30. Juli 2012

Remarkable Odonata caught in ornithological traps
on the Courish Spit, Kaliningrad Oblast, Russia

Anatoly P. Shapoval® and Pawet Buczynski?

! Biological Station Rybachy, Russian Academy of Sciences, Zoological Institute,
St. Petersburg, 199034 Russia, <apshap@mail.ru>
2Maria Curie-Sktodowska University, Department of Zoology, Akademicka 19,
PL-20-033 Lublin, <pawbucz@gmail.com>

Abstract

With respect to the distribution of Odonata, the European part of Russia belongs to the
most poorly studied areas of Europe. Records of 12 dragonfly species at the northern limits
of their distribution are provided and discussed based on materials collected on the Cour-
ish Spit, Kaliningrad Oblast, western Russia, in ornithological “Rybachy” traps in the years
2007-2011. Six species were recorded for the first time in the Kaliningrad Oblast (Aeshna
affinis, Orthetrum albistylum, O. brunneum, O. coerulescens, Crocothemis erythraea, and
Sympetrum meridionale), and occurrence of two species was confirmed (Lestes viridis and
Sympetrum fonscolombii). The data suggests that the migration route of dragonflies runs
along the coast of the Baltic Sea.

Pesiome

dayHa cTpeKko3 EBponeickoit Yactn Pccum m3yyeHa KkpaliHe cnabo. Ha ocHoBaHMK ma-
Tepuana, cobpaHHoro B 2007-2011 rr Ha Kypuwckoi Koce (KanuHuHrpagckaa o6n)
60/bWMMM CTAaLMOHAPHBLIMW NOBYLIKAMKU AnA oTnoBa Ntuy, (,pblibaymHcKoro Tbina”),
npeAcTaB/ieHbl AaHHble O HaxodKax 12 BMAOB CTPEKO3 Ha CEBEPHOM rpaHuLe MX pac-
npocTpaHeHus. 6 BUA0B BblM OTMeYeHbl BNepsble AnA KaanHuHrpaackon obn (Aeshna
affinis, Orthetrum albistylum, O. brunneum, O. coerulescens, Crocothemis erythraea wn
Sympetrum meridionale). [OoCTOBepHO NOATBEPNKAEHO MPUCYTCTBUE ewe 2-X BUAO0B
(Lestes viridis n Sympetrum fonscolombii). NMpoaHanM3npoBaHHble AaHHble TOBOPAT O
CYL,EeCTBOBAHMM MUMPALMOHHOIO MyTU CTPEKO3 BAO/Ib BOCTOYHOIO nobepexbs bantumii-
CKOro mops.

Zusammenfassung

Bemerkenswerte Libellenfange aus Vogelreusen auf der Kurischen Nehrung, Oblast Kali-
ningrad, Russland — Der europaische Teil Russlands gehért zu den odonatologisch am we-
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nigsten erfassten Gebieten Europas. Die im Artikel prasentierten und analysierten Daten
basieren auf Libellen, die zwischen 2007 und 2011 in Vogelreusen vom ,Rybachy”-Typ
auf der Kurischen Nehrung (Oblast Kaliningrad, Westrussland) gefangen wurden. Sechs
Arten wurden zum ersten Mal im Oblast Kaliningrad festgestellt, ndmlich Aeshna affinis,
Orthetrum albistylum, O. brunneum, O. coerulescens, Crocothemis erythraea und Sym-
petrum meridionale. Das Vorkommen zweier weiterer aus faunistischer Sicht interessan-
ter Arten — Lestes viridis and Sympetrum fonscolombii — wurde bestatigt. Die Daten legen
nahe, dass die Wanderrouten der beobachteten Arten an der Ostseekiiste entlang ver-
laufen.

Introduction

Drastic changes in distribution of dragonflies related to climate changes are ob-
served in Europe on a local and continental scale. Therefore the analysis of expan-
sion of Mediterranean species is of high cognitive significance. Dragonflies are
among the most important climate warming indicators. Simultaneously, the effect
of such changes on local faunas is observed, including regression of species pre-
ferring low temperatures (OTT 2001, 2010; HASSALL et al. 2007; FLENNER & SAH-
LEN 2008; BERNARD et al. 2009; DE KNIJF et al. 2011). The changes of climate are
overlapped by the results of anthropogenic transformations of the environment
(BONSEL 2001; BuczyNsKI et al. 2002; CLAUSNITZER 2003; BERNARD & WILDER-
MUTH 2005).

