHee WU

eIBa IIHHHEe OJHOrO TuiIb 10-ro cermenTa 6piomika (4) . ..
...................... Ophiogomphus (O. cecilia s. ampl.)
6(4). Kppuibst Menxue: 3anHee Kpsuto 21-28 MM mu-

HOH; MEXHIy y3elIKOM M ITEPOCTUIMOH BCero
5~6 monepeyHbx XMIOK. Camyvr BocbMoH u
IeBATHIM CErMEHTHI OpIOLIKa 110 60KaM ¢ IIHUpO-

5. Legs short: hind femora, if straightened, just
reach abdomen base. Thorax yellow or
brownish, never grass-green. Males: Supe-
rior anal appendages (almost) as long as
the 9" and 10" abdominal segments com-
bined (3).............. Onychogomphus

— Legs longer: hind femora, if straighte-
ned, reach at least the 2™ abdominal seg-
ment. Thorax grass-green. Males: Supe-
rior anal appendages no or slightly longer

than the 10™ abdominal segment alone (4). ........

............... Ophiogomphus (O. cecilia s. ampl.)

6(4). Wings small: hindwing 21-28 mm
long; there are 5-6 crossveins between
nodus and pterostigma. Males: The 8
and 9™ abdominal segments bear

ogon phus # Ophiogomphus = «



’ Anisoptera pogsi / genera

KHAMW JIACTOBUNHBIMHU pacuiupeHusmu (1), Bepxmue anans-
HBIE IIPUATKY JUIMHHDIC, KaK MEHUMYM, BOBOE IUIHHITEE BET-
Beil HIDKHErO aHAJIBHOIO TIPUIATKA, IPSMBblE HPU B3IsLe
CBEpXY, HO IIPH PaccCMaTPUBAHUHU COOKY C KPIOUKOBHIHO 3ar-
HyTBIMHM BHH3 KOHumKam¥u (5/236). Camxu: 'eHmranbHas
TUTACTHHKA OKPYKEHA C3a[[ii XOPOUIO OUepYeHHOH HONyKPYT-
n0it 061acTeIo (6/236). 3amHsist 9acTh 3aTHIIKA HECET ONUH PSAL
MEJKHX YCPHBIX 3yO0UMKOB « . . .o ovev e Paragomphus*
— Kpsuibs xpynzee: 3anHee kpbuto (28) 30—-36 MM
IUTAHOM; MEXJIY Y3€JKOM U IITepocTUrmon (7)
8-10 monepewynnix xmwiok. Camuyv: BocbMoi
W OEBATHIA CEeTMEHTHI Oproilika 0e3 JUCTOBHUA-
HBIX pacitupeHHuy (pemKo C OYeHb HeOGONBIIH-
MU, He JINCTOBUOHBIMY, pacinupeHusmu) (2).
Bepxniie aHanbHbIC IPHIATKY PaBHEL 110 JUIMHE
BeTBSIM HEDKHETO aHaJIBHOTO IIpMAATKa WA
yyTh mauHHee ux (3). Camxu: TeHwranpHas
IUTacTHHKA (4) He OKpy’keHa C3afy ITIOIYKpYr-
08 061acThi0. 3aThUIOK c3amu 0€3 MEJIKHX
YePHBIX 3y0UHUKOB B OVH PSAL. . . .. . . Gomphus
7(1). Tnasa COMPUKACAIOTCA TOJNBKO B ONHOM TOYKE
(1/238). Temo depHOE C >KENTHIMHM KOJBLAMY,
naTHaMu u nosocamu. Camxu: Sinexnan ovueHb
IUTAHHBIN, 3aHUH KOHEIL €r0 NAJIEKO BLITAECTCS 3a
KOHIIHI aHAJIbHBIX npupartkos (5) (Aeshnoidea:
Cordulegastridae) . . ......... Cordulegaster s.\.

> Cordulegaster :» Gomphus =
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broad and flat leaf-like dilations on either side
(1). Superior anal appendages long, at least
twice as long as branches of the inferior one
(5/236). Females: Vulvar scale surrounded from
behind with a semicircular area lying on the 9™
abdominal segment (6/236). Rear part of
occiput bears a row of small black postocular
denticles . .................. Paragomphus*
—  Wings larger: hindwing (28) 30-36 mm long;
(7) 8-10 crossveins between nodus and
pterostigma. Males: The 8" and 9™ abdominal
segments without lateral foliations (some-
times only with very small, not leaf-like pro-
jections) (2). Superior anal appendages about

as long as branches of the inferior one (or a

bit longer) (3). Females. Vulvar scale (4)
never surrounded from behind with a semi-
circular area. Rear of occiput without a row

of small black denticles......... Gomphus
7(1). Eyes touching each other just in a single
point (1/238). Body black with yellow rings,
spots and stripes. Fermales have a non-func-
tional but well-developed, strongly enlarged
ovipositor extending beyond tips of abdo-
minal appendages (5) (Aeshnoidea: Cordule-
gastridae) ............. Cordulegaster s.1.




238

— I1asa compukacaroTCs APyr ¢ IPYroM Ha HEKo-

Topom orpeske (2). Oxpacka Tena pasnudHas, HO

He XeNTas ¢ YePHBIMH IIATHAMHU (eUHCTBEHHOE

HCKIIIOYeHHOe — pon Macromia). Camxu: Sine- !
KJIaJi, OTCYTCTBYeT WJIM KOPOTKHIA, 3aMHHMI1 KOHEI ero He 3aX0-
IUT JaKe 33 KOHEL, [IOCJIeHETo cerMenTa Oprotxka (6/237). .. 8
TpeyronbHUKM Ha BCeX KPBUIBX (3,4) SICHO BBITSHYTHI BIOJIb
KOCTAJIbHOV XKIJIKH, HX CAMBII OCTpPBII YOI HAMPAB/IEH B CTO-
POHY BepxXyIku Kpblia. [IperysenkoBpie XuKku B KOCTaIbHOM
U CyOKOCTAIBHOM [OJLIX PACIIOIATAIOTC OECIOPAN0YHO APYT
OTHOCHTEIBLHO JIPYra, U JIMIIb HEKOTOPbIE W3 HUX MOTYT CIIy-
YafHO COBIMAAATh OPYT € ApyroM (3,4). [lBe 6iwmxaitime K Oc-
HOBAHMIO KPbLIa MpeMy3eIKOBble KOCTAIBHBIE JKUIKHA 3aMETHO
Toe ocTaabHbIX (Aeshnoidea: Aeshnidae) ............... 9
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Kaiouu / Diagnostic keys <

— Eyes touching each other broadly (with
a line) (2). Body coloration variable but
never like above (Macromia is the only
exception). Females: Ovipositor ab-

sent, vestigial, or not enlarged, not even extending be-

yond the last abdominal segment (6/237) ......... 8

Triangle in all wings (3,4) are elongated along costal

vein, so its sharpest angle points towards the wing top.

Antenodals in costal and subcostal fields arranged

irregularly being not aligned with each other, so that

only some of them occasionally continue each other

(3,4). Two basalmost antenodals in costal field are

considerably thicker than the others (Aeshnoidea:

Aeshnidae).......... .. ... . i 9
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— TpeyroaLHUKY HA [IepeIHNUX KPBUIbSAX SICHO BBITSHYTHLI IOlle- — Triangle in forewing elongated across wing, so its
Yy

D>  Anisoptera pogsi / genera

PeK KpbLIa, MX CaMbIH OCTPbIil yroJl HallpaBjeH B CTOPOHY sharpest angle points towards the wing rear margin
3afHero Kpas Kpbiia (5/238). Bee kocTanbHBIE IPENy3eIKOBbIE (5/238). All antenodals in costal field are of equal
SKHJIKM ONMHAKOBOM TONMIIMHBEL M (KpOMe, MOXeT ObITh, OX- thickness and (sometimes except for the one nearest
HO¥, OIrUKaliIIeli K y3eIKy) MONHBIE, TO €CTh TOYHO IIPOIOII- to nodus) aligned exactly with the corresponding
SKEHBI IPeNy3eNKOBBIMY KIWIKaMH cybkocTansHOro mosst. Ys antenodals in subcostal field, continuing into them;
3TOro IOPAAKA MOTYT CIYIafHO BBINAAATE JIHIITh eAUHHIHEIE there may only be rare and rather incidental excep-
KKy TOro vty apyroro mons (Libelluloidea) (5,6/238) . .. 14 tions (Libelluloidea) (5,6/238) ........... e 14
9 DbasanpHas sveiika IepecedeHa »xuakamu (Brachytroninae) 9. Basal cell crossed by several crossveins (Brachytro-
(L) o 10 ninae) (1,2) ..o e 10

— Basal cell without crossveins (3) ................ 11

%%
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10 10. Large species with total body length
63-72 mm. Pterostigma (5) brownish,
clearly longer, with length/width ratio
exceeding 4.0. Sector IR; not forked
(1). Frons in both sexes with indistinct
fuzzy brownish marking in the
middle, without a clear-cut transversal

stripe or T-like figure (6) ... Boyera*

Kpynusle Bupbl, o0mmias [IMHA Tejla COCTaBJIAET
63—72 mm. [Trepocrurma (5) Oypas, ¢ OTHOIIEHH~
eM uHB Kk mmpune 6oxee 4,0. Cektop IR; He
obpasyer passersirenus (1). U y camrios, n y ca-
MOK J100 CBEpXy C PacIUIBIBYaTBIM OypoBaThIM
IITHOM, HO 63 SICHO OYepYeHHBIX TEMHBIX TI0TIe-
peunbix nuHui win T-o6pasHoi ¢urypsr (6).
................................... Boyera*
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— BoJee Menkuit BUJ, ob1as prHa tema 50-60 mm. ITrepocrur-
Ma yepHas, KopotKast (6/239), c OTHOLIEHHEM HJIMHBI K IIUPH-
He 1,5-3,0. Cexrop IR; mMeeT XOpoIIo BRIPRKEHHOE pa3Ber-
Brenue (2/239). Jlo6 cepxy (4/239) ¢ 5CHO OYepYEHHBLIMHU
TEMHBIMH TTOIIEPEYHBIMH JIMHUAME C WK T-o6pasuoi dury-
27037 SO Caliaeschna (C. microstigma)
11(9). Ham o6oumu JONOMHUTENBHBIMU CEKTOPaMHU Rgy u Mgy,
pacrionoxeHo 1-2 pspa saeex (2). PapuansHeni cexrop Rs ot-
XOJMT OT By>XKH 611rke k M 9eM k R, (1). ITepenonouka 3aHu-
MaeT He GOMbILE OJOBUHEI JJIUHBI 6a3a/IbHOTO KPas 3aHETO
kpbuia (2) (Brachytroninae). ....... Brachytron (B. pratense)
— Hag Rgp v Msp pacionoxxeso 3—5 psigoB sdeek (3) .. .. ... 12

12. TTepenoHoYKa Ha 3a{HUX KPbUIbSX BCETHA UMEETCS W 3aHU-
Maer BCIO WM IOYTH BCIO JJIMHY aHAIBHOTO (6as3ajbHOrO)
Kpas KpbUIa (1/241) ... 13

— TlepenoHOYKa Ha 3aJIHIX KPbUIbSX 3aHUMAET He GoJiee OJIOBH-
HBI IUIMHBI aHAIGHOTO Kpasi KpbUIa WK Ke (M3pelKa) MOKeT
OTCYTCTBOBATH CoBepruieHHo (2/155) (Aeshninae). . . . . . Aeshna

26617

Karouu / Diagnostic keys «

— Smaller species with total body length 50-60 mm.

