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Ce3onnas aunamuka Jjéra crpeko3 (Insecta, Odonata) Ha ceBepo-BocToke YKpaunbl. Xpokaio JI. A.,
[lemypak II. H. — Ha ocHoBe moJieBbIX HAOMIOAEHUI 1 00pabOTKM KOJJIEKIIMOHHOTO MaTepuaia 3a
1992—004 rr. mpuBeAeHbI AaHHBIE MO MEPUOIaM JIETA CTPEKO3 CEBEPO-BOCTOYHON 4acTU YKpauHbI
(Kuesckoii, Yepnuronckoii, Cymckoii, Yepkacckoii 1 XapbKOBCKOI o0iacTeii). YTOUYHEHBI JaHHbIE
CpoKOB Ji€Ta B npenaenax Ykpaunsl aisi Chalcolestes parvidens Artobolevsky, Coenagrion armatum Char-
pentier, Brachytron pratensis Mueller, Aeshna affinis van der Linden, Anax imperator Leach, Gomphus
vulgatissimus Linnaeus, Ophiogomphus cecilia Geoftroy, Cordulia aenea Linnaeus, Epitheca bimaculata
Charpentier, Sympetrum danae Sulzer, Leucorrhinia rubicunda Linnaeus, L. caudalis Charpentier. I1o-
CTpPOEHBI rpaMKU Ce30HHOUN AMHAMUKM J1€Ta st 13 BumoB. Bee 55 3apeructpupoBaHHBIX BUAOB CTPe-
KO3 pacrpeaeaeHbl Mexay 6 ce30HHbIMU rpynnamu. [IpoBeaeHO cpaBHEHUE OPUTHHATIBHBIX U JIUTEpa-
TYPHBIX JAHHBIX [0 KOJMWYECTBY BUIOB, HAXOASILMXCS B (ha3e MMaro rmo Ce3oHaM roja.

KnoueBsie cioBa: ctpeko3sl, Odonata, mepuobl J€Ta, CE30HHbBIC TPYIIITHL.

Flight Seasonality of Dragonflies (Insecta, Odonata) in Northeastern Ukraine. Khrokalo L. A.,
Sheshurak P. M. — Data on seasonal flight periods of Odonata in Northeastern Ukraine (Kyiv,
Chernigiv, Sumy, Chekasy and Kharkiv administrative regions) based on field observations and a review
of material collected during 1992—2004 are provided. It resulted in revised datasets on flight seaso-
nalities for Chalcolestes parvidens Artobolevsky, Coenagrion armatum Charpentier, Brachytron pratensis
Mueller, Aeshna affinis van der Linden, Anax imperator Leach, Gomphus vulgatissimus Linnaeus,
Ophiogomphus cecilia Geoftroy, Cordulia aenea Linnaeus, Epitheca bimaculata Charpentier, Sympetrum
danae Sulzer, Leucorrhinia rubicunda Linnaeus and L. caudalis Charpentier. The graphs of flight
seasonalities of 13 frequently occurred species are plotted. All 55 species recorded are distributed among
six seasonally defined groups. Own field data on the numbers of species occurring during seasons of
year as adults, and the data from the literature are compared.

Key words: dragonflies, Odonata, flight periods, seasonal groups.

Introduction

Flight period and adult numbers of different dragonfly species are determined for two general reasons,
duration and synchronism of adult emergence and period of adult life. Synchronism and period of emergence
are conditioned by peculiarities of life cycles. P. S. Corbet (1954) divided temporal Odonata into two ecolo-
gical types. The first type, “spring species” is characterized by a winter diapause in the penultimate or final
larval stage of all specimens of the population, which makes mass synchronous spring emergence possible. In
the second ecological type, “summer species” the diapause of most individuals does not occur in the final
larval stages. Instead, eggs, larvae of different stages or adults overwinter. The process of emergence of
“summer species” is asynchronous and prolonged over a lengthy period.

Duration of the adult stage is affected by species peculiarities, by the climate and weather (directly or
indirectly). For example, an indirect influence of the weather can be found in the quantity and availability
of food.