The front of a northward expansion of dragonflies in central and eastern Eu-
rope in the last years reached northern Poland, Belarus, Lithuania, Latvia, and the
Kaliningrad Oblast (BERNARD 2005; BuczyNski 2007; BuczyNsKi & Moroz 2008;
BERNARD et al. 2009; GLIWA & STUKONIS 2011; KALNINS 2011). The completeness
of data from this area, however, is highly unsatisfactory. Data from the Kalinin-
grad Oblast is the least complete (TumIiLovICH 2009b). Our purpose is to analyse
new data from this area; APS has conducted long-term studies on bird migrations
there, and the side-effect is the collection of dragonfly imagines. Detailed analysis
of the material will be a subject of a separate publication. This paper focuses on
a selected zoogeographical aspect, namely expansion of dragonflies in the direc-
tion from south to north. It discusses species for which the Kaliningrad Oblast is
located near the boundary of distribution or outside the known range of occur-
rence. Such data is useful for knowledge on distribution of individual species and
the course of their expansion.

Methods and material
The material was collected on the Courish Spit, at the Biological Station Fringilla

(55°05°’N, 20°44’E), a field station of the Zoological Institute of the Russian Acad-
emy of Sciences, located 12 km south of the village of Rybachy (Fig. 1).
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The Courish Spit, separating the Baltic Sea from the Courish Bay, is located in the
north-western part of the Kaliningrad Oblast and in the south-western part of
Lithuania. Its length amounts to 98 km, and its width to 0.4-4.0 km. It is covered
with forests, mainly 70 % planted pine woodland. Stretching along the coast there
is a belt of dunes with a mean height of 20-40 m, and maximum height of 67.2 m.
Surface waters are scarce, particularly in the vicinity of the Fringilla station,
where currently few small water bodies exist; these are often strongly periodical.
Approximately 10 km to the north, in the vicinity of the village of Rybachy, several
small lakes are located. To the south of the village, several systems of drainage ca-
nals exist. The climate of the Courish Spit is relatively mild due to the influence of
the Baltic Sea. Mean air temperature in July is 17°C, and in January: -3°C. Annual
precipitation is 643 mm (DOLNIK & NAPREENKO 2007; ALBRECHT 2008).

The study was carried out in the years 2007-2011. Two ‘Rybachy’ type ornitho-
logical traps were used. Each trap consisted of a net cone about 45 m long, with
an entrance gate measuring 12x36 m. The cone ends with a netted box serving as
a receiving chamber (Fig. 2). Dragonflies were collected every day from 01-iv to
31-x. Maximum air temperature was measured every day as well. The traps were

pKlaipéida
Baltic Sea

Lithuania

o KaunasHl
P
g
.‘j
_\!‘..’.
(o
Y, W
\,
aElblag Poland t
0 20 40 60 80 100km :TBZ;I

Figure 1: Map of the Kaliningrad Oblast, Russia, with location of the study site on the
Courish Spit. — Abbildung 1: Karte des Oblast Kaliningrad, Russland, mit Lage des Untersu-
chungsgebietes auf der Kurischen Nehrung. BLY Belarus, Weilrussland.
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located at the boundary between pine forest and the dune belt, 0.4 km from the
seashore. They were oriented in the north-eastern and south-eastern directions.

Values of the Pearson’s correlation coefficient were calculated in the Statistica
10.0 programme.

Results

Altogether 97 individuals of 12 species of Odonata were recorded between 01-iv-
-2007 and 31-x-2011. In detail the following species were caught:

e Sympecma fusca (Vander Linden, 1820): 24-viii-2011, 19.

® Lestes barbarus (Fabricius, 1798): 17-vii-2010, 1J; 23-vii-2010, 1J; 31-vii-
-2010,3383 299; 16-viii-2010, 13 39 Q; 17-viii-2010, 13.

e Lestes viridis (Vander Linden, 1825): 09-ix-2009, 1.

® Aeshna affinis Vander Linden, 1820: 09-viii-2007, 13; 10-vii-2010, 19; 12-vii-
-2010, 134 19; 13-vii-2010, 1Q; 22-vii-2010, 243 299; 01-viii-2010, 1Q; 19-
-vii-2011, 14; 30-vii-2011, 1 9.