Pterostigma black, short (6/239), with length/width
ratio 1.5-3.0. Sector IR; clearly forked (2/239). Frons
(7/239) with a clear-cut dark transversal stripe or with
T-like figure......... Caliaeschna (C. microstigma)

11(9). There are 1-2 cell rows above both additional sectors

M, and Ry, (2) Radial sector Rs branches off arculus
closer to M than to R; (1). Membranula occupies no
more than half the length of wing anal margin

(2)(Brachytroninae)........ Brachytron (B. pratense)
There are at least 3 (usually 3-5) cell rows above both
Msprand Ry (3). . oooiei i 12

. Membranula always present at hindwing base and

occupies (almost) entire length of its anal (basal)
margin (1/241) ... . oo i 13
Membranula occupies no more than half the length of
hindwing anal margin, or sometimes absent (2/155)
(Aeshninae) ............ccoiiiiivinnnn.. Aeshna

rachytron - X8} Caliseschna — <«



) Anisoptera pogel / genera

> Anaciaeschna =

13. I'pynp u 6prOmIKO MOHOTOHHO KOPHYHEBbIE, HO C KPYIIHBIM

KJIMHOBUHBIM BBIEEISIOIIMMCSE JKeJITHIM TSI THOM Ha BTOPOM
TepruTe 6promika. PaguanbHblit cekTOp Rs OTXORMT OT JyXKKH
6uke kK M aem k R; (3). Cpegunnbii cexrop IR; B pucTans-
HOM 9acTH CUMMeTPHYHO pa3BersieH (4). HucrampHblil KO-
Hell TOMOJIHUTEILHOTO CeKTOopa Mg, He «yKasplBaeT» B 006-
JaCTh MeXJy NTePOCTHIMONM X BEPIUMHOM Kpbuia (4).
Camysr: Meercs aHAIBHBIN TPEYTONBLHUK, COCTOAILMI K3
36 syeek gHTapHOTO 1BeTa (4). Io 60kaM BTOpOro GproXIHO-
O CerMeHTa UMeIoTCH yrukh (Aeshninae). .........ovuuune.
.. ....Anaciaeschna (A. isoceles)
Teno pasmu4HOM OKPacKH, HO BCeraa 6e3 KPYIMHOTO KIUHO-
BHIHOTO BBIHEJIAIOIIETOCS JKEJITOTO MATHA Ha 2-M TEPTUTE
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13. Body uniformly brown except for a large cons-

picuous cuneate yellow spot on the second
abdominal tergite. The radial sector Rs branches off
arculus closer to M than to R; (3). The sector IRj; is
symmetrically bifurcated at its distal part (4). The
additional sector Ms, never pointing with its end
between the wing top and pterostigma (4). Males:
Basal margin of hindwing coloured with amber,
angulated, with 3—6-celled anal triangle (4). Second
abdominal segment with auriculae (Aeshninae).
e e e .. Anaciaeschna (A. isoceles)
Body coloration different but never with a con-
spicuous cuneate yellow spot on the second
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Kawouu / Diagnostic keys <«

6prorika. PaguanbHbIi CeKTOP Rg OTXORUT OT Ay>KKH ITOCpe- abdominal tergite. The radial sector Rs branches off
mure Mexay R;u M (5/241). Cpepunneiit cektop IR; He 6b1- arculus just amid between M and R, (5/241). The
BdeT CHMMMETPHUYHO pa3BETBJIEHHBIM, €TO BEPXHAS BETBb sector IR; never clearly bifurcated (6/241). The
BCerja SICHasl, a HYDKHASA HesSCHas WIM COBCEM OTCYTCTBYET additional sector Mgy, is sharply bent, with its distal
(6/241). Jononuurenbubiil cekrop Mg, pe3ko M30THYTHIH, end pointing between the wing top and ptero-
ero JUCTa/IbHBII KOHEIl «yKa3blBaeT» B 00,1aCTh MEXKAY ITe- stigma (6/241). Males: Basal margin of hindwing
pOCTUrMO¥ 1 BepIunHoi Kpbuta (6/241). Camy b AHaIbHbILH rounded, colourless, without anal triangle (6/241).
TPeyroJbHUK OTCyTCTByeT (6/241). Yinek mo 6okxam 6proui- There are no auriculae on abdomen (Anactinae).
HBIX CETMEHTOB HeT (Anactinae). . .......covueeennn. ANAX e e Anax

14(8). 3aguuit Kpait r1a3 COOKY MOCPEMHE CHITb-
HO M30THYTbIH, C XOPOILLIO 3aMEeTHbIM ITOJY-
KpyrasIM BeicTynoM (1). Pebpsliiex y ocHo-
BaHus 2-4-ro cermeHToB Opromka Her (3).
TpeyroJIbHUKY Ha HepPefHIX KPbUIbIX IIKPO-
KHe, UX caMast KOPOTKast CTOPOHA SIBHO JJIMH-
Hee ITOJIOBUHBI CaMOM JJIMHHOM CTOPOHEBI (5).
Camyp: OCHOBaHME 3afHUX KPbLIHEB BbIpe-

l 4 m
3aHHOE, He OKpyTJenHoe (2/243). Ha 2-m cer- ’
MenTe Gpromka umerorcs yuwku (7). Tomenn
CHH3Y Ha BHEIIHEeN CTOPOHE C yIUIMHEHHbIM
rutacTuHYaThIM KuteM (Corduliidae) . . . . . 15
— 3apHuit Kpaii I71a3 cOOKy NpSMoii, 6e3 BbICTyIIa, 5 6

PEHKO C eBa 3aMETHBLIM BLICTYIIOM (2). ¥ ocHO-

R o A
BaHUA 2-4-TO cerMeHTOB (XOTs 6bI OmHOro 3 2% 7 _ ?i "
HHUX) eCTb pe6prLanp1. TpeyronbHuKY Ha Ie- P A7
PeIHUX KPbUIbSX YK€, UX CaMast KOPOTKast CTo- 7 8

14(8). Posterolateral eye margin bent inwards in
the middle, and bears there a well-defined
hemispherical projection. No ridges near
bases of any of the 24" abdominal
segments (3). Triangle in forewing very
wide, its shortest side considerably longer
than half the length of the longest side (5).
Males: Anal margin of hindwing angled,
not rounded (2/243). Second abdominal
segment with auriculae (7). Tibiae with
plate-like elongated keel on their lower
outer surface (Corduliidae)........... 15

— Posterolateral eye margin straight, with no
projection, or rarely a vestigial one, at its
middle (2). One or more of the 2"*-4" ab-
dominal segments have a ridge near base
(4). Triangle in forewing narrower, its short-

Anax - BE <«



> Anisoptera poger / genera

POHa KOpPOHe ITOIOBHHbI CaMOM JUIMHHOH CTOPOHBI { PEIKO paBHA
nmojoBuHe ee muuHbl) (6/242). Camupt: OcHOBaHME 3aIHHX
KpPbUIbEB OKPYIJIEHHOE, 63 Bbipesa (2). Yiuek Ha 2-M cerMeHTe
6proruka Her (8/242). Tonenu 6e3 xung (Libellulidae). . .. .. .. 20

——
T
ARS8
LTSI KRS
R R
A AR IR
IS

. Kyburanaipsbix KHWIOK 3 u 6ojiee; TUIEPTPUTOHATIBHOE TIOJNe

C monepeYHbIME KiTKkamu (3). BecbMa KpyTIHbIE BHIbL 06IIast
JJIMHA Tela, KaK MEHEMYM, 70 MM, OKpacka TeJia 4epHasi ¢ SIpKo-
JKEITBIMY TIOJIOCAMH, TIOTYKONbLIAMU U ISITHAMY, O4€Hb HATIOMH-
HaeT okpacky BunoB Cordulegaster (Macromiinae*) . . . Macromia*
Ky6urananbHbIX Xui1oK 1-2; rumepTpuroHanbHoe moie 6es
TMIOTTEPEYHBIX JKMIOK (4). Bosee Menkue Bumpl: 06mas miuHa
He npeBblmraer 65 MM. OKkpacka Tela WHas, He HATIOMWHAIO-
wiaa Cordulegaster (Corduliinae). ...................... 16

15.
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est side shorter than (rarely equal to) half the length of its
longest side (6/242). Males. Anal margin of hindwing
rounded, not angled. No auriculae on the 2™ abdominal
segment (8/242). Tibiae without keel (Libellulidae). . . 20

Three or more cubitanal crossveins; hypertriangle
crossed by veins (3). Large species with total body length
at least 70 mm. Body coloration black with bright yellow
stripes, semi-rings and spots, resembling very much that
in Cordulegaster (Macromiinae*)......... Macromia*
One or two cubitanal crossveins; hypertriangle not
crossed by veins (4). Smaller species with total body
length up to 65 mm. Body coloration not as above,
unlike that in Cordulegaster (Corduliinae). . ... ... 16
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16. OcHoBaHue 3aHETO KPbLIa ¢ KPYIIHbIM HEPO3PadHbIM TeM-

17

HBIM ISTHOM (2). BpIomiko ToycToe, HeCKOABbKO CKaToe B JOP-
coBeHTpanbHOM HampasieHuu (1). Okpacka tena He 3eseHas
u 6e3 MeTaUTHIecKoro 6Iecka . . . . . . Epitheca (E. bimaculata)

