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The ECOO 2016 is organised by

Sponsors and organisers

• The Swedish Dragonfly Society (Trollsländeföreningen)
• The Swedish Society for Nature Conservation in Scania (Naturskyddsföreningen i Skåne)

The ECOO 2016 is supported by
• Entomologiska Föreningen i Östergötland
• Osmylus Scientific Publishers
• Region Skåne´s Environmental Fund
• Studiefrämjandet Skåne-Blekinge
• Swedish Environmental Protection Agency (Naturvårdsverket)

ECOO 2014

3rd European Congress
on Odonatology

7-10 JulyECOO
2014
2016: BOOK OF ABSTRACTS

3

Meals and drinks

The fee includes congress material, mid-congress field trip, coffee breaks, four
lunches, two congress dinners (Monday and Thursday), congress T-shirt and the
congress localities.
Drinks during dinner and lunches have to be paid for separately, at least if you
like to have something else than table water. Breakfast is only included if you have
made arrangements for that with the Kurhotell.

Miscellaneous information I

There are but a few restaurants or pubs in Tyringe. There are more in Hässleholm,
just a train stop away. Please inquire in the hotel reception for more information.
In Hässleholm you will also find Systembolaget.

Official Congress Photo
The traditional Congress Photo will be taken after lunch on Thursday.

Social media

Please use the hashtag #ecoo16 on Twitter and Instagram. During the congress
we have the ambition to publish photos on the website (ecoo2016.wordpress.com),
Instagram (www.instagram.com/ecoo16) and in the group on Facebook (www.
facebook.com/groups/675038469194310).

Bonus abstracts

We have two extra abstracts if someone gets ill or if we for some other reason
need to fill any gaps in the program: see page 61.

Awards
ECOO16 will present two awards. (1) The best oral presentation by a young presenter
(aged 30 or younger) and (2) for the best poster.
Are you 30 years or younger and give a presentation and want to be a nominee
for (1), please notify the congress office.
All participants will in the congress material receive a voice tag to vote for the
best poster. Submit your election to the congress office. All votes are anonymous.
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The ECOO Staff

Organising committee / volunteers
• Magnus Billqvist, Lund (general and overall organisation) +46 709 641 443
• Linda Birkedal, Höör (congress office)
• Ola Elleström, Malmö (mid congress field trip, post congress field trip, quiz)
• Jennette Fox-Jacobsson, Göteborg (program support, social media)
• Johan Grudemo, Göteborg (congress office, economy)
• Ingela Gustafsson, Grimslöv (congress office, post congress field trip)
• Tommy Karlsson, Linköping (post congress field trip)
• Helena Lager, Gårdby (congress office, post congress field trip)
• Annica Nettrup, Klågerup (congress office, mid congress field trip)
• Kristoffer Nilsson, Tjörn (congress office)
• Robin Pranter, Malmö (congress office)
• Sigvard Svensson, Lund (tech support)

Scientific committee
• Frank Johansson, Uppsala University
• Viktor Nilsson-Örtman, Lund University
• Göran Sahlén, Halmstad University
• Erik Svensson, Lund University
• Maren Wellenreuther, Lund University
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MONDAY 11th
08.30 The registration starts
09.30 Welcome and introduction
10.00 Presentation of all participants (name and country only)
10.15 OPENING SESSION

11.30 Coffee Break (“fika” in Swedish, a must know!)
12.00 SESSION 1A: FAUNISTIC AND BIODIVERSITY

13.00 Lunch
14.30 SESSION 1B: FAUNISTIC AND BIODIVERSITY

Program: overview

15.50 Coffee break
16.20 SESSION 2A: BEHAVIOUR, ECOLOGY AND LIFE HISTORY

17.30 Free time for reunions and discussions
19.00 Welcome party with dinner and icebreaker quiz

TUESDAY 12th
09.00 Latest news from the organisers
09.10 SESSION 2B: BEHAVIOUR, ECOLOGY AND LIFE HISTORY

10.10 Coffee break
11.20 SESSION 3: MISCELLANEOUS / OTHER

12.30 Lunch
13.40 SESSION 4A: GENETICS, PHYLOGENY, TAXONOMY AND PHYLOGEOGRAPHY

14.40 Coffee break
15.15 SESSION 4B: GENETICS, PHYLOGENY, TAXONOMY AND PHYLOGEOGRAPHY
17.00 SESSION 5: POSTER PRESENTATIONS

17.45 A guided tour of the poster exhibition with the submitters of the posters.
Free evening for reunions and discussions.
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WEDNESDAY 13th
05.00 Early birding with local guide (sign up at the congress office)
09.00 Mid Congress Field Trip (includes lunch)

19.00 Field Trip info meetings for those going on the post congress trips.
19.30 SESSION 6: EXOTIC ODONATES

THURSDAY 14th
09.00 Latest news from the organisers
09.10 SESSION 7A: CONSERVATION, MANAGEMENT AND MONITORING

10.30 Coffee break
11.00 SESSION 7B: CONSERVATION, MANAGEMENT AND MONITORING

13.15 Lunch. After lunch we will have the official congress photo taken.
14.30 SESSION 7C: CONSERVATION, MANAGEMENT AND MONITORING

15.30 Coffee break
16.50 Awards
17.00 Closing session and info on ECOO 2018
19.00 Congress dinner

FRIDAY 15th
The Post Congress Field Trips starts
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MONDAY 11th
08.30 The registration starts
09.30 Welcome and introduction
10.00 Presentation of all participants (name and country only)
OPENING SESSION

10.15 Chasing exuviae and larvae of dragonflies across Europe Christophe Brochard
11.30 Coffee Break (“fika” in Swedish, a must know!)
SESSION 1A: FAUNISTIC AND BIODIVERSITY

Program: Monday

Session Chair: Florian Weihrauch
12.00 The Odonata of Cyprus: observations on the checklist, flight seasons and the
discovery of Persian Bluetail Ischnura intermedia David J. & Rosalyn Sparrow p.14
12.20 The Spotted Darter Sympetrum depressiusculum in the Netherlands Nick van
Wouwen 								p.15
12.40 Faded Pincertail Onychogomphus costae, recording an overlooked species in
Andalusia Florent Prunier 						p.16

Female Faded Pincertail Onychogomphus
costae
ssergnoC
naeporuE dr3
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13.00 Lunch
SESSION 1B: FAUNISTIC AND BIODIVERSITY