Phenologic data is usually obtained during faunistic and ecology investigations. Thus, general informa-
tion on the flight periods of dragonflies was contained in faunistic papers of different Ukrainian regions. Flight
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seasonality of Odonata was the theme of studies in central and western parts of Ukraine (ApTo6osieBckuit,
1927; Top6, IMaBmok, 1993; T'op6 u mp., 2000), in the Transcarpathian lowland of the Zakarpats’k region
(Ho6eit, bonmapuyk, 1998), in Donets’k region (Omurep, 1980) and in the South (Kherson government and
Crimea) (Bpaynep, 1902).

Material and methods

Adult dragonflies were caught by using an entomological net, 40 cm diameter with a collapsible stick
2,5 m long. Damselflies (Zygoptera) were collected by “mowing” the general coastal vegetation. Most Aniso-
ptera were caught by directed net sweeps, one at a time. Exuviae were gathered by hand on objects protruding
from water or from submerged and coastal vegetation.

Material was collected at 124 sites, situated within the Kyiv, Chernihiv, Sumy, Cherkasy and Kharkiv
administrative regions of Ukraine. 7795 imago and 246 exuvie were collected and identified. Of these, 1197
specimens were accepted from N. Matushkina collection, the remainder were collected by the authors during
1992—2004.

The relative quantity for each species was estimated by limited logarithmic scale (Pesenko, 1982).
Indices of relative quantity were established according to general numbers of collected specimens as follows:
1—6 specimens — very rare species; 7—40 — rare; 41-260 — common; 261—1600 — frequent; > 1600 —
abundant.

Graphs of the seasonal flight periods of Odonata were plotted for 13 frequent species by calculating the
proportion (%) of specimens caught each ten-day period with respect to the total number of specimens
caught during the whole flight period. Confidence intervals were determined by the angles 6 method, which
followed conversion of radians into percents. Such method gives more exact results for low deals (< 0,2)
(ITecenko, 1982; Inoxunckwuii, 1970).

Results and discussion

55 species of Odonata were recorded in the area of study. Data from the literature
on the flight periods of dragonflies in Ukraine were tabulated, together with original
data from our study of the relative quantity of species and their flight periods in
Northerneastern Ukraine (tabl. 1).

Thus, more detailed information was revealed on the flight periods in Ukraine of
12 Odonata species: Chalcolestes parvidens Artobolevsky, Coenagrion armatum Charpen-
tier, Brachytron pratensis Mueller, Aeshna affinis van der Linden, Anax imperator Leach,
Gomphus vulgatissimus Linnaeus, Ophiogomphus cecilia Geoffroy, Cordulia aenea Lin-
naeus, Epitheca bimaculata Charpentier, Sympetrum danae Sulzer, Leucorrhinia rubicun-
da Linnaeus and L. caudalis Charpentier.

In addition, one case of an overwintering Sympertum sanguinem adult was record-
ed, a threadbare mature male on 6.05.1997 in the environs of Yaduty village (Borzna
district, Chernigiv region).

In Northeastern Ukraine, 8 very rare species, 15 rare species, 19 common species
and 13 frequent species were collected. The large numbers of specimens of frequent
species collected enabled graphs of adult seasonality to be plotted (fig. 1—13).

Ukrainian dragonflies were divided into six seasonal groups according to their fly-
ing periods (I'op6 u gp., 2000). Species of Northeastern Ukraine were distributed
among these groups as follows.

1. Species which overwintered as adults (belonging to the “summer” ecological
type according to Corbet’s classification (Corbet, 1954). Overwintering adults began to
flying early spring on the first sunny days. Copulation and oviposition occurred in May.
Adults of this generation were active in flight until summer. Larvae developed during a
two-three month period. In general, asynchronous emergence started at the beginning
of August (although in some years this may be earlier). Adults of the summer genera-
tion flew until a stable frost established. Two species (Sympecma paedisca and S. fusca)
belonged to this seasonal group.