Figure 2: Ornithological ‘Rybachy’ traps on the Courish Spit. Biological Station Fringilla
near Rybachy, Kaliningrad Oblast, Russia (08-vi-2006). — Abbildung 2: Vogelreusen vom
,Rybachy’-Typ auf der Kurischen Nehrung. Biologische Station Fringilla bei Rybachy, Oblast
Kaliningrad, Russland (08.06.2006). Photo: APS
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e Anax parthenope (Selys, 1839): 05-viii-2007, 1J; 06-viii-2007, 13 19; 12-viii-
-2007, 19; 30-vi-2009, 1J; 11-vii-2010, 19; 17-vii-2010, 19; 18-vii-2010, 17;
22-vii-2010,299; 16-viii-2010,19; 11-ix-2010, 13; 31-v-2011,19; 05-vi-2011,
14; 05-vii-2011, 1J; 06-vi-2011, 243 19; 07-vi-2011, 19; 17-vii-2011, 13 19;
19-vii-2011, 1J; 22-vii-2011, 13 19; 24-vii-2011, 283 299; 29-vii-2011, 13;
04-viii-2011, 22 9; 08-viii-2011, 19; 25-viii-2011, 1%.

e Orthetrum albistylum (Selys, 1848): 05-viii-2011, 19.

e Orthetrum brunneum (Fonscolombe, 1837): 11-viii-2007, 19; 16-viii-2007,
19; 26-vii-2008, 13; 30-vi-2011, 1J3; 24-vii-2011, 19; 26-vii-2011, 1J; 01-viii-
-2011, 19; 02-viii-2011, 19; 03-viii-2011, 19; 07-viii-2011, 19; 08-viii-2011,
19; 09-viii-2011, 19.

e Orthetrum coerulescens (Fabricius, 1798): 18-vii-2011, 1%.

e Crocothemis erythraea (Brullé, 1832): 05-vii-2008, 13; 12-vii-2008, 1.

e Sympetrum fonscolombii (Selys, 1840): 20-viii-2007, 19; 30-ix-2007, 1J; 24-vii-
-2010, 14.

e Sympetrum meridionale (Selys, 1841): 22-vii-2010, 19; 08-viii-2010, 1.

e Sympetrum pedemontanum (Allioni, 1766): 12-viii-2007, 1J; 22-vii-2010, 28
299; 04-viii-2010, 13; 13-viii-2010, 19; 24-ix-2010, 1J; 25-ix-2010, 1J3; 05-
-viii-2011, 19; 06-viii-2011, 13; 07-viii-2011, 13 19; 08-viii-2011, 34J; 27-
-viii-2011, 19.

The species collected most frequently and in the highest numbers was Anax par-
thenope (34.0 % of individuals, 32.9 % of records). Moderately frequent and nu-
merous were Lestes barbarus, Aeshna affinis, Orthetrum brunneum and Sympetrum
pedemontanum. Other species were collected sporadically and in low numbers of
individuals. The Aeshnidae and Libellulidae were dominant in quantitative terms
(46.4 % and 39.2 % of individuals, respectively), and the Libellulidae were domi-
nant in qualitative terms (58.3 % of species).

The largest amounts of material were collected in the years 2011 (43.3 % of in-
dividuals) and 2010 (40.2 %). In 2007, 10.3 % of individuals were caught, and in
the years 2008 and 2009 only 3.1 and 2.1 %. This does not correlate with air tem-
peratures at the Fringilla station. 2008 and 2009 were the warmest with mean
maximum daily temperature during the study of 16.3°C and 16.8°C, respectively,
followed by 2007 with 16.0°C, 2011 with 15.8°C, and 2010 with 15.1°C. The cor-
relation between mean annual air temperatures and the number of caught indi-
viduals, although statistically insignificant (p > 0.05), was strongly negative with
r =-0.844.

The species analysed were recorded from the third decade of May to the third
decade of September. The period of the strongest migration activity lasted for ap-
proximately one and a half months, from the second decade of July to the second
decade of August. In this period, 74.2 % of the entire material was collected, and
the highest number of species was recorded with five to six per decade (Fig. 3).
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Figure 3: Phenology of species recorded between 2007 and 2011 in ornithological traps
on the Courish Spit. Vertical axis: number of individuals, horizontal axis: months and dec-
ades. — Abbildung 3: Phanologie der Arten, die in den Jahren 2007-2011 in Vogelreusen auf
der Kurischen Nehrung gefangen wurden. Vertikale Achse: Artenzahl, horizontale Achse:
Monate und Dekaden.
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Maximum air temperatures recorded in the study period ranged from 2 to 31°C.
The dragonfly species studied were caught between 17 and 31°C. The number
of individuals increased along with an increase in temperature. At temperatures
between 17 and 20°C, it averaged 0.06 individuals per day, with 0.23 individuals
at 21-25°C, 0.56 individuals at 26-30°C, and as many as 3.25 individuals at > 30°C.

The value of the coefficient of correlation between air temperature and number
of dragonflies collected, calculated for the entire material and study period, was
very low: r = 0.26 (p < 0.05). In the scope of temperatures favouring migrations
(17-31°C), the correlation was moderately strong (r = 0.68, p < 0.05). No statis-
tically significant correlation between air temperature and number of collected
individuals of specific species was observed.