Program: Monday-Tuesday

Session Chair: Philippe Lambret
14.30 Dragonflies in Heligoland traps at Ottenby, Sweden Richard Ottvall
p.17
14.50 Some notes and observations on the enigmatic Treeline Emerald Somatochlora
sahlbergi Magnus Billqvist & Ola Elleström 				
p.18
15.10 Urban landscapes – threat or benefit for dragonflies Diana Goertzen p.19
15.30 The Odonata fauna of Bosnia and Herzegovina – changes and novelties Dejan
Kulijer 									p.20
15.50 Coffee break
SESSION 2A: BEHAVIOUR, ECOLOGY AND LIFE HISTORY

Session Chair: David Outomuro
16.20 Evidence of senescence and differential survival in urban versus periurban
populations of damselflies Martin Jeanmougin 				p.21
16.40 Cues, prediction and modes of larval development in seasonal and latitudinal
adaptation in dragonflies Ulf Norling 					p.22
17.30 Free time for reunions and discussions
19.00 Welcome party with dinner and icebreaker quiz

TUESDAY 12th

09.00 Latest news from the organisers
SESSION 2B: BEHAVIOUR, ECOLOGY AND LIFE HISTORY

Session Chair: M. Olalla Lorenzo-Carballa
09.10 The ontogeny of intersexual communication in damselflies: combining
experimental and phylogenetic approaches Beatriz Willink 			
p.23
09.30 Polythoridae damselflies mimicking unpalatable glasswing butterflies? David
Outomuro 								p.24
09.50 Is there a relationship between species-specific egg sizes and ecological specialization in temporary waters? Franz-Josef Schiel 				p.25
3rd European Congress
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10.10 Coffee break
10.40 Asymmetric phenological response to warming along latitude and elevation
Rassim Khelifa 								p.26
11.00 Exposure to a heat wave under food limitation makes an agricultural insecticide
lethal Robby Stoks 							p.27
SESSION 3: MISCELLANEOUS / OTHER

Program: Tuesday

Session Chair: Ola Elleström
11.20 High-speed videos of dragonflies Erland R. Nielsen 			
p.28
12.00 Bringing the watercolour painting collection of Selys from the nineteenth
century to the present Karin Verspui 					p.28
12.30 Lunch
SESSION 4A: GENETICS, PHYLOGENY, TAXONOMY AND PHYLOGEOGRAPHY

Session Chair: Rosa Ana Sánchez-Guillén
13.40 Short and long-term evolutionary dynamics in Coenagrionid damselflies:
from individuals to population and species divergence Erik Svensson
p.29
14.00 The Treeline Emerald, Somatochlora sahlbergi, in focus: does geographic
distance always translate to genetic distance? Göran Sahlén 			
p.30
14.20 Body Size Evolution in Odonates John Waller 			
p.31
14.40 Coffee break
SESSION 4B: GENETICS, PHYLOGENY, TAXONOMY AND PHYLOGEOGRAPHY

Session Chair: Jennette Fox-Jacobsson
15.15 Macroevolution of the color polymorphism in Ischnuran damselflies Rosa
Ana Sánchez-Guillén 							p.32
15.35 Comparative transcriptomics of sexual and parthenogenetic Ischnura hastata
M. O. Lorenzo-Carballa 							p.33
15.55 Transcriptomics of mating harassment in a polymorphic damselfly Katie
Duryea 									p.34
16.15 Short breather

4102 OOCE

16.30 Final score Nuclear 3 – Mitochondrial 1: discrepancies in nuclear and mitochondrial
sseSónia
rgnoFerreira
C nae
poruE dr3
DNA in Coenagrion spp.
			
		
p.35
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Program: Tuesday-Wednesday

SESSION 5: POSTER PRESENTATIONS

Session Chair: Magnus Billqvist
Everyone who submits a poster makes a five minute presentation in the plenum.
17.00 Combined effects of anthropogenic stressors across life stages a comparison
along a latitudinal gradient. Szymon Sniegula 				p.36
17.05 Time constraint effects on life history synchrony in Lestes sponsa Szymon
Sniegula 								p.37
17.10 Voltinism and size stability of larval stages in a population of Calopteryx
splendens Marco Matteo Gallesi 						p.38
17.15 Diversity of dragonfly fauna in the city Ljubljana, Slovenia Damjan Vinko p. 39
17.20 A hotspot for threatened Mediterranean odonates in the Seybouse River,
Northeast Algeria Hayat Mahdjoub 					p.40
17.25 Sexual tonic immobility and habitat shift as female responses to avoid male
coercion in Aeshna juncea Rassim Khelifa 					p.41
17.30 The spread of the Dark Spreadwing: Does the population structure of endangered
Lestes macrostigma reflect the patchy habitat distribution of an exclusive brackish
ecosystem? Rebecca Herzog 						p.42
17.35 Dragonflies from Mauritania: past, present and future. Sónia Ferreira p.43
17.45 A guided tour of the poster exhibition with the submitters of the posters.
Free evening for reunions and discussions.

WEDNESDAY 13th

05.00 Early birding with local guide (sign up at the congress office)
09.00 Mid Congress Field Trip (includes lunch).

Info on the trip will be handed out during the congress. Make sure to get your copy
and your lunch package.							p.70
19.00 Field Trip info meetings for those going on the post congress trips.
SESSION 6: EXOTIC ODONATES

This is a free of fee session and available for everyone, even if you are not participating in the congress. Please
feel free to contribute.
3rd European
Congress
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19.30 Dragonflies of Madagascar Erland R. Nielsen 			
20.00 Dragonflies of Patagonia Erland R. Nielsen 				

p.44
p.44

THURSDAY 14th

09.00 Latest news from the organisers

Program: Wednesday-Thursday

SESSION 7A: CONSERVATION, MANAGEMENT AND MONITORING

Session Chair: Diana Goertzen
09.10 Distribution and preservation of dragonfly and damselfly habitats at Aviapolis
major region, Vantaa, Finland Miikka Friman 				p.45
09.30 The Danish dragonfly atlas project: background and results from two years
of citizen science Kent Olsen 						p.46
09.50 Dragonflies in Östergötland, Sweden Tommy Karlsson 		
p.47
10.10 The first regional survey of the dragonfly fauna in Skåne, Sweden: a citizen
science project Magnus Billqvist & Linda Birkedal 				
p.48
10.30 Coffee break
SESSION 7B: CONSERVATION, MANAGEMENT AND MONITORING