Knouu / Diagnostic keys <«

16. Hindwing base with a large dark brown nontransparent
spot (2). Abdomen thick, dorsoventrally appressed (1).
Body coloration brownish with dark pattern but not green
and without metallic lustre. . . .. Epitheca (E. bimaculata)

Kpsinpss 6e3 TeMHBIX HEmpO3pauyHbIX 06asajJbHBIX IATEH,
WHOT/A JIUIID C IPO3PAaYHON M PaCIlIbIBYaTON SHTAPHO-KeI-
TOY MOAKPACKOH y OCHOBaHMA. BpIOIIKO TOHKOE, ITUIHHIPU-
YeCcKOe WIM HEeCKOJIbKO CXaToe ¢ 60koB (3,4). Temo Meramau-
YEeCKU-3eJIeHOE, WU 6p0H30Bo—3eneHoe ................ 17
Teno cBepxy MeTa/UIM4eCKU-3eJIeHOe C APKO >KeJITOM JHUHUe
BROJb CepemuHbl 2—7-ro cerMeHToB Oprouika (3). AHanbHag
IIeTJId 3aJHUX KPbUIbeB MEIIKOBUAHAS, Ha KOHIIE TyIasd, Nps-
Mo cpe3anHad (1/245); TpeyrONbHUKY He TepecedeHbl KUIKa-
mu. [TepenoHouka nenrkoM Genas. . . Oxygastra* (O. curtisii*)
CermeHTBI OpIOIIKa HUKOTHA He HECYT KeJITOH CPeIMHHOM
JIMHUM. AHalbHasg NeTJA 3a0HUX KPBUIbEB C OCTPBIM YIJIO-

— Both wings without dark brown nontransparent basal
spot, sometimes only with transparent and fuzzy am-
ber patches at bases. Abdomen slender, cylindrical or
appressed a little from sides (3,4). Body largely metal-
lic green or bronze BIEN .ottt 17
Abdomen in dorsal view metallic green with bright yel-
low medial longltudal streaks on the 2"-7™ tergites (3).
Anal loop in hindwings sack-shaped with truncated
distal end; triangles not crossed by veins (1/245). Mem-
branula totally white... . ... Oxygastra* (O. curtisii*)
— Abdomen never marked dorsally with longitudal yel-

low streaks. Anal loop in hindwings boot-shaped, end-

17

Epitheca = <



> Anisoptera pogs! / genera

18. JIo6 cnepenu o 60kaM C mapoi sApKo-

06pa3sHbIM HUCTAIBHBIM KOHIIOM. TpeyronsHUKH Iepeceye-
HBbI XXHJIKaMH, XOTA 65 Ha HEKOTOPHIX KpblbsiX. Ilepenonoy-
Ka cepoBaTasi MU Xe Getas ¢ cepo¥i BePXYIIKOH . . . . . .

JKENTHIX misgreH (3,4), nHOTTa CoeqUHEeH-
HBIX TaKOMl e SPKO-)KeJITOM moneped-
Hout nuHueR (3). Huwxuag ryba Tawxke
Kenrasds (a Hepesko elle HaIWYHUK
¥ (nmm) moctinneyc). Ha sagamux xpbuIbsx
B HopMe 2 (penxo 1) kyOuTaHaIbHBIX MOIe-
peunbIx KwIkH (6). Camyvr HrwxHMi aHATb-
HBLA [pUEATOK (BUI CHM3Y) He Pa3HBOEH-
HbBIM, NEJbHbIM WIKH C YyTh Hagpe3aHHOM
(1 TOrHA PACIIMPEHHOM) BEPXYIIKOM ... ... .. 19

— JIo6 cnepenmu 6e3 ApKO-KENTHIX NMATeH, HU 1o 60-

KaM, Hu Tie-1n6o emre (HO HIDKHASL Iryba ¥ Hamud-
Huk xenrste) (5). Ha sagHuX KpBUIBSAX BCerfa
TOJHKO OfHAa KyOWTaHalbHas ITONepeyHas >KMIKa
(7). Camyvr: HuKHMI aHATBHBIA TIPUAATOK HIPH-

245

ing with an acute angle. Triangles crossed by veins, at
least in some wings. Membranula largely greyish or at

18 least white with grey top, never entirely white . ... 18
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18. Frons in frontal view with a pair of
bright-yellow spots on sides (3,4),
sometimes connected by a bright-
yellow transversal bar (3). Labium
also yellow, as well as sometimes

clypeus and (or) postclypeus. Normally two

(rarely one) cubitanal crossveins in hind-

wing (6). Males: Inferior anal appendage

(seen from below) not forked (but

sometimes with a small notch at the very

1370 TR 19

Frons in frontal view not marked with yellow

(but labium and clypeus are yellow as above)

(5). Always one cubitanal crossvein in

hindwing (7). Males: Inferior anal appendage

deeply forked, with the cleft as deep as
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19.

MEPHO HO CepenuHbl pa3aBoeHHbIH (8/245). Camxu: Tenuranb-
Hasl TUTaCTMHKA (BUJ CHM3y) [OJyKpyrias, Ha 2/3—3/4 cBoei
IUHEL AByonacTHas (9/245) ......... Cordulia (C. aenea)
ITocTrnumeyc ¢ GByMs SPKO-)KeNATHIMU GOKO-
BbIMH IaTHaMmu (1). Camyp: Bepxuue anannb-
HbIe IPUIATKH (BUA cOOKY) (3) Tymsle, € TON-
CTBIMU, 3aTHYTHIMU BHH3 M HapyXy KOHYHU-
KaMu. HyoKHHI aHanbHBIN OpHUIaTOK (Bug,
cHu3Y) (4) UeNIbHBI, C PACIIMPEHHOM U Y4yTh
Hagpe3aHHOM Bepxymko#. Camku: Tenu-
TaJbHasl IUIACTHHKA (BHE CHH3Y) KOPOTKAas
(B 2-3 pasa kKopodue 9-ro CTepHHUTa), IOJY-
KpyTJias, pa3gBOeHHas OYTH IO OCHOBAHHUS (2) ...........
............................. Cordulichlora* (C. borisi*)
Iocrknmuneyc crnoms TeMHBIH, 6e3 >kenTbIx nsTen (1/247).
Camuypi: BepxHue aHanbHblE IPUAATKH OCTPblE, C KOHYMKA-
MH, 3aTHYTHIMH BBEPX U YaCTO Takke Hasan. HuwkHui aHams-
HBIH MPHUIATOK Cy’KeH K BepXyIlKe, KOTOpas HUKOTHA He ObI-
Baer HappesanHoil. Camxiu: I'eHuTanbHast IUIACTUHKA He
Kopode 9-TO CTepHHTa, LedbHas, Haipe3aHHas WIX IBYJIO-
ITacTHas, HO He Pa3gBOeHHAas 10 OCHOBaHUA . . . Somatochlora

20(14). Bce npeny3senkoBble XUIKH Ha ITEPEIHUX KPbUIBAX MTOJ-
Hble (JOXOMAT O paguaabHOro cekropa R;) (1/247) ... .. 21
IMocnepusas npeny3enkoBas >KWIKAa Ha IEPefHUX KPBUIbSX
BCeTZia HermoMHas (He 3aXOAUT 3a CYOKOCTaNbHYIO KUKy S¢)
(21247) o oo e e 24

-

Kniouu / Diagnostic keys «

about half the length of the appendage (8/245). Females:
Vulvar scale (seen from below) semicircular, bilobate,
the lobes reaching 2/3-3/4 its length (9/245)........
...................... Cordulia (C. aenea)
19. Postclypeus laterally with two yellow spots
(1). Males: Superior anal appendage (lateral
view) (3) blunt with thick down- and out-
curved tips. Inferior anal appendage (seen
from below) (4) with dilated and notched
tip. Females: Vulvar scale (seen from
below) short (2-3 times as short as the 9
abdominal sternite), semicircular, split
almost to its very base (2) ..............
............. Cordulichlora* (C. borisi*)

— Postclypeus totally dark without any yellow spots

(1/247). Males: Superior anal appendage sharp with
upcurved (and often backcurved) tips. Inferior anal
appendage always tapering to its tip, the latter being
entire, never notched. Females: Vulvar scale almost as
long or longer than 9™ abdominal sternite, entire or
incised, sometimes bifid but never split to its base.
................................. Somatochlora

20 (14). All antenodals in forewing complete (reaching

radial vein R;) (1/247) ..o oo iie i 21
Last antenodal in forewing always incomplete (not
extending below subcostal vein Sc) (2/247)....... 24

Cordulia = Somatochlora = <



> Anisoptera pogel / genera

21. Ha mepenHux KpbUIbSAX, KaK MHHHMYM, 12 npenysenkosbix 21. There are at least 12 antenodals in forewing (Libellu-

skunok (Libellulinae) ..., 22 linae) ... 22
— Ha nepennux kpolnbax 5-8 (9) Ipenys3enKoBeIX XHIOK.. . . 23— There are 5-8 (9) antenodals in forewing . ... .... 23
22. OcHoBanie 3aIHUX KPbUIbEB ¢ GONBIIMM Hempo3paunbiM  22. Basal part of hindwing has a large dark nontranspa-
teMHBIM IATHOM (1). [TomgysenkoBsie sxuiku uMeroTcs (2). rent spot with pale (yellowish) contrast venation (1).
............................................ Libellula Subnodal veins present (2)............... Libellula
— OcHoBaHME 33lHUX KpbUIbeB 6e3 TeMHOro HempospauHoro — Basal part of hindwing without dark nontransparent
marHa (3). ITopysenkoBsix kumok Her (4) . ... ... Orthetrum spot (3). Subnodal veins absent (4) ... ... Orthetrum

A
‘—_-g-.:-ll
e

o

23(21). OcHoBaHue 3agHMX KPbUIbEB C TeMHBIM HeNpospauHbiM  23(21). Basal part of hindwing with a dark nontransparent

mwatHOM (2/249). JKunkosaHue kpbUibeB Temuoe. (OCHOBaHHe spot (2/249). Wing venation dark, including veins in the
TPeyrojbHHWKa Ha 3aJHHX KpPbUIbAX COBIANAET C IY’KKOI dark basal spots. In hindwing, proximal side of triangle
(3/249). BHyTpeHHRMIT TpeyToIbHNK NepeTHpX Kpbubes (1/249) aligned with arculus (3/249). Subtriangle (1/249) in
cocrout 13 3-x stueek (Leucorrhininae) ......... Leucorrhinia forewings 3-celled (Leucorrhininae). . . . . Leucorrhinia

> Leucorrhinia = Libellula = EEL}
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—

OcHoBaHUs BCeX KPbUIbEB 6€3 TEMHOTO HePO3pPavyHOTO IIAT-
Ha (5). JKuakxoBaHMe KpblIbeB IPEUMYILIECTBEHHO GemoBa-
toe. OCHOBaHMe TPEyToJbHUKA Ha 3aJHUX KPBUIbSX pacio-
JIO>KEHO OTYETIHBO MPOKCUMabHee AyKKH (6). BHyTpeHHMiI
TPeyrojabHUK (4) IepemHuX KPbUIbEB IIPOCTOH, COCTOMT H3
1 sueiiku (Urothemistinae). ... ... .. Selysiothemis (S. nigra)

24(20). OuckompmansHoe noste (d) mepemHUX KpbLIbeB HAUMHAETCS

25.