Discussion

Our data constitutes a substantial supplement to knowledge regarding the drag-
onflies of the Kaliningrad Oblast, an area very neglected in terms of studies of this
group of insects. Until recently, the main sources for data on dragonflies were still
the papers by LA BAUME (1908), and, most importantly, by LE Ro1 (1911). They
were not always analysed in detail. Although they concern an area stretching from
contemporary northern Poland to the Baltic countries, the number of 53 species
mentioned by LE Ro1 (1911) was sometimes attributed to the Kaliningrad Oblast
itself. The older period of the studies was critically summarised by vAN ToL et al.
(2004), who list 50 species for the region.

The record of an individual of Coenagrion armatum, collected in Kaliningrad
(Konigsberg) by A. Gundlach in the first decade of the 20™ century, is also of his-
torical significance (BONSEL & KUHNER 2000).

The history of contemporary studies was initiated by papers regarding the peat
bog of Zehlau near Pravdinsk (LEWANDOWSKI 1996) and dragonflies collected in
ornithological nets on the Courish Spit, with Sympecma fusca and Anax parthe-
nope new for the Oblast (BERTRAM & HAACKS 1999). Extensive data is only pro-
vided in publications by TuMiLovicH (2007, 2008, 2009a, 2009b, 2010). These
are the first systematic studies, conducted during several years, for more than a
century (TuMiLovicH 2009b), and include the first records of four species in the
Kaliningrad Oblast, viz Lestes viridis, Ceriagrion tenellum, Sympetrum depressius-
culum and S. fonscolombii (TuMILOVICH 200943, b). The record of the western Euro-
pean C. tenellum, however, is probably a mistake. [ts occurrence in the Kaliningrad
Oblast is very unlikely. Its expansion has been observed lately, but hitherto the
nearest site of collection of a single individual was Brandenburg in north-eastern
Germany, approximately 350 km to the west from the Kaliningrad Oblast. Auto-
chthonous populations of the species are located even further to the west, by 50-
85 km (BRAUNER 2009). Moreover, if there was an expansion towards the east,
C. tenellum would have been recorded earlier in Poland, which was simultaneous-
ly intensively researched during the work on “A distribution atlas of dragonflies
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(Odonata) in Poland” (BERNARD et al. 2009). This did not happen. Finally, after
publication of the paper by TuMiLovicH (2009b), PB together with Rafat Bernard
asked the author to provide documentary proof of the record. To date they have
not received this, except for a photograph of an imago from a British website.
Doubts are also cast by other elements of the paper by TumiLovicH (2009b), e.g.,
for modern standards of faunistic studies, the extremely low number of species
recorded during four years (31), or lack of record of Coenagrion puella, which is
common in all neighbouring countries. Due to this, the records of L. viridis, S. de-
pressiusculum, and S. fonscolombii by TuMILOVICH (2009b) should also be treated
as probable, but requiring confirmation. Accordingly, confirmation is provided
herewith for the records of L. viridis and S. fonscolombii.

The dragonflies of the Kaliningrad Oblast are also treated in the monograph by
SKVORTSOV (2010). This data is not easy to analyse. Some of the markings on the
maps are equivocal, and it is not always certain what was recorded in the area, and
what was not recorded, but should occur according to the author. Sympecma pae-
disca and Sympetrum striolatum were recorded for the first time. Lestes parvidens,
marked as an uncertain species, arouses doubts. It is a southeastern European
damselfly, known from southern Slovakia as the closest site (OLiAS 2005), while
L. viridis was omitted. However, it is a species reported by TumiLovicH (2009a,
2009b), and recorded regularly in neighbouring regions of Poland (BERNARD et
al. 2009). The second doubtful species is Cordulegaster bidentata - a dragonfly
typical of mountains and foothills, which finds no convenient habitats in the low-
land landscape of the Old-Prussian Plain. Its closest occurrence is recorded in the
Swietokrzyskie Mountains in central Poland, almost 400 km to the south from the
borders of the Kaliningrad Oblast. This follows information from SpURIs (1964),
who probably cited the data after LE Ro1 (1911). However, LE Ro1 (1911) reported
Cordulegaster boltonii from Krasnolesye (Rominten) in the Romnicka Forest, and
SPURIS (1964) probably made a mistake in citation. Cordulegaster boltonii was
also lately recorded in the Polish part of the Romnicka Forest (BERNARD et al.
2009).