Session Chair: Geert de Knijf
11.00 Current situation of the dragonfly species of lotic habitats in NorthrhineWestfalia, Germany Klaus-Jürgen Conze 					p.49
11.20 Dragonfly monitoring in Europe – a progress report Tim Termaat
p.50
11.40 The importance of online reporting systems for increased knowledge of
Odonata – the Swedish experience Ulf Bjelke 				p.51
12.00 Short breather
12.15 Odonata of the European Habitats directive: some results of the two reporting
periods on the conservation status of dragonflies in Europe Geert de Knijf
p.52
12.35 Monitoring of dragonflies listed in the EU´s habitat directive in Sweden
Tommy Karlsson 							p.53
12.55 The start of a new management strategy for Water Soldier Stratiotes aloides
to protect the Green Hawker Aeshna viridis Saskia de Vries 			
p.54
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13.15 Lunch. After lunch we will have the official congress photo taken.
SESSION 7C: CONSERVATION, MANAGEMENT AND MONITORING

Program: Thursday-Friday

Session Chair: Steve Prentice
14.30 Conservation management of the threatened damselfly Lestes macrostigma:
ecology-informed habitat restoration Philippe Lambret 			
p.55
14.50 Long-term genetic monitoring of the dragonfly Orthetrum coerulescens: direct
anthropogenic impact versus climate change effects. Rebecca Herzog
p.56
15.10 The genetics behind the northward expansion of the Scarlet Darter Crocothemis
erythraea Wiebke Feindt 							p.57
15.30 Coffee break
16.00 Determinants of odonate communities’ spatial assemblages along a blueway
in Normandy, France Aurélie Husté 					p.58
16.20 Environmental DNA based monitoring of dragonflies: is it time to ditch the
dipnet? Lars Lønsmann Iversen 						
p.59
16.40 Influence of environmental factors on abundance and diversity of Odonata
in karst ponds in alpine region in Slovenia Ana Tratnik 			
p.60
16.50 Awards
17.00 Closing session and info on ECOO 2018
19.00 Congress dinner

FRIDAY 15th
The Post Congress Field Trips starts.

ECOO 2014

3rd European Congress
on Odonatology

7-10 JulyECOO
2014
2016: BOOK OF ABSTRACTS

13

The Odonata of Cyprus: observations on the checklist,
flight seasons and the discovery of Ischnura intermedia
David J. Sparrow1, Rosalyn Sparrow1 & Geert De Knijf2
1

P3A Dragonfly Study Group, PO Box 62624, 8066, Paphos, Cyprus
Research Institute for Nature and Forest, Kliniekstraat 25, 1070, Brussels, Belgium

Abstracts: faunistic & biodiversity

2

Although reports of several early studies on the dragonflies of Cyprus have been published
it was only in the early 1990s that a systematic survey was undertaken. Prior to this there
were just 180 primary records of dragonflies from Cyprus with a reported 28 species. Lopau
& Adena in 2002 compiled unpublished records by several foreign visitors from 1983 to
2001, added data on specimens in three museum collections and complemented these with
records from their 1994 field trip to the southern part of the island. Their data set consisted
of 933 previously unpublished records and increased the checklist to 33 species. Most of
these records, however, were from visitors, mainly covering the southern part of the island,
and mainly for the month of June. Records for other months were scant, and the northern
part of the island was particularly under-reported. Erythromma viridulum was discovered
on the island in 2004 and Brachythemis impartita and Trithemis arteriosa added in 2006
bringing the total to 36 species.
In 2012 a Cyprus Dragonfly Study Group was set up with the aim of monitoring dragonflies
monthly or twice-monthly at over 50 selected locations all over the island, and eventually
establishing a dragonfly recording scheme. Monitoring started at the beginning of 2013
and is ongoing. A database has been established, which in addition to the group’s records
includes all previously published records and unpublished records from Flint for the years
2003-2004 and Cottle for 2006-2009 plus those from several recent visitors. At the end
of 2015 the database contained 12,139 records. Since all the regular recorders are locally
resident, for the first time a year-round systematic study of the flight period of the dragonflies of Cyprus has been carried out. Published data on many southeastern Mediterranean
species from Turkey, Greece and Cyprus are based on records supplied largely by holiday
makers, and unsurprisingly the flight period of many species in Cyprus has been shown to
be significantly longer than previously reported e.g. for Chalcolestes parvidens, Orthetrum
chrysostigma, Sympetrum striolatum and Trithemis festiva.
In April 2013 Ischnura intermedia was unexpectedly discovered by the group in the Diarizos
Valley two km downstream from the village of Kidasi. This brings the checklist number
to 37. I. intermedia was previously only known from a limited number of sites in Turkey,
Syria, Iran, Iraq and Turkmenistan. In Cyprus. I. intermedia was subsequently discovered
at 12 other locations in four river valleys in the southwest of the island. We suppose that I.
intermedia has been present on Cyprus for a long time but remained undetected due to its
resemblance with the widespread and common I. elegans ebneri. Sites where I. intermedia
occur continue to be monitored twice monthly and the species has been shown to have a
flight period from the end of March to mid-November, with observations of freshly emerged
ssthe
ersummer,
gnoCsuggesting
naepoatruleast
E dar3
individuals over much of
bivoltine life-cycle.
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Sympetrum depressiusculum in the Netherlands
Nick van Wouwen and Dolf Ramaker
nickve@wxs.nl

Just a few years ago, Sympetrum depressiusculum was rarely found in the Netherlands,
and if any were found they were wanderers from a population in Belgium in the Kempen
area. In 2013 however a few were discovered in De Weerribben, and in the following
years the population grew and expanded.
The Weerribben/Wieden National Park contains many reed fields that are commercially
exploited under permit from the Park authorities, and it is most probably the water
control for the reed fields (for both government and commercial needs) that makes the
area so attractive to S. depressiusculum: wet in the summer, dry in the winter months.
Currently we are systematically monitoring the development of the population, to see
how far it will spread and if it is stable. We also hope at some future date to be able to
discover the origins of the population, since it is in an area that is fairly well monitored
and was not spotted before 2013 and therefore we presume it must derive from wanderers from another population, possibly in Germany.
S. depressiusculum is a species that is decreasing in many parts of Europe. This seems
to be due at least in part to the fact that much of its preferred habitat is man-made or
man-controlled and as such is vulnerable to changes in use and maintenance. Originally it is a species of flood areas that are now rarely permitted by man, and currently
it often depends on fish ponds, rice fields, reed fields and such, where water levels are
strongly controlled. In fact these could easily become ecological traps. How can we can
prevent that and where and how could Sympetrum depressiusculum find new habitats
such as the ones in the Dutch National Park where it is now settling and, as we hope,
have come to stay? What can we do to keep our populations?
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Onychogomphus costae, recording an overlooked
species in Andalusia
Florent Prunier