2. Spring species. Odonata species from this group were characterized by a mass
synchronous emergence from the end of April until the beginning of June (“spring
species” according to P. S. Corbet (1954). Copulation and oviposition usually took
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Table 1. Terms of adult flying and indices of relative quantity of Odonata species for Northeastern Ukraine

Tadoauna 1. Cpoku aéTa UMaro U NoKasaTejd OTHOCHTENbHOI YMCIEHHOCTH BHIOB CTPeKO3 JUIsi CeBepo-BOC-
TOYHO# YacTH YKpPauHbI

Sour- Months Indices
Family, species ces of of relative
data v \% VI VII VIII IX X XI quantity
Calopterygidae
Calopteryx virgo 1 ¥R Ooxkx o oxkx x %9 Common
(Linnaeus, 1758) 2 ® ok ok ok ok %ok k *
C. splendens 1 R Freguent
(Harris, 1782) 2 Kok ok Kok ok % kK ok K Kk *
Lestidae
Lestes dryas 1 AR E KGR R kX *oE Common
Kyrby, 1890 2 * %k * ok ok * ok ok
L. Sponsa 1 L * 3k %k * %k %k k %k %k * 3k %k k %k %k Freguent
(Hansemann, 1823) 2 ok ok ok x x k% * %
L. barbarus 1 AR kR Eokx o Rokx Common
(Fabricius, 1798) 2 EE Y ® %k % * ok sk * ok ok
L. virens (Charpentier, 1 ? RRELERE KR kR kxR Common
1825) 2 * * ok %k ok K K Kk
Chalcolestes parvidens 1 * ok Rare
(Artobolevsky, 1929) o) * T T
Sympecma fusca" 1 k sk ok k ok ok * k sk k k sk ok k ok ok Rare
(van der Linden, 1823) 2 * * * %
S.paedisca 1 L k ok ok k ok ok k ok ok k sk ok K ok ok K sk ok L Common
(Brauer, 1877) 2 ok Kk % E ok ok k ok % k%
Platycnemididae
Platycnemis pennipes 1 kAR x xR x o oxkx ¥ kX * Freguent
(Pallas, 1771) ® ok xRk ok %k E % k% *
Coenagrionidae
Coenagrion armatum 1 Ok Very rare
(Charpentier, 1840) 2 * * sk
C. hastulatum 1 * R Common
(Charpentier, 1825) 2 Kok ok K Kk
C. pulchellum 1 KRR kR Rk X xR * Freguent
(van der Linden, 1823) 2 WOk ok ok ok ok Kk ok * ok
C. puella (Linnaeus, 1 O * Freguent
1758) 2 ok ok Kk Rk k% ok ok *
C. lunulatum 1 AR H R Very rare
(Charpentier, 1840) 2 *
C. ornatum 1 * AR xR X * Very rare
(Selys, 1850) 2 *
Erythromma najas 1 * KRR Rk R x kX xRk * Freguent
(Hansemann, 1823) o) ok ok xRk kR kK K %
E. viridulum 1 29%  xEE oxEX Xk Common
Charpentier, 1840 2 * ok kK Kk K Kk
Ischnura pumilio 1 KRR xR x xRk x xRk X *x Rare
(Charpentier, 1825) 2 %% % % % % % % % % %
1. elegans 1 KRR Rk xRk Xk X * ¥ Freguent
(van der Linden, 1823) 2 R I T * %
Enallagma 1 k %k % ¥ %k ok * %k %k k %k % ¥ %k %k * Freguent
cyathigerum
2 k ok ok k ok ok L K 3k sk

(Charpentier, 1840)