Data on the dragonflies of the Kaliningrad Oblast also has been published in
hydrobiological papers, but the larval identifications these records are based
upon are often very doubtful. For example, SHIBAEVA et al. (2011) reported lar-
vae of Ischnura pumilio and Libellula depressa from the littoral of lakes. Those
are pioneer species, typical of anthropogenic water bodies, e.g. sand pits and clay
pits, and in the case of L. depressa, also ecologically strongly disturbed fish ponds.
However, SHIBAEVA et al. (2011) do not list two common species occurring nu-
merously in lakes, viz Ischnura elegans and Libellula quadrimaculata. In our opin-
ion, this suggests identification mistakes.

Therefore, the number of certain or probable dragonfly species reported from
the Kaliningrad Oblast so far amounts to 57. Our data extend it to 63, by six spe-
cies, namely Aeshna affinis, Orthetrum albistylum, O. brunneum, O. coerulescens,
Crocothemis erythraea, and Sympetrum meridionale. Other species recorded by
us were so far known only from single, or at most several sites (LA BAUME 1908;
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LE Ro1 1911; LEWANDOWSKI 1996; BERTRAM & HAACKS 1999; TuMILovICH 20093,
2009Db).

The dragonfly species caught by us mainly belong to the Mediterranean (re-
fugial) element of the European fauna sensu ST. QUENTIN (1960). In detailed di-
vision, they represent the following elements: common Mediterranean, Atlantic-
Mediterranean, Pontian-Mediterranean, and Pontian-Caspian. Only Sympetrum
pedemontanum is a Siberian dragonfly (BERNARD et al. 2009). The Kaliningrad
Oblast is also located at the boundaries of distribution of all of them, although
the significance of their records at the Fringilla station for knowledge concerning
them is of varied importance.

Records of L. viridis, C. erythraea, O. albistylum and S. meridionale determine
their new boundary of distribution, or at least migration in Central Europe. Un-
til now, they have been reported from northern Poland as their furthest north
(BERNARD et al. 2009). For L. viridis, O. albistylum and S. meridionale, the Fringilla
station is currently the northernmost European site, and for C. erythraea the sec-
ond northernmost after the isolated record in the Yaroslavl Province in Russia
(SkvorTsov 2010). For Sympecma fusca, the Fringilla station is the northernmost
site in the eastern part of the Baltic coast, along with two sites in Lithuania (GLIwWA
& STUKONIS 2011). Further north, it has only been recorded in southern Sweden
(JODICKE 2006).

For A. affinis, O. brunneum and O. coerulescens the Kaliningrad Oblast is located
within a forecasted or already confirmed migration range. Anax parthenope, in
turn, develops in lakes of southern Lithuania, and in 2008 its development was
observed in the south of Latvia (KALNINS 2008, 2011; TumiLovicH 2009a, 2009b;
SKVORTSOV 2010). It was also found in Sweden (SCHROTER & KARJALAINEN 2009).
For other species only single or few sites from Scandinavia are known further to
the north: for S. fonscolombii from southern Finland (SUDENKORENTO.FI 2011),
for A. affinis and S. pedemontanum from Finland and Sweden (SCHROTER & KAR-
JALAINEN 2009; BILLQVIST & HEITZENBERG 2010; LEJFELT-SAHLEN 2011; SUDENKO-
RENTO.FI 2011).

The case of Lestes barbarus is interesting. The species has been known from
the Kaliningrad Oblast since as early as the first half of the 19* century (HAGEN
1846). Rapid expansion of the dragonfly’s range is not observed, but frequency of
its occurrence in the northern part of the area increases (BERNARD et al. 2009).

One question that arises is where dragonflies collected at the Fringilla station
do come from. The location of the station at the Baltic coast, its location in relation
to the areas of occurrence of the species, and scarcity of surface waters in its vi-
cinity exclude the indigenous character of the species analysed, and suggest their
medium- and long-distance migration from a southerly direction. Migration from
outside the Kaliningrad Oblast is also indicated by lack of correlation between
general temperature conditions at the Fringilla station in a given study period and
number of individuals collected. The observed correlation with daily temperature
mainly results from an increase in activity of dragonflies at a given moment along
with an increase in temperature. The most probable source of migration is Poland.
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In the nearby, northern part of the country A. parthenope is very numerous, and
indigenous populations of other species like L. barbarus, L. viridis, S. fusca, and
S. pedemontanum are regularly recorded. For the remaining species, the migra-
tion source would be central or southern Poland (BERNARD et al. 2009; BuczyNSsKI
et al. 2010; BuczyNski 2011). Migration from the Czech Republic and Slovakia,
located further to the south, is strongly limited by the barrier of the Carpathians.
Migration from Ukraine is possible, along the Bug and Narew River valleys.