ROLA, C/ Maestro Priego López, 7, 2D – 14005 Córdoba

Onychogomphus costae is endemic to the Iberian Peninsula and the Maghreb. The species
is more widely distributed in northern Morocco and in Tunisia than in Algeria, but
flourishing populations are scarce in all three countries. The species is rare in Europe.
A number of recent records from Spain seems to indicate that in some regions the
species has been overlooked for a long time.
In Andalusia, Onychogomphus costae was recorded for the first time at the river Guadalquivir near Baeza (Jaén province) as early as 1923. Subsequently, the species was
localized in very few occasions in the 1990’s: only two adults near La Rinconada, in
the surroundings of the Guadalquivir river (Sevilla province); one larval record in the
river Guadalete (Cádiz province); and few adults collected in Arroyo Pedroches and by
the river Genil (Córdoba province). In recent years, this situation changed dramaticaly
and numerous studies have contributed to an increasing knowledge on the species’
distribution in Andalusia.
In this report, we revise the situation of the species based on the most recent literature
and new data gained from a specific survey, based on exuviae detection. The reasons
why the species seems so scarce are discussed, in particular their behaviour. A strong
dispersal of adults from their emergence site, as it happens in other gomphid species,
means that few individuals are actually present where the breeding occurs. Also, adults
are not easy to detect since the dragonflies fly most often in low densities at surrounding
dry grasslands where their coloration becomes remarkably cryptic. It is also acknowledged that the species seems to prefer large permanent rivers which often are difficult
to access, and otherwise support a not very attractive dragonfly community.
It is concluded that adults are easily overlooked and it is hardly possible to estimate a
population size from their records. In comparison, the survey of exuviae in man-made
structures like bridges is comparatively quick to carry out.
In addition, preliminary results of the study of the life cycle of one particular population are reported.
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Dragonflies in Heligoland traps at Ottenby, Sweden
1

Richard Ottvall1,2

Frostavallsv. 325, 243 93 Höör, Sweden

2

Ottenby Bird Observatory, Ottenby 401, 386 64 Degerhamn, Sweden

Ottenby Bird Observatory has been monitoring migrating bird populations at the
southern point of the Baltic island of Öland since 1946. By using designed mistnets
and two large Heligoland traps birds are trapped between March and November. Under certain conditions dragonflies are caught in the Heligoland traps, occasionally in
hundreds of individuals.
Since 1993 dragonflies have been identified and counted in connection with the bird
trapping activities. About 40 different dragonfly species have been registered, several
first observations for Sweden. Observations fit with the present changes in the dragonfly
fauna in northern Europe.
The potential for easy monitoring of dragonflies at bird observatories along the Baltic
Sea is discussed. Examples of how phenology and migration patterns among sexes can
be observed are illustrated.

ECOO 2014

One of the Heligoland traps at Ottenby.
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Some notes and observations on the enigmatic
Treeline Emerald Somatochlora sahlbergi
Magnus Billqvist & Ola Elleström

Swedish Dragonfly Society, c/o Billqvist, Sunnanväg 18 S, 222 26 Lund

Somatochlora sahlbergi have a circumpolar distribution mainly north of the Arctic
Circle but with large gaps in its known distribution. It is known from only 80 locations
worldwide, of which ca 30 are in Europe, the majority in Russia.
In Sweden S. sahlbergi is listed as Near Threatened (NT) due to few known sites and
a limited and fragmented distribution. At a global and European level the species is
listed as Data Deficient (DD).
S. sahlbergi is found mainly in areas at or just above the tree line. In Sweden it is presently
only known from three sites, with anecdotal evidence from some additional locations.
It is however likely to occur in several additional areas, but it is hitherto unknown how
widespread it is and how far south it occurs.
S. sahlbergi is a species with a near mythical status. Few have seen it, but many have
tried and failed. The difficulty to find it is linked to its occurrence in remote locations,
with unpredictable and unstable weather, and in distinguishing it from S. alpestris,
which is a more common and widespread species. All these factors make it extremely
difficult to locate S. sahlbergi.
Another important factor is the species’ short flight period and that the alleged period
is based upon very few actual observations. We have been visiting both previously
known sites and sites that concur with the species alleged preferred habitats in Sweden
(and Finland) for six consecutive summers. Our observations indicates that the species’
flight period at least in Sweden differs from previously published data.
One of the probable reasons for the skewed picture of the species’ flight period, is
connected to our observations that suggests large seasonal variations in the species’
emergence. Some years the species seems to be absent and in others abundant. Our
observations suggests that males are actively looking for females over large areas and
therefore only temporarily patrol a particular water. In years with few emerging imagos,
the species can therefore be even more difficult to locate.
In years with abundant emergence however, the species is easier to locate and more
individuals survive longer, which we think is a contributing factor to later observations
during its flight period. The majority of those looking for S. sahlbergi have done so at
this period, at the turn of the months July-August, when it was first observed in Sweden
in 1994 and when it previously was most observed in Finland. Our experience points
to that the flight period usually begins several weeks earlier, during a period from the
last week of June to the 1st-2nd weeks of July, and thatditr can end rapidly.
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Urban landscapes – threat or benefit for dragonflies?
Diana Goertzen & Frank Suhling
Institut für Geoökologie, Abt. Landschaftsökologie und Umweltsystemanalyse,
Langer Kamp 19c, D-38106 Braunschweig