C mBYX pamoB s4eek (7). JlucrajbHble OTPesKM KyOHTaNbHOM
1 anaapHOM KoK (Cu u A) Ha 3aIHUX KpbLIbAX pasfeneHbl
OT CAMOTO OCHOBaHU, Tak kak Cy IPOFOJDKAETCST He OT HIDKHe-
TO yIjIa TpeyTOJbHHKE, a OT €r0 JUCTAIBHOIM cToponsl (10).
BayTpeHHME TpeyTOJBHUKM HA MEePeSHHX KPbUIbAX IPOCTHIE,
penko paspereHs! Ha gBe sueitku (7,8). 3agHuit Kpall Nepemye-
TpyAH ¢ GONBIUNM, OPUITOAHATHIM BBICTYIIOM. YeTBepTslii cer-
MeHT 6promika (9) 6e3 monepedHoro peGpHIIIKa B OCHOBAHHH
(Sympetrinae). . ......... ool Diplacodes* (D. lefebvrii*)
JuckonpaabHOE HOJe NepeqHUX KPBUIbeB HYMHAETCSH C TpeX
psnoB sueek (11). BayrpeHnue TpeyTroMbHUKY Ha IepefHuX
KPBUIBSAX pasmesieHbl skunkamu (11). JucrampHble OTPE3KH
Cu m A Ha 3aHMX KpBUIbSX HAYMHAIOTCA B TOYHOCTH OT
HIDKHETO yIja Tpeyronbauka (12,13) .....oooooiaoot 25

BuyTpenHue TpeyroIbHUKHE Ha IIepEAHHX KPBUIbAX COCTOAT
U3 ABYX f9eek; Mexny IRs u Ry Ha 3aIHKX KPBUIbSX OfUH DAL
A9eeK, Ha IEPefHUX KPBUIbSAX JacTh Ad9eeK OOBIIHO OBYPA.-
uele (1,2/249). YeTBepThIfi cerMeHT OpioIliKa B OCHOBaHWH
C XOPONIO 3aMeTHBIM, IIOTHBIM MOIEPEYHBIM PeOpPBIIIKOM.

g

<«

Basal parts in all wings without dark nontransparent
spots (5). Wing venation largely whitish. In hindwing,
proximal side of triangle clearly not aligned with
arculus (6) and shifted towards wing base. Subtriangle
(4) in forewings simple, 1-celled (Urothemistinae) . .

......................... Selysiothemis (S. nigra)

Katouu / Diagnostic keys

24(20). Discoidal field in forewing starting with two

-

25.

cells (7). In hindwing, cubital and anal veins (Cu and
A) leave triangle at different points because Cu is not
aligned with the lowermost angle of the triangle (10).
Subtriangles in forewing simple, containing no

inner cells, rarely divided into two cells (7,8). Hind
ridge of pronotum with a large, upstanding projec-
tion. The 4™ abdominal segment (9) without a trans-
versal rib at base (Sympetrinae)..................

...................... Diplacodes* (D. lefebvrii*)
Discoidal field in forewing starting with three cells
(11). Subtriangles in forewing normally with inner
cells (11). In hindwing, Cu and A leave triangle exactly
at the same point, being both aligned with the lower-
most angle of the triangle (12,13) .............. 25
Subtriangle in forewing consists of one or two cells;
in hindwing, only one cell row between IRz and Ry
but in forewing some cells usually doubled there
(1,2/249). The 4™ abdominal segment with a
distinct, complete transversal rib at base. Wings

- Sélysiothenﬁs = <
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26.

27.

Ha KpbUIbsX 9acTO HMEIOTCS OOIIMpHbIE 3aTeMeHHbIe YIacT-
KU (Sympetrinae) ........oeeeeeeninneennnn Brachythemis
BuyTpeHHue TPEYTONILHUKY Ha IMEPEFHUX KPBLIBAX COCTOST
u3 Tpex (uam 60JIbIItero yncia) sueek (3,6,8) 26
TpeyronbHIKY Ha IIePeNHIX KPbLIbsX, KAK MUHUMYM, B 1,5 pasa
yXKe M Kopoye, yeM Ha 3agHux (3,4). Ha 3-5-m cermenrax
6pIo1ika UMeIOTCs Totepedble pedpbiuky (9). [TrepocTurma
JOBOJIBHO KOPOTKasl, B 3—4 pasa JUIMHHee CBOEIl IUHPUHbI, IPHU-
YeM Ha 3a[HUX KPbUIbSX OHA SBHO KOPOYE, YeM Ha IepefHUX
(3,4). 3apHre KpbUIbS C ABYMSI HOTIEPEUHBIMHU SKIIKAME MEKLY
TPEyTOJILHUKOM ¥ OCHOBaHMEM KpbUIA. B mepemHux KpbLIbsX
He MeHee 13 npeny3senkoBbIx Xu1ok (Trameinae). ...........
.................................. Pantala (P. flavescens)
TpeyroJpbHUKK Ha IepeqHyX ¥ 3afHUX KPbUIbSIX TIPUMEPHO
OIMHAKOBBI 110 (hbOopMe M BEJUIMHE, OTIUYAsCL JHIIb Ha-
IIpaBjeHueM BBITSHYTOCTH; ITEPOCTUIMa Oojiee yjJIeHeH-
Hasl; JJIMHA ee IPUMEPHO OMHAKOBA HA BCEX KPbLIbAX (5,6).
ITomepeutbie pebppiky (€CIH OHU BOOOIIIE UMEIOTCS) MO-
Iy T HaXOOMTHCS TONBKO Ha 4-M cermente 6prowuka (12) . .. 27
3apgHui Kpait HepegHeTpy oH ¢ OOIBIINM, TOYTH BEPTHKAIb-
HBIM BBICTYTIOM, HeCyIuM 6aXpoMKy U3 HJIHHHBIX BOJOC-
koB (7). JluckompmanpHOe IOJEe Ha IepefHHX KPbUIbIX
K Kparo Kpbuta ScHo cyxaercs (5). Ha 9-M cermenre 6pro-
ka 6oxoBoro pebportuka Her (10). Horu 9acro ¢ YepHbIMH
HOJIOCKaMH HIIN JaXKe eJIMKOM depHrIe (Sympetrinae) .. . .
........................................... Sympetrum

26.

27.

<«

often bear more or less extensive dark pathches

Karouu / Diagnostic keys

(Sympetrinae) ..o Brachythemis
Subtriangle in forewing consists of three or more cells.
(30,8 e ettt e e 26

Triangles in forewing at least 1.5 times narrower and
longer than those in hindwing (3,4). Transversal ridges
present on 3rd-5th abdominal segments (9). Ptero-
stigmas rather short, with length/width ratio about 3—4;
those in hindwings, clearly shorter than in forewings
(3,4). Hindwing with two crossveins between triangle
and wing base. Forewing with at least 13 antenodals
(Trameinae)................ Pantala (P. flavescens)
Triangles in fore and hindwings approximately equal
in shape and size (differing only in direction along
which they are elongated); pterostigmas in fore and
hind wings not differing considerably in length and,
in general, longer, with greater length/width ratio
(5,6). Transversal ridges (if ever present) can only be
found on the 4™ segment (12) ................. 27
Hind ridge of pronotum with a large almost upright
middle lobe fringed with long hairs (7). Discoidal
field in forewing distinctly narrowing towards the
wing rear margin (5). No lateral rib on the 9™ ab-
dominal segment (10). Legs often with black stripes
or, sometimes, totally black (Sympetrinae)
.................................... Sympetrum

s BB Pantala - BB Sympetrum - <«
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— 3apgHui Kpail IepeHeCIHHKY ¢ He6OoNbLInuM, CJ1ab0 BbIHes-

IOLMMCS, TIPUJIETAIONIMM CPEIMHHBIM BBICTYIIOM, JIHIIEH-
HBIM JUIMHHBIX BOJIOCKOB (8). Ha 9-M cermenTe 6promka ects
60K0BOE PeOPBIIKO (11) ...t 28

28. Horm duepHple wmaM depHbBIe C KpacHBIM. IITepocrurma

2,4-2,8 mm puHO# (1,2). Kak MUHEMYM, HEKOTODbIE TIEAKH
mexay IR; u R, pacrioyiokeHs! B {Ba PsAfa Ha BCEX KPbUIbAX
(1,2) (Trithemistinae) ........coueneunnnnnnn.. Trithemis*

— Horu Bcerpa nemukom cerisle, 6e3 ciefoB YepHoro. Ire-

pocTurmMa okono 3,5 MM JJIMHOH, pbDKeBATas WM JKejrrast
(3,4). Sueiixu Mexay IR; u RSPI Ha BCEX KPbUIbAX OJHOPSH-
Hele (3,4) (Sympetrinae). .................... Crocothemis

-

28.