[tis highly probable that the eastern coast of the Baltic Sea constitutes a perma-
nent route of dragonfly migrations. This is suggested not only by the high number
of migrating species collected by us, but also by earlier data from the Fringilla
station (BERTRAM & HAACKS 1999) and from the Pape station in south-western
Latvia (VON RINTELEN 1997). Considering the close vicinity of the Fringilla station
to the Latvian border, dragonfly researchers of the country should pay special
attention to the Baltic Sea coast, particularly in terms of appearance of species
analysed by us.

The species analysed in this paper were probably involved in individual migra-
tions related to dispersion. No mass migrations in the initial outbreak period were
observed, either related to overpopulation (CORBET 1999), or obligatory autumn
migration, described e.g. for A. parthenope and S. fonscolombii by Borisov (2010).

In view of the data presented in this paper and literature on the subject (BAc-
CETTI et al. 1990; vON RINTELEN 1997; BERTRAM & HAACKS 1999; Borisov 2009),
ornithological nets - particularly Rybachy type traps - are an effective tool of
studies on migration of Anisoptera. This suggests the need for systematic coop-
eration of odonatologists with ornithologists, which can result in valuable data
that is difficult to obtain in other ways.

Acknowledgements

The authors wish to thank Asmus Schroter, Matthias Lohr and Ole Miiller for valu-
able comments on a first version of this paper.

References

ALBRECHT M. (2008) Governance of the
National Parks on the Courish Spit: applied
management, conflicts and stakeholder co-
operation. University of Joensuu, Joensuu

BACCETTI N., E. PERROTTI & C. UTZERI (1990)
Dragonflies captured by ornithological
“mist nets” (Anisoptera). Notulae Odona-
tologicae 3: 65-68

Libellula 31 (1/2) 2012: 97-109

BERNARD R. (2005) First records of Aeshna
affinis Vander Linden, 1820 in Lithuania
(Anisoptera: Aeshnidae) and corrective
notes on the Lithuanian Odonata checklist.
Notulae Odonatologicae 6: 53-55

BERNARD R., P. BUCZYNSKI, G. TONCZYK & J.
WENDZONKA (2009) A distribution atlas of
dragonflies (Odonata) in Poland. Bogucki
Wydawnictwo Naukowe, Poznan




Odonata caught in ornithological traps in Russia

BERNARD R. & H. WILDERMUTH (2005) Ne-
halennia speciosa (Charpentier, 1840) in
Europe: a case of a vanishing relict (Zygo-
ptera: Coenagrionidae). Odonatologica 34:
335-378

BERTRAM G. & M. HAACKS (1999) Beob-
achtungen von windverdrifteten Libellen
auf der Kurischen Nehrung im September
1998. Libellula 18: 89-94

BiLLavisT M. & F. HEITZENBERG (2010) Tva
nya trollslandor i Sverige — Aeshna affinis
och Anax parthenope patraffade 2010.
Fauna & Flora 105: 20-23 [In Swedish]

BONSEL A. (2001) Zusammenhange zwi-
schen Gewassereutrophierung und der
Ausbreitung von Erythromma viridulum
(Charp. 1840) (Zygoptera: Coenagrioni-
dae), am Beispiel von Mecklenburg-Vor-
pommern. Zeitschrift fiir Okologie und Na-
turschutz 9: 211-217

BONSEL A. & A. KUHNER (2000) Libellen
(Odonata) aus der Sammlung des Zoolo-
gischen Instituts der Universitdat Rostock.
Libellula 19: 199-211

BoRrisov S.N. (2009) Study of dragonfly
(Odonata) migrations in the Western Tian
Shan Mountains using ornithological traps.
Entomological Review 89: 1025-1029

BoRisov S.N. (2010) Osobennosci osennych
migraciy strekoz (Odonata) na perevale
Chokpak w Zapadnom Tyan-Shane -
vimidye i realnye masshtaby pereletow.
Euroasian Entomological Journal 9: 7-12
[In Russian]

BRAUNER O. (2009) Erstnachweis von Ceri-
agrion tenellum in Brandenburg (Odonata:
Coenagrionidae). Libellula 28: 25-29

BuczyNskl P. (2007) Nowe stwierdzenia
Erythromma viridulum (Charpentier, 1840)
na skraju zasiegu w Polsce poétnocnej. Odo-
natrix 3: 15-18 [In Polish]

BuczyNskI P. (2011) Pierwsze stwierdzenia
Lestes barbarus (Fabricius, 1798) i Ery-
thromma viridulum (Charpentier, 1840)

107

(Odonata: Lestidae, Coenagrionidae) na
wyspach Wolin i Uznam. Odonatrix 7: 57-
58 [In Polish]

BuczyNskI P. & M. MoRoz (2008) Notes on
the occurrence of some Mediterranean
dragonflies (Odonata) in Belarus. Polish
Journal of Entomology 77: 67-74