Central European landscapes are mainly shaped by anthropogenic land-use consisting
of either urban, agricultural or forested land, while close-to-nature areas are scarce.
We were interested in how different kinds of land-use affect dragonfly diversity and
whether especially large-scale urbanisation constitutes a threat to dragonflies as it is
generally regarded to be one of the major threats for biodiversity.
In our study, we interrelated land-use and dragonfly occurrence data at the landscape-scale using 10 x 10 km2 grids all over Germany and Southern Sweden. We selected
grids, which were dominated by one kind of land-use and compared overall species
richness, assemblages and abundance of widespread species between the different
kinds of land-use.
First results indicate that there is no general threat by urban land-use on dragonfly
diversity: we found highest species richness in urban landscapes as well as no significant
decline in numbers of threatened species compared to agricultural or forestal land-use.
Most widespread dragonfly species showed no negative response to urban land-use,
about one third of them even had highest abundance in urban grids.
Only few widespread species had significantly lower abundances in urban landscapes,
which indicates a negative impact of urbanisation. Analyses for rare species have not
been conducted yet due to methodological restrictions, but may lead to contrasting
results.
Regarding the long history of urbanisation and land-use in Central Europe the results
are not surprising: along with climate, land-use, or resulting shape of landscapes, may
act as an important driver for distribution patterns of dragonflies leading to the promotion of some species (which have become widespread) and the displacement of others
(which have become rare). Thus, evaluating the effects of urbanisation on dragonflies
requires a nuanced view on the species level and analysing the traits of benefitting and
negatively affected species will help to understand how and why dragonfly species can
cope with urbanisation, or not.
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The Odonata fauna of Bosnia and Herzegovina:
changes and novelties
Dejan Kulijer1 & Iva Miljević2
1

National Museum of Bosnia and Herzegovina, Zmaja od Bosne 3, 71000 Sarajevo,
Bosnia and Herzegovina; dejan.kulijer@gmail.com
2
Center for Environment, Cara Lazara 24, 78 000 Banja Luka,
Bosnia and Herzegovina; ms.iva.miljevic@gmail.com

Although first significant dragonfly data were collected in the 19th and the beginning
of the 20th century, poor research efforts in later years and the severe war in 1990's
resulted in Bosnia and Herzegovina remaining one of the countries with least explored
dragonfly fauna in Europe. In recent years systematic investigations lead to a significant
increase of knowledge of the dragonfly for the country.
This presentation gives results of the recent surveys of the dragonfly fauna and its
distribution in Bosnia and Herzegovina, covering the period from 2009 to 2015. So far,
64 species of Odonata are known for Bosnia and Herzegovina. All but one historically
recorded species were confirmed by recent investigations, while several were recorded
for the first time. The established national dragonfly database holds all available data,
including records from the collections, published in literature, as well as new field
records. The database includes app. 7.000 records, of which app. 85% were collected
from 2009 onwards.
We will also present results of field surveys and give an overview on the distribution,
habitats and status of the rare and threatened species and those of European conservation concern in Bosnia and Herzegovina. Particularly data on rare or uncommon
species with sporadic finds in the country and species rediscovered or discovered for
the first time in Bosnia and Herzegovina, e.g. Coenagrion ornatum, Coenagrion hastulatum, Ceriagrion tenellum, Caliaeschna microstigma, Gomphus flavipes, Lindenia
tetraphylla, Somatochlora metallica, Epitheca bimaculata, Cordulegaster heros and
Leucorrhinia caudalis.
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Evidence of senescence and differential survival in
urban versus periurban populations of damselflies

Abstracts: Behaviour, ecology and life history

1

Martin Jeanmougin1, Alexandre Robert1
Centre d’Ecologie et des Sciences de la Conservation (CESCO, UMR 7204, MNHN-CNRS-UPMC-Sorbonne Universités), Muséum National d’Histoire Naturelle, CP 135, 43 rue Buffon, 75005 Paris, France

The rates and patterns of mortality in the wild are unknown for most insects. The large
bodysize of Odonata allows ecologists to conduct capture-mark-recapture (CMR) studies easily in wild populations, making them an excellent model species for investigating
patterns of insect demography in the wild. Although recent empirical studies indicated
that damselflies exhibit an age-dependent survival, no study has so far investigated the
effect of the landscape context on survival. The aim of this work is to assess differences in
age-dependent mortality between two populations of the damselfly species Coenagrion
puella in urban versus periurban landscape contexts.
From mid-June to mid-August 2011, an extensive 38-day CMR monitoring was conducted in two different networks of four ponds each, in the area around Paris, France.
One network was located near the center of Paris and the other in an agricultural area.
Using the Mark software, different age-dependent survival models (assuming linear,
quadratic, Gompertz or Weibull relationships) were fitted for each population of the
two landscape contexts, accounting or not for differences among sexes. Among the
2223 individuals captured and marked, 30% were marked in the urban ponds network
and 70% in the periurban context.
Model selection based on AIC revealed (a) a quadratic pattern of mortality increase
with age in all populations, for both sexes; (b) higher survival in urban than periurban
populations, although the shape of increasing mortality with age was similar in the
two contexts; (c) higher survival for males than for females regardless of the landscape
context (with, again, a similar age-dependent shape). These results corroborate previous
work on senescence of Odonata but suggest that extrinsic mortality can vary among
landscape contexts.
Urban environments have been shown to be associated with lower species diversity of
Odonata but can also be favourable for common species such as C. puella. The present
study stresses the need to explore survival rates and patterns in other species of Odonata
and to characterize their demographic response to urbanization.

ECOO 2014

3rd European Congress
on Odonatology

7-10 JulyECOO
2014
2016: BOOK OF ABSTRACTS

21

Cues, prediction and modes of larval development in
seasonal and latitude adaptation in dragonflies
Ulf Norling
Spårsnögatan 53, SE22652 Lund, Sweden