«

Hind ridge of pronotum with a small, scarcely promi-
nent or appressed medial lobe bearing no long hairs
(8). A lateral rib present on the 9" abdominal segment
65 U 28
Legs black or black and reddish. Pterostigma 2.4-2.8
mm long (1,2). At least some cells between IR; and
R doubled in both wing pairs (1,2) (Trithemistinae)
.................................... Trithemis*
Legs are always without black. Pterostigma about 3.5
mm long, rufescent or yellow (3,4). There is only one
cell row between IR;and R, in both wing pairs (3,4)
(Sympetrinae) .............. .. ... Crocothemis

Karouu / Diagnostic keys

Crocothemis = «



P>  Anizoptera — nagcemeiicra / superfamilies 253
Taxconomuyeckue Knwo4H /Taxonomical keys
Kirou nas onpenencuus nagcemeiicts / Key to superfamilies

1. BokoBsle j10HacTH HIDKHEi IyObl ropasno
KpylHee cpepHeit (1) u He MMEIOT OJBIX-

HBIX KOHLEBBIX KPIOIOYKOB . . . . . .. Libelluloidea

— Bce sjomacTi HuKHel Ty6bI IOYTH OMHAKOBBI I1O
pasMepaM (2), Ha 6OKOBBIX HMEIOTCA HOIBHKHBIE lateral lobes bearing movable terminal
KOHIIeBbI€ KPIOUOUKH . . ..o oot .. Aeshnoidea hooks................. Aeshnoidea
<222 1. Bce KOCTaIbHBIE IPEy3€IKOBbIE KIUIKA OAUHAKOBOH 22 1. All antenodals in costal field equally thick and
TOMIIMHEL U (KPOMe, MOXKET ObITh, ONHOM, OmwKaiireli — =2 (sometimes except for the last one, nearest to

1. Lateral lobes of labium much larg-

er than middle one (1) and have no
movable terminal hooks . . Libelluloidea

— All lobes of labium equal in size (2),

K y3€eJIKy) TIOJIHbIE, TO eCThb TOYHO IPOJOJDKEHbI IIPey3eIKO- nodus) aligned exactly with the corresponding anteno-
BBIMH XHJIKaMu cyOkocranpHoro nons (3,4). M3 aroro mo- dals in subcostal field, continuing into them (3,4)
pAOKa MOTYT CTYYailHO BbIAAaTh JHIIb eMHHHUYHBIE SKHIIKH (sometimes incidental exceptions may occur). .. .. ..

TOTO MJTH HPYTOTO TIOJISE + v v« v v vvvuneeeennnns Libelluloidea  ............ ... ... ... ... Libelluloidea

N .....
N TS TS nRReY,
SRt st
S
Tssseiiies

= TlpemysenkoBble >KMIKH B KOCTAILHOM M Cy6KOCTaTBbHOM II0-  —  Antenodals in costal and subcostal fields arranged ir-

JIAX pacmoJiaraloTcs 6ecriopsmoYHO, W JHIIB HEKOTOPhIe U3 regularly being not aligned with each other (only
HEX MOTYT CIy4aiiHO COBNafaTb APYT C Apyrom. [Ise 6mu- some of them may occasionally continue each other).
JKaiIliie K OCHOBAaHMIO KPbLIa NpeRy3elKOBble KOCTalbHbIe Two basalmost antenodals in costal field (the

)»  Aeshnoidea = Libelluloidea = .
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JKUIKM (TaK Ha3bIBaeMBbIe HEPBUYHBIE IIPENY3ENKOBBIE KU~
KH) 3aME€THO TOJIIIE OCTANbHLIX (1,2) ... . ...... Aeshnoidea

e 1. Macka noxxoobpasnas, IpUKpPBIBAIONIAsA POT He
TOJILKO CHHU3Y, HO TaKKe criepenu u ceepxy (3). bBoxo-

BBI€ JIONMACTH MAacKu KOBIIeoOpasHble, C IMUPOKUMHE, ICHO
3a3yOpeHHbIMM AMCTAJbHBIMM KpasMmu. Ha BHyTpewuneir
HNOBEPXHOCTH GOKOBBIX JIOMACTEN MaCKH UMEIOTCS MIETHH-

Knatouu / Diagnostic keys <

so-called primary antenodals) considerably thicker
than the others (1,2) ................. Aeshnoidea

o

e 1. Labium spoon-shaped, covering mouthparts
and lower portion of face from below as well as

from above and laterally (3). Labial palpi concave, di-
lated and rather triangular, with broad serrate distal
margins and with setae on their inner surface. Larvae

Aeshnoidea = «



> Anizoptera —~ nagcemeiicrBa / superfarhflfés{

Ku. JInunHKYE Bcerma KOPOTKHE M IUMPOKUE, C JIUHHBIMU
HOTaMH, TaK YTO 3afHHE HOTH B BBITSHYTOM COCTOSIHUM Ja-
JIEKO 3aXOIAT 3a KoHer Oproriika (4/254) . ... Libelluloidea
— Macka nocKas, HIpHKPBIBAIOIas POT TOJBKO C HUKHEH CTO-
poubl (6/254); 60KOBbIe JOHaCTH MacKH KPIOYKOBHHBIE,
C TJIQIKUMM M HEpPaCIIMPEHHbIMU HUCTATbHBIMU KpasiMU;
LIeTHHKHE Ha BHYTPEHHE! MOBEPXHOCTH GOKOBBIX JIONIACTEH
MacCKH OTCYTCTBYIOT; IMUHHKH pasindHoro obmmka (5,7/254).
Ecnu xe (y Cordulegasteridae) macka (9/254) ycrpoeHa tak
JKe, KaK B Te3e, TO JUUUHKH JIJIMHHbIE, C KOPOTKUMHU HOTaMH,
Tak 4TO 3aJJHHE HOTH B BBITSHYTOM COCTOSHHUY ABHO He JOC-
THTAlOT KOHIa Opromka (8/254) .............. Aeshnoidea

always have flat stubby body and long legs, so hind
legs, if straightened, always clearly extend beyond the
tip of abdomen (4/254) ............. Libelluloidea
— Labium flattened, covering mouthparts and lower por-
tion of face only from below; labial palpi elongated,
hamous, with narrow, non-serrate distal margins and
without setae on their inner surface; larvae are of dif-
ferent shape (5,7/254). If (in Cordulegastridae) labium
(9/254) is of the same shape and structure as above
then larvae have a long, spindle-shaped body and short
legs, so hind legs, if straightened, do not reach by far,
the tip of abdomen (8/254) ............ Aeshnoidea

Aeshnoidea
Rus: Kopomricaa Eng: Hawkers, Anglewings

®QopManbHEIM, HO BIIOJIHE HAMISAHBIM HUArHOCTHYEC-
s KUM IPU3HAKOM 3TOTO HAaJCeMeNCTBa SBIISETCS B3aUM-
HOe PacroIoKeHHe PeRy3eTKOBbIX JKHIOK B KOCTaIBHOM H Cy6-
KOCTaJIBHOM MOJAX: OHM PaCHONOKEHBI OPYT OTHOCHUTENBHO
mpyra 6ecOpsgoIHO M JHIIb CIYYaiiHO HEKOTOPbIe U3 HUX MO-
IyT NpOROJDKATb HNPYT Apyra. ITo3TOMY TepMHMHBI «HOJIHAA»
¥ «HETIOJIHAs» IIpely3eIKOBas >KHJIKa K JAHHON TPYyIiIie HellpH-
meHMM. [[Be OmmKaillime K OCHOBAaHWMIO KpbUIa (IepBHUYHEBIE)
Ipey3eIKOBble KHJIKH B KOCTaJIbHOM IIOJI€ 3aMeTHO TOJIIIE OC-
TaIbHBIX, Yero HUKorAa He 6b1Baer y Libelluloidea.

P>  Aeshnoidea — B Libelluioidea ~ EEQ}

The technical, yet quite demonstrative diagnostic
A character of this superfamily is the arrangement
of antenodals in costal and subcostal fields of their wings:
they are arranged irregularly, not usually being aligned
with one another (only some of them may occasionally
continue each other). It also means that the terms “com-
plete” vs. “incomplete” antenodal cannot be aplied to this
group. Two basalmost antenodals in the costal field (pri-
mary antenodals) are considerably thicker than the rest of
them, which never occurs in Libelluloidea.
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1.& 1. Tiasa pasmesieHbl MIMPOKUM IPOMEXYTKOM
(2), mecymum rpebens. Camku: Siineknan pemy-
nupoBaH wiu orcycrayer (1) Gomphidae
['71a3a COMpPUKACAIOTCS APYT C APYrOM Ha HEKOTOPOM
orpeske (4) wm xo1s 651 B ogHoM Touke (3). Camxu:
Sliinmexiag BCerma XOpOWIO Pas3BUT, MHOTHA CHIBHO
YBEMHIEH (5,6). v vvviiiiiiiii i 2
2. T7asa COMPUKAcCalOTCs TONBKO B OHHOM TOYKe
(3). Oxpacka Tema yepHasi ¢ >KeITBIME KOJIbL@~
MH, OaTHaMu u nonocamu. Camxu: Simexnan
OYeHb IIMHHbIH, 3a0HII KOHEI] €0 JaJIEKO BbI-
JAeTcs 3a KOHIIBI aHAJbHBIX TIPUAATKOB OpIOL-
ka (5) Cordulegastridae (Cordulegaster s. 1.)
T71a3a compukacalTcs APYT € APYTOM Ha HEKOTO-
pom otpeske (4). Oxpacka Tela O4YeHb pa3HO-
obpa3sHast, HO He >KeJTasg C YepHbIMH ISTHAMH.
Camxu: Sitnexuiaq KOpOTKHUM, 3afHUI KOHEII €T0 He
3aXOOUT [OaXKe 3a KOHEI, IOCIENHEro CerMeHTa
OPIOTITKA (6) . oo v e v e eeeeeeennannnnns Aeshnidae
=22 1. TpeyronpHUKH Ha 3aJHUX KPbUIbAX SCHO BBITSHYTHI

1
3 4

“==8» pponb xpbuta (1,3/258), a Ha MepeHNUX — BBITAHYTHI O-
mepek kpbuta (2/258) wWiM — pegKo — H3OMETPUYHE
(3,4/258). JInis y Lindenia (5,6/258) TpeyTOIBHUKY BBITSHY-
THI BAOJIb KpbUIA Ha 0601/1)/( KPBUIbSX, HO TPEYTOJIBHUK Ha 3a/l-
HeM KpbUIe [TOYTH BABOE yKe, 1eM Ha ITepefHeM, a IOCIeHII
BBITAHYT JuMIIb HeMHoro. Tpeyromeruku y Ophiogomphus

e Knouu / Diagnostic keys <

1. Eyes separated by a wide ridged

gap (2). Females have no or a vesti-

gial ovipositor (1) Gomphidae
— Eyes touch each other in a single point (3)

or over some distance (4). Females have functional or
non-functional, but always well-developed and some-
times strongly enlarged ovipositor (5,6)........... 2
2. Eyes touching each other just in a single
R spots and stripes. Femnales have a non-
functional but well-developed, strongly
enlarged ovipositor extending beyond

A tips of abdominal appendages (5)