148 L. A. Khrokalo, P. M. Sheshurak

Continue tabl. 1

Sour- Months Indices
Family, species ces of of relative
data v \% VI VII VIII IX X XI quantity
Aeshnidae
Brachytron pratensis 1 ¥oRER R x ok Rare
(Mueller, 1768) 2 * ® ok * % ok * ok ok
Aeshna mixta 1 KRR kxR kR R xRk X * K Common
(Latreille, 1805) 2 * % * % % P
van der Linden, 1823 2 ok ok ok ok %k ok ok * %
A. viridis 1 RERE R E K xR Rare
Eversmann, 1836 2 ok % ok ok
A. cyanea 1 ¥oRE R xR kxR ¥ kX Common
(Mueller, 1764) 2 * k% * k% * k%
A'grandis ] * ok k sk ok k ok ok k sk ok k ok ok Rare
(Linnaeus, 1758) 2 R T I
Anax imperator 1 * RoRR R R R kR R xR Common
Leach, 1815 2 * % ok ok ok ok Rk ok ok #*
Anax parthenope 1 * ok ok ok R E ok * Very rare
(Selys, 1839) 2 *
Anaciaeschna isosceles 1 AR K E kX *ox Common
(Mueller, 1767) 2 S EEES * %
Gomphidae
Stylurus flavipes 1 * ¥oRE R E K xRk X * Rare
(Charpentier, 1825) 2 ® ok sk * %
Gomphus vulgatisimus 1 R R x K * Common
(Linnaeus, 1758) 2 * %k ok ok ok k% * %
Ophiogomphus cecilia 1 RO RGR kK * Very rare
(Geoffroy, 1785) 2 * ok ok
Corduliidae
Cordulia aenea 1 * oK Rk * Freguent
(Linnaeus, 1758) 2 ok ok kK % K k% *
Somatochlora metallica 1 *x KAk kX Rare
S. flavomaculata 1 ok R KK * Ok Rare
(van der Linden, " . .
1825) 2
Epitheca bimaculata 1 R E R x K Common
(Charpentier, 1825) 2 I EE I EE *
Libellulidae
Orthetrum cancelltum 1 *ox KRR kxR xRk X Common
(Linnaeus, 1758) 2 * ok ok * ok ok *
O. albistylum 1 * R R E K * Ok Rare
(Selys, 1848) 2 * * ok % * %
Libellula depressa 1 KR Rk kR R E kR * K Common
Linnaeus, 1758 2 ' EE R * %
L. fulva 1 *x Kok Rk X *ox Rare
Mueller, 1764 2 * %k * ok k EES
L. quadrimaculata 1 * RREL R RGR kR xR Rk ?? Freguent
Linnaeus, 1758 2 ok ok Kk % * %
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Continue tabl. 1

Sour- Months Indices
Family, species ces of of relative

data v \% VI VII VIII X X XI quantity
Crocothemis erythraea 1 * ¥RE L FEER kXK KA X Very rare
(BI‘U.HC, 1832) 2 * % % EES
Sympetrum flaveolum 1 * RRE L OFEE K E K KA X Freguent
(Linnaeus, 1758) 2 %ok ok K ok kR k% * %
S. pedemontanum 1 R KGR R E Rk R ko Rare
(Allioni, 1766) 2 * % *
S. danae 1 KEooRk xR kx * Rare
(SUIZCI‘, 1776) 2 * Kk * Kk * % %
S' Vulgatum l k ok ok k 3k ok k 3k ok k 3k ok k 3k ok k ok ok Freguent
(Linnaeus, 1758) 2 %k ok ok ok K Kk K K % * %
S. striolatum 1 oROORGR R Rk xRk * K Very rare
(Muelller, 1764) 2 *
S. sanguineum 1 AR okGR kxR koE ok *x Freguent
(Mueler, 1764) 2 EE S * Kk * % % * % % *
S. meridionale 1 ROk kokk kR Common
(Selys, 1841) 2 %ok %k ok ok k k%
S. depressiusculum 1 R R GR R R R OR Rk * Rare
(Selys, 1841) 2 * *
Leucorrhinia dubia 1 *x *x ? Rare
(van der Linden, ) .
1825)
L. pectoralis 1 KRR kR R kR X Common
(Charpentier, 1825) 2 * ok ok ok ok k
L. rubicunda 1 AR xRk Common
(Linnaeus, 1758) 2 * ok ok
L. caudalis 1 *x *oE K * Rare
(Charpentier, 1840) 2 * ® % % * %

Notes. The star (*) means the 10-day period in which adults was found; ? — the literature data needs
confirmation; ° — flying of spring (overwintered) generation of Sympecma fusca was recorded from the end
of March (in Crimea — in the end of February) according to the literature data.