An updated model of seasonal regulation is proposed explaining how larval development is
adapted to different phenologies, climatic conditions and latitudes by proximate cues, based on
an integration of responses to temperature, absolute photoperiod, and changes in photoperiod,
in a pattern specific for different larval sizes at different times.
After a winter reset of photoperiodic responses, overwintered larvae encounter an increasing
signal of time constraint, first by successively longer spring photoperiods and later by decreasing
summer photoperiods, all in interaction with temperature. From these cues, larvae may sense
whether they are likely to emerge within the present season or not. If larvae are above a critical
size, usually not smaller than the 4-5 last stadia, before a critical time, they are accelerated by the
time constraint, and are here referred to be in "pre-emergence development". From this point
emergence can be reasonably predicted. Univoltine egg-overwinterers are entirely pre-emergence.
At this time, an excessive time constraint causes larvae just below the critical size to enter a
delaying development mode, aiming to postpone emergence to the next season and to attain
a suitable stage for the last winter, "last-winter development", the costs of acceleration and late
emergence now exceeding those of adding an extra year. The response pattern of the emerging,
time-stressed group is reversed in these winter-bound larvae, and the divergent responses cause
a "pre-emergence cohort split". The delayed larvae now face a time surplus, although decreasing
with time and smaller size. Towards late season and in smaller larvae this sometimes transforms
into a weak time constraint. Such larvae can transitorily grow fast, now shortening development
by emerging in the next year. They always stop before winter, and do not emerge unless spring is
experimentally simulated. This is the trailing edge of last-winter development, and larvae in this
mode are thus converging towards stadia likely to precede emergence during the next season.
Early-flying species and many populations at high latitudes typically have a critical time in spring,
and a large critical size near the final stadium, acting on the winter population structure ("winter
critical size"). Later-flying species first obtain a successively lower winter critical size, and finally
critical time is displaced to later in the season.
Development in larvae well below the critical size, too small to sense the season of emergence,
is referred to as "basic development". These grow during summer conditions, and if sensing
winter approaching, prepare for it. Basic development can also transform into pre-emergence
or last-winter development.
In some early species, a "pre-hibernation cohort split", predicting the pre-emergence split, can
arise between time constrained last-winter development and winter preparation in basic development, with a temporary divergence in the responses to shortening days.
Old and new data relevant to this model and its function are presented. Other topics discussed
are: how different modes of development could affect growth ratios, behaviour and temperature
responses, and the effects of constant photoperiods, where static seasonal information may lack
r3 species.
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The ontogeny of intersexual communication in
damselflies: combining experimental and
phylogenetic approaches
Beatriz Willink, Katie Duryea, Erik Svensson
Lund University

Developmental changes in coloration that signal the onset of sexual maturity are widespread in damselflies. In the genus Ischnura, female coloration typically varies between
discrete genetic morphs as well as across development. In polymorphic species, one of
the female morphs, an androchrome, has a male-like color pattern during all or part
of its post-emergence life.
Long-term population studies in a focal species, Ischnura elegans, have shown that
in this case the polymorphism is maintained by frequency dependent male-mating
harassment, which takes a toll on female fecundity. Although coloration likely is an
important signal in intersexual communication, the significance of morph-specific
developmental changes is poorly understood.
To address this we combined behavioral experiments on I. elegans with a phylogenetic
analysis of ontogenetic color variation in the genus. The experiments assessed the role
of a male-like color signal which is retained throughout development in the androchrome but is lost during sexual maturation in the other two, sexually dimorphic morphs.
Our results indicated that at least under high male-male competition, the loss of this
color signal increases pre-mating harassment. Ancestral state reconstruction in Ischnura
and their close relatives reveals that the retention of this color signal throughout development is ancestral in androchromes. On the other hand, the ontogenetic color change
has evolved independently in the juvenile gynochromes of two Ischnura lineages. Taken
together, our results highlight the importance of intersexual interactions prior to full
sexual maturation on the evolution of damselfly color patterns.
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Polythoridae damselflies mimicking unpalatable
glasswing butterflies?
David Outomuro1,2, Pedro Ángel-Giraldo1, Alberto Corral-Lopez3, Emilio Realpe1
1

Laboratorio de Zoología y Ecología Acuática, Departamento de Ciencias Biológicas,
Universidad de los Andes, Bogotá, Colombia.
2
Section for Animal Ecology, Department of Ecology and Genetics, Evolutionary Biology Centre,
Uppsala University, Norbyvägen 18D, 75236, Uppsala, Sweden.
3
Department of Ethology/Zoology, Stockholm University,
Svante Arrhenius väg 18B, 10691, Stockholm, Sweden.

Polythoridae damselflies are Neotropical odonates suggested to parasitize Müllerian mimicry rings
of Ithomiini butterflies. Apart from anecdotal reports, no empirical evidence is available to date.
In Colombia, we studied two species of Polythoridae damselflies [Polythore procera (Sélys, 1869)
and Euthore fasciata (Hagen in Sélys, 1853)] that might mimic a species of Ithomiini glasswing
butterfly [Greta andromica (Hewitson, 1855)]. The three species have wings with a subapical
white patch, considered the aposematic signal, and a more apical black patch. It is well-known
that Batesian mimics can parasitize other species mimicking the warning colour signal. However,
the evolutionary success of Batesian mimics can increase adding complexity to the signal by
behavioural and locomotor mimicry. Therefore, we investigated three fundamental morphological and locomotor traits: wing colour, wing shape and flight style. We predicted convergence
of those traits between the mimic damselflies and the model butterfly.
Wing colour was studied using spectrophotometry on the white and black patches. We then
used receptor noise models of vision to inspect how the wing patches are perceived by the main
predators of the system, i.e. birds. Birds can be more sensitive to violet (VS-birds) than to ultraviolet (UVS-birds). The main bird predators of our study system are VS-birds. We found that
the white patches showed larger overlap in the bird colour space compared to the black patches,
with higher overlap for VS-birds than for UVS-birds. We then used a discriminability index for
bird vision, and we found that the white patches were more similar between the mimic species
than the black patches. Wing shape was studied using Elliptical Fourier Descriptors. We found
that the wing shape of the mimics converged in the morphospace, compared to other outgroup
damselflies (Lestidae, Calopterygidae, Coenagrionidae and one Polythoridae with non-pigmented
wings). We finally video recorded in a mesh tube the flight of the two Polythoridae damselflies,
the Ithomiini butterfly and one Calopterygidae species. We found that the wing-beat frequency
was similar among mimic species and different from the Calopterygidae species.
Multi-trait aposematic signals involving morphology and locomotion may favour the evolution
of mimicry rings and the success of Batesian mimics by improving signal effectiveness towards
predators. Our study is the most complete work that has shown convergence of three fundamental
traits that can contribute to a better aposematic signal and resemblance: aposematic coloration,
wing shape and flight style. Importantly, this is also the first empirical evidence supporting a
case of mimicry in Odonata.
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Is there a relationship between species-specific egg sizes
and ecological specialization in temporary waters?
Franz-Josef Schiel
Turenneweg 9, D-77880 Sasbach, E-Mail: franz-josef.schiel@inula.de