BuczyNski P., A. ZAWAL & E. FiLIPIUK (2002)
Neue Nachweise von Orthetrum albistylum
(Sélys, 1848) in Nordpolen: Erweitert sich
sein Verbreitungsgebiet in Mitteleuropa?
(Odonata: Libellulidae). Libellula 21: 15-24

BUCzYNSKI P., P. ZURAWLEW & W. MICHAL-
Cczuk (2010) Nowe dane o wystepowaniu
Crocothemis erythraea (Brullé, 1832)
(Odonata: Libellulidae) w Polsce. Odonatrix
6: 50-60 [In Polish]

CLAUSNITZER H.-J. (2003) Ausbreitung von
Ceriagrion tenellum und Orthetrum coeru-
lescens in der Stidheide. Pedemontanum 4:
14-15

CORBET P.S. (1999) Dragonflies: Behaviour
and ecology of Odonata. Harley, Colchester

DE KNIJF G., U. FLENKER, C. VANAPPELGHEM,
C.0. MANCI, V. KALKMAN & H. DEMOLDER
(2011) The status of two boreo-alpine spe-
cies, Somatochlora alpestris and S. arctica,
in Romania and their vulnerability to the
impact of climate change (Odonata: Cor-
duliidae). International Journal of Odona-
tology 14: 111-126

DOLNIK C. & M.G. NAPREENKO (2007) The
bryophytes of the southern Courish Spit
(Baltic Sea Coast). Arctoa 16: 35-46

GLIWA B. & V. STUKONIS (2011) Erythromma
viridulum (Odonata: Coenagrionidae) — a
new species to Lithuania. New and Rare
for Lithuania Insect Species. Records and
Descriptions 23: 5-7

FLENNER |. & SAHLEN G. (2008) Dragonfly
community re-organisation in boreal forest
lakes: rapid species turnover driven by cli-
mate change? Insect Conservation and Di-
versity 1: 169-179

Libellula 31 (1/2) 2012: 97-109



108

HAGEN H.A. (1846) Die Netzfligler Preu-
Bens. Neue Preuflische Provinzial-Blétter
2:25-31

HASSALL C., D.J. THOMPSON, G.C. FRENCH &
I.F. HARVEY (2007) Historical changes in the
phenology of British Odonata are related
to climate. Global Change Biology 13: 933-
941

JODICKE R. (2006) Sympecma Burmeister,
1939 Winter Damsels. In: DIJKSTRA K.-D.B.
& R. LEWINGTON (eds) Field guide to the
dragonflies of Britain and Europe: 87-89.
British Wildlife Publishing, Gillingham

KALNINS M. (2008) Lesser Emperor Anax
parthenope (Selys, 1839) (Odonata:
Aeshnidae) — a new dragonfly species in
Latvia. Latvijas Entomologs 47: 16-20

KALNINS M. (2011) The distribution of
southern dragonfly (Odonata) species in
Latvia and adjacent territories. Environ-
mental and Experimental Biology 9: 43-52

LA BAUME W. (1908) Zur Kenntnis der Li-
bellenfauna Westpreussens. Schriften der
Naturforschenden Gesellschaft in Danzig
12:75-83

Le Rol O. (1911) Die Odonaten von Ost-
preuRen. Schriften der Physikalisch-Oko-
nomischen Gesellschaft zu Kénigsberg 25:
13-30

LEJFELT-SAHLEN A. (2011) Sympetrum pede-
montanum — ny trollslanda i Sverige. Fauna
& Flora 106: 40-41 [In Swedish]

LEWANDOWSKI K. (1996) A preliminary de-
scription of dragonflies (Odonata) of the
Zehlau peatbog. In: International Confer-
ence “Flora and Fauna of the Bog Zehlau”,
24-25 September 1996, Kaliningrad, Rus-
sia: 46-47

OLIAS M. (2005) Lestes parvidens am Stid-
ostrand Mitteleuropas: Erste Nachweise
aus Osterreich, der Slowakei, Ungarn und
Rumdnien (Odonata: Lestidae). Libellula
24:155-161

Libellula 31 (1/2) 2012: 97-109

Anatoly P. Shapoval & Pawet Buczynski

OTT J. (2001) Expansion of Mediterranean
Odonata in Germany and Europe conse-
quences of climatic changes. In: WALTER
G.-R., C.A. BURGA & P.J. EDWARDS (eds)
‘Fingerprints’ of climate change. Adapted
behaviour and shifting species ranges: 89-
111. Kluwer Academic/Plenum Publishers,
New York