! Q Cordulegastridae (Cordulegaster s.1.)
oration variable but never like above. Females
have a complete (functional) but non-enlarged
ovipositor not even extending beyond the last
abdominal segment (6) .......... Aeshnidae

%2 1. Triangles in hindwings distinctly elongated
gated across wing (2/258) or rarely almost equilateral
(3,4/258). In Lindenia (5,6/258) triangles in both

wings elongated longitudinally; in this case triangle in
forewing twice as narrow as that in hindwing, the
latter being only weakly elongated. In Ophiogomphus

point. Body black with yellow rings,

— Eyes touch each other with a line (4). Body col-

=8 along wing (1,3/258); those in forewings elon-
jastridae = Gomphidae = «



> Anizoptera — Hagcemeiicrsa / supetfamiliés e

(3,4/258) wacro cxomubl o GopMe Ha 060UX KPBUIbSX, HO
TOTA OHY IPaKTUIECKH U30OMETPHYHBIE . . . . . . . . Gomphidae
TpeyroabHUKYM Ha HePeNHUX U 3aIHUX KPbUIbSIX SCHO BBITSHYTHI
BJIOJIb KPbLIa, ¥ CXOAHEL 1o hopMe 1 pasmepam (8-10/258) ... 2
Ky6uranbhas u ananbHas xwiku (A u Cu) K 3agHeMy Kparo
BCeX KPbUIbEB BCETHA SBHO PAaCXOIATCS, TAK YTO IOJIE MEXIY
HUMHU I[IUPe BCero y Kpas kpsuia (7,8/258). Ha 3aguuX KpbUIb-
sx Mexny oxkondaHusMu A u Cu Haxomurcs 4-8 saeek. Jlo-
nosauTenbHele cekTopbl RSpl u MSpl npakTudeckn He BbIpa-
skenpl. [uneprpuronanbubie moust (ht) Bcex kxppuibes 6e3 1o-
[ePeYHBIX KUJIOK. . . . . . Cordulegastridae (Cordulegaster s.1.)
Ha 3agHuX KpbUibsx KyOuTaabHas ¥ aHaIbHast KMIKH K 3ajHe-
My Kpalo KpbUIa IOCTelleHHO cOmpKaloTcst (9/258), Tak 4O
nose Mmexny A u Cu SBHO yiKe BCero y Kpast KppUia. EnuHcTBeH-
HOe UCKIII0UeHue — Brachytron pratense, HO y Hero Ha 3afHUX
KpBUIbSIX MeXTy OKOHYaHusMH A u Cu HAXOOUTCH TOIBKO
2 setiku. Ecim cxoxxnenne A u Cu BbipakeHo HescHo (10/258),
HO Rgpi 11 M, y HUX BBIpaXKeHBI O9€HbL XOPOILO, H (win) rumnep-
TPUTOHAIbHbIE TIOJIS C TOHEPEYHBIMU XKUIKaMH. . . . Aeshnidae
M 1. Macka noxkoo6pastasg (1), npukpsl-

BaeT POT He TOJBKO CHHU3Y, HO TaKxe
criepeny u cBepxy. BOKOBBIe IoDacTH MacKu
KOBIIIEOGpasHble, C LIMPOKUMHU 3a3yOpeHHbI-
MU HMCTATLHBIMM KpasgMmu. Ha BHuTpeHHeN
HOBEPXHOCTH OOKOBBIX JIOHACTeH MAaCKH
HUMEIOTCS LeTHHKH. JINYHHKY yITuHeHHbIE,

> Aeshnidae = Cordulegastridae = EEL] Gorji

i
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(3,4/258) triangles often of similar shape in all wings;
in this case they almost equilateral. . . . .. Gomphidae
Triangles in both fore and hindwings of similar shape
and distinctly elongated along wing (8-10/258) ... .2
Cubital and anal vein (A and Cu) in both fore- and
hindwing diverging gradually towards rear wing
margin (7,8/258); there are 4-8 cells between A and
Cu at the rear margin in hindwing. Both additional
sectors, RSpl and MSpl, absent or very unclear.
Hypertriangles (ht) in both wings simple, not crossed
by any vein ... Cordulegastridae (Cordulegaster s.1.)
Cubital and anal vein in hindwing converging gradu-
ally towards rear wing margin (9/258). The only ex-
ception is Brachytron pratense, in which, however,
there are only 2 cells between A and Cu at the
hindwing rear margin. If A and Cu not quite distinctly
converging (10/258) then Ry and Ms, well-developed
or (and) hypertriangles crossed by crossveins. . ... ..
.................................... Aeshnidae
1. Labium spoon-shaped (1), cover-
ing mouthparts and lower portion of
face from below as well as from above
and laterally. Labial palpi (lateral lobes of

’ ‘ the mask) concave, dilated, and rather tri-
angular, with broad, serrate distal margins
and with setae on their inner surface.

321
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P>  Anizoptera — nagcemeiicrsa / superfamilies

¢ KOPOTKMMH HOTaMHM, OGUTAIOMINe HA JHE PEK H PYIbeB,
HO He 3aphIBalommecs BIPYHT (1) ..ot
Cordulegastridae (Cordulegasters.l.)

Macxka nmockas (2/257), IPUKpEIBAET POT TOJNBKO C HHKHEH
CTOPOHBI. BOKOBbIE I0IaCTH MacK¥ KPIOYKOBUIHEIE, C TIal-
KUMU IUCTanIbHBIMU Kpasmu. [llernuku Ha BHyTpeHHEM NO-
BEPXHOCTH GOKOBBIX JIOIIACTEM MAaCKH OTCYTCTBYIOT . . . . . . . 2
AHTeHHBI cocTouT W3 4 wienukoB (3). Jlamku mepemHux
¥ CpeiHUX (MHOTHA W 3agHMX) HOT COCTOSAT M3 JIBYX YJIEeHHU-
KOB (4). JINIMHKY C IUTOCKUM [HUPOKUM TEIOM, OOBIYHO PoO-
IOIIKE ¥ XKUBYII[HE B IPHIOHHOM rpyHTe (2). . . . Gomphidae
AHTEHHBI COCTOST U3 7 WieHUKOB (7). JIanku BceX KOHEIHOCTEH
COCTOST U3 3 WIEHUKOB (6). JIMIUHKY ¢ CHIBHO BBITSHYTHIM LIH-
JIHHIPUYECKAM TEIOM, OOHTAIOT B TOJIILE BOABL M Ha BOIHBIX
PAacTeHMsIX, HUKOT/ He 3apbIBAIOTCH B IPYHT (5) . . . Aeshnidae

> Aeshnidae = Cordulegastridae = ~_:}ng9,

1321

259

Body always long, spindle-shaped; legs short. Larvae
dwell at riverbeds but never dig into substrate (1)
............. Cordulegastridae (Cordulegaster s.1.)

Labium flattened (2/257), covering mouthparts and
lower part of face only from below. Labial palpi elon-
gated, hamous, with narrow non-serrate distal mar-
gins and without setae on their inner surface. . . .. .. 2
Antennae 4-segmented (3). Fore and meso tarsi (and
sometimes also hind ones) consist of two segments
(4). Body stubby or elongated, legs long or short.
Larvae are bottom-dwellers digging into substrate (2)

................................... Gomphidae
Antennae 7-segmented (7). All tarsi consist of three seg-
ments (6). Body always long, spindle-shaped; legs short.
Larvae are weed-dwellers, not diggers (5) . . . Aeshnidae
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Aeshnidae
Rus: Kopomeicaa Eng: Hawkers

Buppl 9TOr0 CeMeHCTBA JIETKO OTJIMYAIOTCS OT IIPECTaBH-
M@\ reneit cemeiicts Gomphidae u Cordulegastridae o ritazam,
COMPUKACAIOLIUMCS BIOML HeKoTopoit nuun. Y Gomphidae rimasa
He conpukacarorcs, a y Cordulegastridae compuxacaroTcs, HO JUIIIb
B OfIHOU To4Ke. Bce BHBI CeMeliCTBa MPU HOCAJKE IPUHMMAIOT
BEPTUKAILHYIO [103y CO CBYCAIOLIUM BHI3 OPIOIIIKOM.

Tpu nojcemMeicTBa, U3BeCTHBIE B Halltel (ayte, OTIHIAIOTCA
ApYT OT Jpyra IO IETAIsIM CTPOEHMS W >KUIKOBAHUS KPBLIbEB,
C KOTOPHIMH yj00HEe O3HAKOMHTHCS IO KIody. Pon Ana-
ciaeschna, TIpY3HaBaeMbIil B 9TOM KHUre Hapsiny ¢ pomoM Aeshna,
MHOTHe CHCTEMATUKH He CYMTAIOT CAMOCTOSTEIbHBIM pojoM. B To
JKe Bpemsi, Te, KTO OTCTaMBAIOT POJOBOM craryc Anaciaeschna, o-
MELIAIOT €ro TO B MOJICeMedcTBO Anactinae, TO B HOICEMENHCTBO
Aeshninae, HOCKOJMBKY B MpHU3HaKaX €ro eJAMHCTBEHHOIO BHJA
A. isoceles coderarorcss 4epThl 060UX mofceMedcTB. B aT0i KHMTE
Anaciaeschna momerieHa B mojaceMericteo Aeshninae.

Easily separated from two other families, Gom-
P phidae and Cordulegastridae by their eyes touch-
ing along a line, while they are separated in Gomphidae
and touching just in a single point in Cordulegastridae. All
aeshids take up a vertical position at perch, their abdomen
hanging down.

Three subfamilies known from our region differ from
each other mostly by the details of wings structure and ve-
nation. The here maintained Anaciaeschna is not consid-
ered as a true genus by many modern authors. On the
other hand, some of the authors who regard Anaciaeschna
as a well-defined taxon place it in the subfamily
Aeshninae, while the others, in the subfamily Anactinae
because the only representative of this monotypic genus,
A. isoceles, combines the features of both subfamilies. In
this book, Anaciaeschna is listed under Aeshninae.