Apart from high intraspecific variance – affected by age, size of the female, interclutch
interval, temperature, and differences in genotype and parasitism – there are species-specific differences in egg and clutch sizes of Odonata. A significant negative correlation between maximum clutch size and egg size among nine species of European
Sympetrinae has already been demonstrated in former analysis.
Between 2005 and 2013, I compared hatching phenology and larval development of
Lestes barbarus, L. dryas, Aeshna affinis and Sympetrum flaveolum, four European
species characteristically reproducing in dry temporary waters during summer (vernal
ponds) with those of nine less specialized congeners. I was not able to obtain eggs of all
species in one year. Hence, it took some years to get short-term data from all species.
I obtained eggs of Anisoptera species by catching copulating or ovipositing females.
Eggs of Sympetrum species, which oviposit exophytically, were obtained by dipping
the female’s abdomen into a tube with water or – in the case of S. sanguineum and S.
ﬂaveolum – onto a moistened piece of ﬁlter paper.
Females of the two Aeshna species, with endophytic oviposition, were forced to lay
their eggs in captivity into tissue paper. Eggs of Lestes species were collected from their
oviposition plant tissues in situ. Clutches of all species originated from different sites
in south-western Germany (in a range of 47°50´N to 49°11´N), those of S. ﬂaveolum
additionally from a karst elevated plain in Umbria, Central Italy (42°46´N). A total of
326 clutches, and additionally Lestes eggs in their oviposition tissues, were involved.
The number of eggs was determined in all clutches. Length and width of each 100
eggs per species from different females were measured at 0.01 mm accuracy using a
measuring eyepiece in a standard stereo microscope.
I also found a negative correlation between clutch and egg size in all three Odonata
families. Vernal pond species had fewer but larger eggs, out of which large second
stadium larvae (the first larval stadium after the prolarva) hatched (own data), which
developed with less larval stadia than their less specialized permanent pond congeners.
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Asymmetric phenological response to warming
along latitude and elevation
Rassim Khelifa
Institute of Evolutionary Biology and Environmental Studies, University of Zurich, Zurich, Switzerland

Advancement in the phenology of species as a result of global warming is a widespread
phenomenon. It is a central topic in ecology since variability in the phenological response among species at different levels of the food chain causes interspecific mistiming
and leads to extinctions of top predators. Temperate species live along latitudinal and
elevational gradients where climate warming has been heterogeneous.
We compiled atlas data containing long-term observations (1980-2013) of odonates
adults for 54 species of Switzerland (including the Swiss Alps), Germany, Belgium,
Netherlands, UK and Sweden. A model for temperature similarity was used to divide
the geographic area into three different latitudinal and elevational districts.
We show that the phenological response was significantly different between gradients,
with a mean rate of the early phase of -0.486 ± 0.029 days yr-1 in latitude and -0.405
± 0.031 days yr-1 in elevation. The phenological response showed opposite patterns
along gradients, with an increase of the magnitude of the response of the early phase
from south to north and a decrease from low to high elevation.
Experimental studies on the physiological response to ambient temperatures of larvae
were carried out to estimate the thermal performance curves. The simulation of changes
in both the mean and variance of temperature that took place during the study period
showed that the geographic pattern of physiological response was similar to that of
the phenological response.
Our study highlights the importance of the variance of temperature in predicting the
effect of climate warming on ectotherm phenology. Since ectotherms show similar
physiological adaptation, we suggest that the phenology of the highest diversity on
earth is shifting asymmetrically in elevation and latitude.
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Exposure to a heat wave under food limitation makes
an agricultural insecticide lethal
Robby Stoks, Khuong Dinh Van & Lizanne Janssens
Laboratory of Aquatic Ecology, Evolution and Conservation, University of Leuven, Belgium

Extreme temperatures and exposure to agricultural pesticides are becoming more frequent and intense under global change. Their combination may be especially problematic
when animals suffer food limitation.
We exposed Coenagrion puella damselfly larvae to a heat wave combined with food
limitation, and subsequently to a widespread agricultural pesticide (chlorpyrifos). The
heat wave reduced immune function (activity of phenoloxidase, PO) and metabolic
rate (activity of the electron transport system, ETS).
Starvation had both direct and delayed negative sublethal effects on growth rate and
physiology (reductions in Hsp70 levels, total fat content, and activity levels of PO and
ETS). Exposure to chlorpyrifos negatively affected all response variables.
While the direct effects of the heat wave were subtle, our results indicate the importance
of delayed effects in shaping the total fitness impact of a heat wave when followed by
pesticide exposure.
Firstly, the combination of delayed negative effects of the heat wave and starvation, and
the direct negative effect of chlorpyrifos considerably (71%) reduced larval growth rate.
Secondly and more strikingly, chlorpyrifos only caused considerable (ca. 48%) mortality in larvae that were previously exposed to the combination of the heat wave and
starvation. This strong delayed synergism for mortality could be partly explained by
the inhibition of acetylcholinesterase (AChE) and the cumulative metabolic depression
caused by each of these stressors.
Delayed synergisms provide a novel explanation for the poorly understood potential of
heat waves and of sublethal pesticide concentrations to cause mass mortality.
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High speed videos of dragonflies
Erland R. Nielsen

Abstracts: miscellaneous / other

Møllevej 15B, Fovslet, 6580 Vamdrup, Denmark

Having photographed dragonflies for 15 years, resulting in many still images, the idea
of filming dragonflies with a high-speed camera seems like a natural progression. The
speed at which insects move, especially dragonflies during flight, is so fast that it is
hardly visible to the naked eye. Filming dragonflies could give a better understanding
of the mechanics of flight and the interaction between the individuals of the same or
different species. Understanding the behaviour of dragonflies is the goal.
Having bought a new small and portable camera in January 2016, capable of recording
at 250, 500 and 1000 frames pr. second, the task this spring is to get as much footage
of dragonflies recorded in the field in Denmark as possible.