OTT J. (2010) Dragonflies and climatic
change —recent trends in Germany and Eu-
rope. BioRisk 5: 253-286

SCHROTER A. & S. KARJALAINEN (2009) Hoh-
toukonkorento (Aeshna affinis) tavattiin
Suomessa ensi kerran. Crenata 2: 36-38 [In
Finnish]

SHIBAEWA M.N., E.P. MATWEEWA & E.A.
MASYUTKINA (2011) Vidovoe raznoobrazie
zoobentosa, bioindikaciya i ekologicheskoe
sostoyanye ozer Kaliningradskoy oblasti.
Vestnik Baltiyskogo Federalnogo Universi-
teta imeni I. Kanta 7: 91-96 [In Russian]

SkvORTSOV V.E. (2010) The dragonflies of
Eastern Europe and Caucasus: An illustrat-
ed guide. KMK Scientific Press Ltd., Moskva

SPURIS Z.D. (1964) Otryad Odonatoptera
(Odonata) — strekozy. In: BEY-BIENKO
GYA. (ed.) Opredelitel nasekomych
evropeskoy chasti SSSR v pyati tomach.
Tom I. Nizshie, drevnekrylyye, s nepolnym
prevrashchenyem: 1-29. Izdatelstvo
“Nauka”, Moskva, Leningrad [In Russian]

ST. QUENTIN D. (1960) Die Odonatenfauna
Europas, ihre Zusammenfassung und Her-
kunft. Zoologische Jahrbiicher, Abteilung
fiir Systematik, Okologie und Geographie
der Tiere 87: 301-316

SUDENKORENTO.FI (2011) [Check-list of Fin-
nishdragonflies]. Onlineontheinternet(11-
-v-2012), URL: http://www.sudenkorento.
fi/kwiki/Suomessa_esiintyv%C3%A4t_
sudenkorentolajit [In Finnish]

TumiLovicH O.A. (2007) Vidovoy sostav
strekoz (Insecta, Odonatoptera) iz ornito-
logicheskich setey Biologicheskoy stancii




Odonata caught in ornithological traps in Russia

ZIN RAN (2006). In: Problemy izucheniya i
ochrany prirodnogo i kulturnogo naledya
Nacyonalnogo parka “Kurshskaya Kosa”.
Sbornik nauchnych statey, Vypusk 5: 185-
192. Izdatelstvo Rossiyskogo gosudarstven-
nego universiteta imeni Immanuila Kanta,
Kaliningrad [In Russian]

TumiLovicH O.A. (2008) Dinamika vidovo-
go sostava strekoz ornitologicheskich se-
tey Biologiheskoy stancii ZIN RAN v 2006-
2007 godach. In: Problemy izucheniya i
ochrany prirodnogo i kulturnogo naledya
Nacyonalnogo parka “Kurshskaya Kosa”.
Sbornik nauchnych statey, Vypusk 6: 86-92.
Izdatelstvo Rossiyskogo gosudarstvennego
universiteta imeni Immanuila Kanta, Kali-
ningrad [In Russian]

TumiLovicH O.A. (2009a) New species of
Odonata of the Kaliningrad region. In: Pro-
ceedings of the international conference
‘Biodiversity, protection and prospects of
Baltic seashore habitats’, Klaipeda, 09-11
September 2009: 49-50. Vilnius

109

TumiLovicH O.A. (2009b) O faune strekoz
(Odonata) Kalinigradskoy oblasti. Ucheb-
nye Zapiski Kazanskogo Gosudarstwenne-
go Uniwersiteta (Estestwennye nauki) 151:
192-196 [In Russian]

TumiLovicH O.A. (2010) Dozorshchik-im-
perator, Anax imperator (Leach, 1815). In:
DEDKOV V.P. & G.V. GRISHANOV (eds) Krasna-
ya kniga Kalinigradskoy oblasti. Zhivotnye,
rasteniya, griby, ekosistemy: 95. lzdatelstvo
Rossiyskogo gosudarstvennego universite-
ta imeni Immauila Kanta, Kaliningrad [In
Russian]

VAN ToOL J., R. BERNARD, V.J. KALKMAN, L.
KHROKALO, M. MARINOV, G.J. VAN PELT & V.
SKVORTSOV (2004) Odonata. In: Fauna Eu-
ropaea version 1.0. Online on the internet
(21-vi-2012), URL: http://www.faunaeur.
org/

VON RINTELEN T. (1997) Eine Vogelreuse als
Libellenfalle: Beobachtungen in der Vogel-
warte Pape, Lettland. Libellula 16: 61-64

Manuskripteingang: 22. Januar 2012

Libellula 31 (1/2) 2012: 97-109



110

Libellula 31 (1/2) 2012: 110