Kirou 11s onpenerenns noacemericts / Key to subfamilies

=2 1. Han 060MMU HOMOTHUTETHHBIMU cextopamu Rgy 1t My
pacrionoxeno 1-2 psma staeex (1-5/261). PapmanmpHeIit

cexTop Rs otxonur ot ayxku 6mwke k M yem k R; (2/261). ITe-
PEIIOHOYKA 32aHUMAET SIBHO MEHBbIIle TOJIOBMHAI JTMHBI 6a3ab-
HOTO Kpasi 3ajHero Kpbuia. BasanpHas siaeiika (7/261) moxer
GBITh IIEPECETEHA KIUTKAMK .+« v v v vve e Brachytroninae

@2 1. There are 1-2 cell rows above both additional sec-
tors Mg, and Rgy. Radial sector Rg branches off

arculus closer to M than to R;. Membranula occupies
considerably less than half the length of hindwing anal
margin. Basal cell (7) may be crossed by transversal veins.
................................ Brachytroninae

Brachytroninae = <
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Hap Ry 1 Mg, pacriostoxeno 3—5 psnoB sideex (6—8/261). ba-
3aNbHAs AUEHKA HUKOTIA He ObIBaeT HepecedeHa KIIKAMH . . . 2
PapuansHbl ceKTOp Rs OTXOAUT OT AYXKKU HOCPEAHHE MEX-
ay R, u M (8/261). Cpenunnbrit cekrop IR; e 6p1BaeT cum-
METPHUYHO Pa3BeTBJICHHBIM, eTO BePXHsIsI BeTBb BCETIa SACHAs,
a HYDKHSIL — HesICHAsI WJIM COBCEM OTCYTCTBYET. [JOnomMHUTe b+
HBIN CEKTOP MSpI PE3KO M3OTHYTBIN, €r0 AUCTaIbHbIN KOHEL]
«yKa3plBaeT» B 06JaCTh MeXHIy ITEPOCTHTMOHM M BepUIMHON
Kpbuia. Camybi AHAIBHBIA TPEYTrOJLHUK OTCYTCTBYET. YTIIEK
1o 60KaM OPIOIIIHBIX CErMEHTOB HeT. . . . . . . Anactinae (Anax)
PapuanbHbilt CEKTOP Rg OTXOMUT OT TyXXKH 6imiwKe K M, yeM K R,
(9,10/261). CpenunHbiii cektop IR; B nucTanpHOM yacTy 06pasy-
eT JBe SICHble, CUMMETPUYHO pAacIIOIOKEHHbIC BETBH, a €C/IH
Her, TO Mgy He OblBael W3OTHYT TAK UTO, €r0 AHCTATHHLIH KO-
Herl HaripaBJieH B 06J1acTh MEXy IITepPOCTUIMON ¥ BEPLIIXHOM
kpbuia. Camyvr: AHaIBHBIH TPEyroNMbHUK umMeercs. ITo 6okam
2-10 OPIOLITHOrO CErMEHTa UMEIOTCS YIKH . . . ... . .. Aeshninae

1. DOUIPOKT HA CaMOM KOHIE BOTHYTHIH
(1). BokoBrie kpas TONOBHI (BUH CBEpXY)
[OYTH UAPALIENbHBI, TO €CTb He CXOIATCI

KSaThUIKY (2) .oovvnnii i ins, 2
DIUIPOKT HA CAaMOM KOHITe 3a0CTPEHHBIH, a eCITH +
BOTHYTHIN, TO OGOKOBBIE Kpas TOJOBBI CHIIBHO
COIIKAIOTCA B 3aThUIOYHOM HanpasaeHuu (4) . .
............................ Brachytroninae 3

«

Knawowu / Diagnostic keys

— There are 3-5 cell rows (6-8/261) above both Mg, and

2.

R, Basal cell never crossed by veins............. 2
Radial sector Rg branches off arculus just amid
between M and R; (8/261). Sector IR; never
symmetrically bifurcated: its upper branch always
well developed whereas lower one indistinct or
absent. Additional sector Mg, sharply bent, its distal
end points between wing top and pterostigma. Males:
Basal margin of hindwing without anal triangle. No
auriculae on abdomen........... Anactinae (Anax)
Radial sector Rs branches off arculus closer to M than
to R; (9,10/261). Sector IR; symmetrically bifurcated
at its distal part, if not then Mg, never sharply bent
with its distal end pointing between wing top and
pterostigma. Males: Basal margin of hindwing with
anal triangle. Auriculae present on the 2™ abdominal
SEEMENt. .. .vvvttir ittt Aeshninae

A 1. Epiproct concave at its very end
(1). Lateral margins of head (dorsal

view) approximately parallel, hardly ta-
pering backwards (2)............... 2

— Epiproct ending in single point, if not
then lateral margins of head not parallel
but tapering strongly towards the occiput
). Brachytroninae

hninae = PLER Anactinae — Brachytroninae = <«



> Aeshninae — pognl / genera

2. DBuccekTpyica BHYTpEHHEro Kpas CNOXKHOTO
IJIa3a JeJUT CaM I71a3 Ha ABe HepaBHbIE [10JI0-
BUHBI (1), ..o, Anactinae (Anax)

263

2. Bisection of internal angle of eye cuts the eye
into two parts clearly diffening in size and
shape (1) .............. Anactinae (Anax)

— BuccekTpuca BHYTPeHHEr0 Kpas CJI0KHOrO rjasa genuT caMm = Bisection of internal angle of eye cuts the eye into two

IJ1a3 Ha IBe PaBHbIe MOJOBUHBL (2) ............ Aeshninae

Aeshninae

parts quite similar in size and shape (2). .. Aeshninae

Rus: Kopomsicha Eng: Hawkers

<g® B nameii Qayne nBa popa — Aeshna w Anaciaeschna.
M\ Brnpouiom Aeshna caerulea WHOTmA BBLIEASIA B OT-
nenbHbI pon, Cnemophila, HO cefidac ero He CIUTAIOT CAMOCTOS-
Te/IbHBIM TAKCOHOM POJIOBOTO YPOBHS.

In our fauna, this subfamily includes two genera,
Aeshna and Anaciaeschna. The genus Cnemophila

formerly created for Aeshna caerulea is not treated now as
a true taxon of the generic level.

Kirou nis onpepenenus ponos / Key to genera

1. I'pynp 1 6pIOIKO MOHOTOHHO KOpHYHEBbIE, 6€3 enu-

HOi T0sTy601 oT™MeTHHBI (1/264). JI06 6e3 monuoro T-06-
PasHOro YepHOro pucyHka (2/264). JKunku Ha KpbUIbsx dep-
HOBatkle, He Gyprie. I'1a3a senensie. Camypt: BepxHue aHaIb-
Hble TPUIATKU BHU3Y, OJM3 OCHOBaHMS, C BICTYIIOM (4/264).
Camxu: 3-1 cerMeHT OpIOLIIKA CHIIBHO Cy KeHHbIIA (3/264) . .. ..
............................... Anaciaeschna (A. isoceles)
— Teno necrpoe (15/264), Ha 16y umeeTcss noaHbI T-06pas-
HBbI 4epHBI pucyHoK (16/264). B mporusHOM ciydae
(8,9/264), ’XuaKoBaH¥e KPbUILEB YEPHOE, HA TPYAU CBEPXY
HMEIOTC YoayOble IATHBIMIKH Y OCHOBAaHMS KpbUIbEB
(8/264), BepxHue aHANbHBIE PUAATKY y CAMHOB BHU3Y, 01143

P>  Aeshninae = Anactinae = EXJ} Anaciaes

1. Both thorax and abdomen uniformly brown

without any blue markings (1/264). Frons with-
out a complete black T-like mark (2/264). Wing vena-
tion blackish, not brownish. Eyes green. Males: Supe-
rior anal appendages with a projection at their base
(4/264). Females: the 3™ abdominal segment sharply
narrowed (3/264) ........ Anaciaeschna (A. isoceles)
Body varicoloured (15/264), frons with a complete
black T-form mark (16/264), if not (8,9/264) then
wing venation brownish, not black thorax (dorsal
view) with blue markings at wing bases (8/264), supe-
rior anal appendages in males without any projections
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> Aeshninae — pognl / genera

ocHoBauws, 6e3 BeiCTyOB (11/264), a 3-#1 cermenT 6Gpromka

y caMOK mpakTudecku He cyxeH (10/264). I'maza y o6oux mo-
JIOB HE OBIBAIOT 3ETEHBIME « « vt vt v v e v veeenannnnnnn. Aeshna
=P 1. llepenonouka (17/264) uepHOBATAS, NJIMHHAS, 3AHU-
MaeT y CaMI{OB BeCb, 4 ¥ CAMOK — OYTH BeCh aHAIbHBIN

Kpait kpbta. Camiybi: AHAJIBHBIF TPEYTOJAbHUK C 30J0TUCTO-
JKEJITHIM IIATHOM UM COCTOMUT U3 (3-)4—6 s9eeKk. .. ...........
.............................. Anaciaeschna (A. isoceles)

~ Tlepenonouka (18/264) 3aHuMaer He OOJbIIE HOJTOBUHBI
aHaTbHOro Kpas Kpbuia. Camiyv: AHaNBHDLIA TPeyroaLHUK
OeCIBETHRIN ¥ COCTOUT U323 AYEEK .. ..o enn. .. Aeshna
M 1. Tuumuku (5/264) penukom TeMHbIe (TeMHO-Cepble
WM TeMHO-Oyphle), 6e3 pucyHKa (MIIH C ef(Ba 3aMETHBIM
PUCYHKOM) Ha Tejle ¥ HoraX. AHaJIbHble IPUAATKY JJIMHHEE
TOJIOBMHBLL JJMHbL UAPanpokroB (7/264). JlatepanbHble
IIHIEI Ha 6-M cerMeHTe OpIOIIKA XOPOLIO BhIP@KEHHBIE, HO
COBCEeM OTCYTCTBYIOT Ha 4-M H 5-M cermeHnrax (5/264). Ile-
penHsIs NONACTh CyNpaKOKCaIbHOM apMatypsl (6/264) kopo-

qe €€ 3aMHEM JOHACTH v oo v v v v Anaciaeschna (A. isoceles)

= JInuusku (12/264) 60nee uny MeHee mECTPO OKpPAIlleHHbIE, CO
CBET/IBIMM HSATHAMY WJIM ITONOCAMM Ha TeJie M C XOpOLIo 3a-
METHBIM KOJIBLIEBHIM PUCYHKOM Ha HOraX. AHaJIbHBIE IPHIAT-

KA He [UIMHHeE TOJIOBUHBI IUIMHBI TApanipoKToB (14/264),
aecny IUIMHHEE, TO JaTepalbHble IMUIBI Ha 6-M CerMeHTe
6prolliKa OTCYTCTBYIOT ey eiBa 3aMeTHbI (12/264), u kpoMe
TOrO, 00€ JIONACTH CYNPAKOKCAUTHLHOM apMaTyph! OLUHAKOBOH