In column of sources of data: 1 — literature data for the whole territory of Ukraine, 2 — data from
original study for northeastern Ukraine.

place from the end of May until the middle of June. Some specimens flew in the mid-
dle of summer. Nine species Coenagrion armatum, Coenagrion hastulatum, Brachytron
pratense, Anaciaeschna isosceles, Epitheca bimaculata, Libellula quadrimaculata (fig. 10),
Leucorrhinia dubia, L. pectoralis Charp, L. rubicunda belonged to this seasonal group.

3. Spring-summer species. The flight period of the species of this seasonal group was
split between spring and summer. A mass synchronous emergence took place for some of
the species (“spring” ecological type by Corbet’s classification), but emergence of others
was asynchronous, prolonged from the beginning of spring until the middle of summer
(“summer” ecological type by Corbet’s classification). Thirteen species belonged to this
group: Calopteryx virgo, Coenagrion lunulatum, C. ornatum, C. puella (fig. 3), C. pulchel-
lum (fig. 4), Gomphus vulgatissimus, Slylurus flavipes, Cordulia aenea (fig. 9), Somatochlora
metallica, S. flavomaculata, Libellula depressa, L. fulva, Leucorrhinia caudalis.

4. Summer species (belong to the “summer” ecological type by Corbet’s classifica-
tion). Species of this group were characterized by an asynchronous emergence, which
took place from the beginning to the middle of summer. Adults usually flew until the end
of the summer, but some specimens flew in the beginning of the autumn. Eight species
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Fig. 1—4. Seasonal dynamics of flying: 1 — of Calopteryx splendens; 2 — of Lestes sponsa; 3 — of Coenagrion
puella; 4 — Coenagrion pulchellum.

Puc. 1—4. Ce3onnast nuHamuka i€ra: 1| — Calopteryx splendens; 2 — Lestes sponsa; 3 — Coenagrion puella;
4 — Coenagrion pulchellum.

identified in this group were: Lestes dryas, Erythromma viridulum, Aeshna grandis,
Ae. viridis, Anax parthenope, Ophiogomphus cecilia, Orthetrum albistylum, O. cancellatum.

5. Summer-autumn species (belong to the “summer” ecological type by Corbet’s

classification). Adult flew in the summer and autumn. Emergence of such species was
asynchronous; therefore there was no one distinct peak in the number of flying speci-
mens (fig. 2, 11, 12, 13). Durations of adult flight activity in the autumn depended on
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Fig. 5—8. Seasonal dynamics of flying: 5 — of Ischnura elegans; 6 — of Platycnemis pennipes; 7 — of
Erythromma najas; 8 — Enallagma cyathigerum.

Puc. 5—8. CezonHnast nuHamuka néra: 5 — Ischnura elegans; 6 — Platycnemis pennipes; 7 — Erythromma najas;
8 — Enallagma cyathigerum.

weather condition. Sixteen species belonged to this group: Lestes barbarus, L. sponsa
(fig. 2), L. virens, Chalcolestes parvidens, Aeshna mixta, Ae. affinis, Ae. cyanea,
Crocothemis erythraeae, Sympetrum flaveolum (fig. 11), S. pedemontanum, S. danae,
S. vulgatum (fig. 12), S. striolatum, S. sanguineum (fig. 13), S. meridionale, S. depressiu-
sculum.

6. Trans-seasonal species. Flying activity of species of this season group was
recorded from the beginning of spring until the middle of autumn. All such species
belong to the “summer” ecological type according to P. S. Corbet’s classification



152 L. A. Khrokalo, P. M. Sheshurak

w
(%]
|

Relative number, %

V'V V. VI VI VI VI VI VI VIIVIIVII IX IX IX
@M 2 G)d @26 mmEE6meE6ame o

10

Relative number, %

0 ‘ — — — —— — —
V V. V VI VI VI VII VII VII VIHVIIVIII IX IX IX
H Q@O OEMHE 60 E0 @ O3

11

Relative number, %

- —
V.V 'V VI VI VI VII VII VII VHHIVIIVII IX IX IX
M @) G @M 26 @M 26 @) 2 6 M) 2) Q)

12

Relative number, %

\ | A% | \Y% | VI‘ VI‘ Vl‘ Vll‘ VII‘ VII‘VIII‘VIII‘VIIi IX‘ IX‘ IX‘ X | X
OO On0O066 0O

Months (10-day periods)

Fig. 9—12. Seasonal dynamics of flying: 9 — of Cordulia aenea; 10 — of Libellula quadrimaculata; 11 — of
Sympetrum flaveolum; 12 — of Sympetrum vulgatum.