D> Aeshna = B Anaciaeschna = B9

265

at their bases (11/264), and the 3" abdominal segment
in females almost not narrowed (10/264). Eyes in both
31 g (<) o O P Aeshna

<27 1. Membranula (17/264) blackish, occupies in
=]> muales entire hindwing anal margin, in females

nearly so. Males: Anal triangle with a large golden-yel-
low spot, consists of (3-) 4-6cells ................
....................... Anaciaeschna (A. isoceles)

— Membranula (18/264) short, occupies no more than

one half of hindwing anal margin in both sexes. Males:
Anal triangle colourless, consists of 2-3 cells . . Aeshna

M 1. Larvae (5/264) totally dark (dark grey to dark

brown), with no or a vestigial pattern on body
and legs. Cerci longer than half of paraprocts length
(7/264). Lateral spines on the 6™ abdominal segment
well distinct but there are no lateral spines on the 4
and 5™ abdominal segments (5/264). Anterior lobe of
supracoxal armature (6/264) shorter than posterior
[0) o 1= Anaciaeschna (A. isoceles)
Larvae (12/264) with a more or less developed spotty
pattern or bright lines on body and well distinct rings
on legs. Cerci no longer than half of paraprocts length
(14/264), if longer then lateral spines on the 6™ ab-
dominal segment absent or hardly nociceable (14/264)
and, furthermore, anterior and posterior lobes of
supracoxal armature are equal in size (13/264), or, at
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mvebl  (13/264), wunu, HAKOHeL, WMEIOTCS JlaTepallbHbIe last, lateral spines present on the 4™ and 5™ abdominal
LWL HA 4-M 1 5-M cermeHTax Opromika (12/264) . ... Aeshna segments (12/264)............ooviiie.. Aeshna

Aeshna Fabricius, 1775

Rus: Kopombicaa Eng: Mosaic Hawkers, Misaic Darners, Hawkers Syn: Aeschna

B Y0GHbIX UPU3HAKOB A GBICTPOM AMArHOCTHKY Pojia @™\ There are no simple features for quick recogni-
- B L[€JIOM HET, HO €r0 BUABI MOXKHO «BBIYUCIMUTDY 110 Me- tion of the entire genus, but it can be separated by
TOLY MCKIIIOIEHHUS, [TOCKONLKY POUbL, ¢ KOTOPhIMU MX MOXHO  exclusion because the genera to confuse with are few
IepenyTath, HeMHorouncients (Anaciaeschna, Brachytron, Cali-  (Anaciaeschna, Brachytron and Caliaeschna), all being
aeschna) ¥ Bce MOHOTHITHBL monotypic.

B arott xHure A. caerulea Bioden B cocras popa Aeshna, op- In this book, A. caerulea is included in the genus Aeshna
HaKo A. isoceles 1 OTHOIIY K OTAENbHOMY pofy Anaciaeschna. Erne  while A. isoceles is listed under the name Anaciaeschna. One
OnHa 11apa BUAOB, A. affinis i A. mixtd, CTOAT OCOOHSAKOM OT IPO-  more pair of species, A. affinis and A. mixta, appears to be
9UX M, BO3MOXHO, Oy/TyT B KOHIIE KOHIIOB HEPEHECEHBI B CAMOCTO- 3 separate group and may eventually be transferred to a
SATeNBHBIA POX (110Ka He Ha3BaHHbIM ), HO BCE JKe He 31eCh. separate genus (so far unnamed), but still not here.

Kirou g1 onpenenenus Bunos / Key to species

1. Trasa conpukacaloTcsi BROIb KOPOTKOM JMHUM, IIPH- 1. Eyes touching along a short line, approxi-

MEPHO PaBHOW IO JJIMHE 3aTHUIOYHOMY TPEYTONbHUKY mately as long as occipital triangle (6/268).
(6/268). Cexrop IR; He BeTBUTCS U 00pasyeT jiBe HESCHO Sector IR; distally not bifurcated or produces two
BBIDDKCHHBIE BETBU, MEKAY KOTOPBIMU HAXOAMTCA TOJNBKO unclear branches, with only two cell rows situated
2 pana sraeex (9,10/268). Ha n6y umeercs momHbli, 9eTKUN between them (9,10/268). Frons with a complete
T-o6pasubiit yepHbiit pucyHok (6/268). lllo mexay n6om and distinct black T-like mark (6/268). Seam be-
¥ HUIMYHUKOM 4YepHBIH (4/268). OTHOCUTENbHO HEeGONBIIIOH tween frons and clypeus perfectly black (4/268).
BUJ: JyIMHA Tena 54—64 MM, 3aiHee KpbL10 37—41 MM JJIMHOM. A smaller species: body 54—64 mm long, hindwing

<«




> Aeshna — Bugnl / species

P> Aec. cacrulea - Bl Ae. grandis ~ EEE] ENE] B2

Camyvi: ABATBHBIN TPEYTONBHUK COCTOMT U3 JABYX S4CEK . . .
........................................... A. caerulea
JIuHuS CONPUKOCHOBEHUS IJ1a3 IO KpakiHeH Mepe BABOE JUIHH-
Hee 3aThUTOYHOTO TpeyronbHuKa (7,8/268). Cexrop IR; B muc-
TaJBHOY YacT! 06pasyeT [Be XOpPOLIO BBHIPRKEHHBIX BETBH,
MEXY KOTOPBIMH HaXopurcsa 3—4 psia sraeex (11,12/268). .. 2
JKunkoBaHue KpbLIbeB pbDKe-KOpU4YHeBoOe. Teno cBepxy of-
HOTOHHO-KOPWYHEBOE, HO C YeTHIPbMSI XOPOUIO 3aMETHHIMHE
roy6bIMHE ISTHBILIKAMHK y OCHOBAHUSA KpbUtbeB (1/268). Boka
IPyIy KOPHYHEBbIE, C ABYMS MIUPOKMMU CBETIIBIMU (XKEJITO-
BaThIMU) OMUMepaTbHBIMU 1monocamu (2/268); porteyeBble
CBETJIbIE [10/10ChI OTCYTCTBYIOT (1/268). JIo6 cBepxy ¢ 6ypoBa-
TBIMY, 9aCcTO HesscHbIMU otMerwHamu (8/268). Illos Mmexny
JI60M ¥ HATUYIHUKOM He 3a4epHeH (5/268) ........ A. grandis
KunxoBarue KpoiiseB YepHOE (XOTSA cama MeMOpaHa Kphlia
MO3KeT ObITH MHOTI[A STHTAaPHOTO MM OYpOro nBera ¥ KOC-
TaTbHAS JKYUIKA MHOTHA ObIBaeT jkelroBaTast). Tesno cBepxy
BCerzga C XOpOIUIO PasBUTHIM NECTPhIM pucyHxoMm (3/268).
JIo6 cBepxy Beerga ¢ 9€TKUM KOHTPACTHBIM YCPHBIM PUCYH-
KOM, gacTo umeromum T-o6pasnyio dopmy (6,7/268) ... .. 3
Cserible JOIUICYEBBIE TOJIOCH! BCEITa MMEIOTCS: CBETJIO-3€JIe-
Hble, TONHBIE M BeCbMa LIHPOKUE, IIHPE, 9eM TeMHEIE TI0IOCH
mexay Humu (1,2/269). Boka rpynu 3esneHble, ¢ y3KMMU WU
IIUPOKUME TEMHBIMH JTMHHUSIMM BJIOJIb IITBOB, IPUdeM depHas
TUIeYeBast JIMHUSA CONIPUKAcAeTcs ¢ 6ypoii 0611aCThIO epe, Hel,
x0Ts1 Ot B BepxHeri tpetu (12,13/269). JIo6 cBepxy (6,7/269)

37-41 mm long. Males: Anal triangle two-celled ..

................................... A. caerulea
Eyes touching along a longer line, at least twice as long
as occipital triangle (7,8/268). Sector IR; clearly bi-
furcated, with 3-4 cell rows between its branches
(11,12/268) <\ e 2
Wing venation brownish. Body in dorsal view largely
brown, self-coloured, but with four conspicuous blue
specks at wing bases (1/268). Thorax sides are brown
with two large yellow epimeral stripes (2/268); but
pale antehumeral stripes absent (1/268). Frons
dorsally with brownish, sometimes indistinct
markings (8/268). Seam between frons and clypeus
not marked with black (5/268) .......... A. grandis
Wing venation black (bul wing membrane is some-
times tinged with some amber, and costal vein in
come species may be yellowish). Abdomen in dorsal
view always with a well-developed spotty mosaic pat-
tern. Frons dorsally with sharp black markings
(6,7/268) oot et e 3
Pale antehumeral stripes always present, (light) green,
complete and very wide, wider than dark areas
between them (1,2/268). Thorax sides largely green
with wide or narrow dark sutural lines, the black
humeral line touching the brown area before it, at
least in upper one-third (12,13/268). T-mark on frons
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¢ yepHo#t T-06pasHOit (BUTYPOIL, OMHAKO ee IIPOIOTbHAS JIUHWIS
y3Kasi, 9acTO IIPepbIBUCTAS] WM JaKe MAIO3aMEeTHAS. . . . . . . . 4
CaeTiple fonedeBble HOXOChI OTCYTCTBYIOT, HEHOMHBIE UK
e y3Kue, SBHO YIKe, 4eM TeMHBIE ITOJI0ChI MEXK/TY HUMM, U He
3esieHble, a XenTele (3,4/269). Boxa rpyan mHO¥M OKpackw,
ecu ke 3enenble (Ae. affinis), To uepHas ruiedeBas JMHHUSI
HUTIE He CONpuKacaercs ¢ 6ypoit obmacreio mepey Heit. J106
CBepxy ¢ HonHOM 4epHoit T-o6pasuoit ¢urypoii, ee mpo-
HOJbHAS NUHUSA BCerja MupoKas u HenpepbisHas (5/269) .. 5
boka rpyau Ha IBaX C IIHWPOKMMMU HYEPHBIMH I110J0CAMH
(12/269). lloB mexuy 160M ¥ HATMYHUKOM uepHbIil (8/269).
[TrepocTrrma yepHas, okojo 3 mm umnsoi (10/269). Bocemoir
1 9-#1 Tepruthl OPIOIIKA CBEPXY C HEIIPEPBIBHON rosryOoit Win
3eyleHOM  moIlepeyHoi momocott (1/269). Camyp: Bepxz