Puc. 9—12. Ce3onnas nuHamuka néra: 9 — Cordulia aenea; 10 — Libellula quadrimaculata; 11 — Sympetrum
flaveolum; 12 — Sympetrum vulgatum.

(1954). Most of these species had a single peak in the number of flying specimens, which
often occurred in the middle of summer (fig. 1, 6, 7, 8). However, sometimes, two peaks
values in the number of flying specimens were recorded (fig. 5). This may be explained
by the different influence of external factors, such as photoperiod and air temperature on
different age cohorts (Corbet, 1999). Seven species were found in this group: Calopteryx
splendens (fig. 1), Erythromma najas Hans. (fig. 7), Enallagma cyathigerum (fig. 8),
Ischnura pumilio, 1. elegans (fig. 5), Platycnemis pennipes (fig. 6), Anax imperator.
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Fig. 13. Seasonal dynamics of flying of Sympetrum sanguineum.
Puc. 13. Ce3oHHas nuHamuKa J€Ta Sympetrum sanguineum.

Fig. 14. Seasonal dynamics of the number of flying species (species in the adult): row 1 — original data from
observations in Northeastern Ukraine; row 2 — literature data (Gorb et al., 2000 ) of observations in Kyiv region.

Puc. 14. Ce3oHHast nuHaMKKa KOJWYECTBA JICTAIOIINX BUIOB (BUIOB B (pa3e mMaro ): psin 1 — opuruHajabHbIS
NaHHBIC MCCJIENOBAHUI CEeBEPO-BOCTOKA YKpawHbI; psin 2 — JauTepaTypHble naHHble ([opo m ap., 2000)
ucciegoBaHuilt B KueBckoit 00u1.

The numbers of species flying at the same time during all seasons differed between
the territories of Ukraine. Thus, in Southeast (Donets’k and Lugans’k regions) the
number of species gradually increased from the beginning of May until the second 10-
day period of June, then remained stable (about 30 species) up to the second 10-day
period of July. The maximum numbers of species flying (33 ones) was reported in the
first 10-day period of July. During August and September the number of species in
flight decreased more slowly then increased in the beginning of summer
(Onurep, 1980).

In western regions of Ukraine the maximum number of flying species (43) was
recorded in the middle of July; extent of increase of species number from the end of
April to middle of summer coincided with decrease that at beginning of November
(T'op6, IMaBatok, 1993; T'op6 u ap., 2000).

Our data for Northeastern Ukraine showed that the total number of species with
individuals in flight gradually increased from the middle of April (1 species) to the mid-
dle of June (40 species) and then remained stable for approximately thirty days. The
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number of species in adult peaked (42 species) in the middle of June and gradually
decreased during August and September. The latest flights of adults were recorded in
the second 10-day period of October (fig. 14).

Comparing our data with that recorded in the literature (I'op6, IlaBmiok, 1993;
T'op6 u np., 2000), obtained in 1990—2000 in Kyiv region revealed certain differences
(fig. 14). Thus, the maximum number of species in flight (26) was previously reported
to occur in the middle of June, about two 10-day periods earlier then our data indicat-
ed. In addition, the total number of species previously reported was less then ours.
These differences can be explained in relation to character, activity of observations and
sizes of the territories under investigations. In our study, Sympecma paedisca flew dur-
ing autumn until the end of the second 10-day period of October, but it flew until the
first days of November in the study by S. M. Gorb et al. (I'op6 u np., 2000). The exact
timing of the end of flying is affected by the beginning of winter diapause, which is set
by changeable weather conditions.

The authors are deeply grateful to Natalia Matushkina (Kyiv National Taras Shevchenko University,
Ukraine) for providing the materials from her own collection and the data from her field observations, to
Martin Hall and Steve Brooks (The Natural History Museum, London, U. K.) for their comments and
check-up English text of manuscript.
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