Bringing the watercolour painting collection of Selys
from the nineteenth century to the present
Karin Verspui1 & Marcel Wasscher
Lingedijk 104, 4196HC Tricht The Netherlands

In the nineteenth century the odonatologist Edmond de Selys Longchamps not only
gathered a large odonate collection but he also described many species new to science
and constructed a classification of Odonata. After remaining largely unknown for over
a century, his extensive watercolour painting collection, depicting mostly odonate
specimens from his own collection, was rediscovered in 2002.
We have digitised the illustrations and accompanying texts which will be accessible on
the website of the Royal Belgian Institute for Natural Sciences in Brussels (Belgium).
Selys’ collections are presently also housed at this institute.
An overview of the contents of the watercolour collection is presented. Most nineteenth
century names Selys wrote on the illustrations have been associated with current species
names based on references and expert opinions. We give a few examples of the research
opportunities this valuable collection provides for odonate taxonomy nowadays.
ssergnoC naeporuE dr3
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Short and long-term evolutionary dynamics in
Coenagrionid damselflies: from individuals to
population and species divergence
Erik Svensson
Evolutionary Ecology Unit, Department of Biology, Lund University, SE-223 62 Lund, SWEDEN

Pond damselflies (family Coenagrionidae) are interesting organisms for research in
ecology, evolution and behaviour, mainly because of their striking sexual dimorphism,
female colour polymorphisms and mating systems that are characterized by strong
sexual selection and intense sexual conflict.
This is particularly true for the forktail damselfly group (genus Ischnura), but coenagrionid damselflies are attracting increased interest also in other research areas, including
thermal adaptation, latitudinal clines and life-history evolution of larvae. Research in
my laboratory uses integrative approaches to study fundamental questions in ecology
and evolution using coenagrionid damselflies as one of our model groups.
We are particularly interested in frequency-dependent sexual conflict and its consequences for short-term evolutionary dynamics of morph frequencies over a few generations and consequences for population fitness and local extinction risks, but also in
the macroevolutionary consequences in terms of species divergence and speciation.
We are investigating these questions using a battery of complementary methods that
are integrated and which include longitudinal population studies of morph frequency
dynamics, mesocosm experiments in outdoor cages, large-scale biogeographic sampling
across the globe, and phylogenetics and phylogenetic comparative methods. In my talk,
I will give an overview of our past research and our planned future work.
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The Treeline emerald, Somatochlora sahlbergi,
in focus: does geographic distance always translate
to genetic distance?
Manpreet K. Kohli1, Göran Sahlén2, Lucianny Lantigua3, William R. Kuhn1, Erik
Pilgrim4, Jessica L. Ware1
1

Biology department, Rutgers University, Newark, USA
Ecology and Environmental Science, Halmstad University, Halmstad, Sweden.
3
Earth and Environmental Science department, Rutgers University, Newark, New Jersey, USA
4
Ecosystem Integrity branch, United States Environmental protection Agency, Cincinnati, Ohio, USA
2

Somatochlora sahlbergi Trybom 1889 is the dragonfly species breeding furthest to the
north and is usually found in cold and remote habitats. This species has a wide circumpolar distribution and is found along the treeline in Alaska, the Yukon, Fennoscandia
and Russia. Because of the unique nature of its habitat and range, S. sahlbergi is an
interesting case for studying evolutionary history of the Arctic fauna.
In this study we hypothesized that the North American populations of S. sahlbergi are
genetically different from those in Eurasia due to their being separated by the Arctic
ice sheet, oceans or long geographic distances. We found that S. sahlbergi appears to be
interbreeding across its entire range and, further, there seems to be little or no variation
among and between European and North American populations in their CO1 gene
fragment (the barcode gene).
We also noted that characters thought to be diagnostic for the larvae of S. sahlbergi
were absent in most of our European samples. We discuss our findings in relation to
previously known and newly observed habitat preferences of the species.
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Body Size Evolution in Odonates
John Waller
I will discuss body size evolution in Odonates on the micro- and macro- scales. Body
size touches almost any aspect of an organism’s biology. Odonate body size has been of
particular interest to biologists due in part to large specimens found in the fossil record.
On the micro scale, we found that adult male body size is most likely positively selected
(survival and sexual selection) in Calopteryx splendens males over several years. This
agrees with meta-analysis (Sokolovska et al 2000) on adult body size, which show that
adult body size selection is predominantly positive in Odonates.
This positive selection in adulthood, we argue, is likely at least partially opposed by
increased development time in the larval stage. By comparing development times with
body size of extant European Odonates, we found a positive relationship between time
spent as larva and adult body size (PGLS: Est = 0.028, p = 0.023, N = 87).
Since selection in the larval stage is difficult to measure in the field, we turned to phylogenetic comparative methods and the fossil record to help uncover if positive selection
in the adult stage is largely counter-balanced in the larval stage. If body size is positively
selected at the micro-scale perhaps it is opposed at the macro-scale through extinction
or differences in speciation rate.
Finally, I will discuss the value of collecting phenotypic data (behavioral, morphological
(body sizes ect), ecological) in addition to genetic and morphology related to taxonomic
differences, as this data can be used for interesting comparative studies.      
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Macroevolution of the color polymorphism
in Ischnuran damselflies
Sánchez-Guillén1,2 R.A., Cordero-Rivera3A., Rivas-Torres3 A., Velasquez-Veles4
M.I., Wellenreuther1,5 M., Hansson1 B., Bybee6 S., Realpe4 E. & Dumont7 H.
1

Evolutionary Ecology, Biology Department, Lund University, Sweden.
2
Red de Biología Evolutiva, INECOL, Mexico.
3
Departamento de Ecoloxía e Bioloxía Animal, Universidade de Vigo, Spain.
4
Laboratorio de Zoología y Ecología Acuática- LAZOEA.
5
Institute for Plant and Food Research, New Zealand.
6
Department of Biology, Brigham Young University, USA Universidad de los Andes, Colombia.
7
Department of Biology, Gent University, Antwerp.

Genetic polymorphisms, and particularly colour polymorphisms, constitute ideal
systems to study the processes that maintain phenotypic variation over time. Female-limited colour polymorphisms are widespread in nature. In odonates, female-limited colour polymorphism is surprisingly common, especially in the genus Ischnura,
in which 33 of the out of the 40 species for which female colors have been described,
have polymorphic females.
Colour polymorphism consist in the presence of two or more female colour morphs
with different mature colorations. The expression of the female color polymorphism in
Ischnura varies from species with one female morph to species with multiple morphs.
Specifically, the common pattern is that the androchrome morph resembles the conspecific male in coloration, morphology and/or behavior, while remaining gynochrome
female morphs have a less conspicuous coloration. Moreover, female color in Ischnura
has also been linked to other phenotypic traits, such as fecundity and resistance to
male harassment.
In this study, we conducted a phylogenetic and phylogeographic reconstruction of the
genus Ischnura including 42 of the around 80 worldwide distributed species, including
monomorphic, dimorphic and trimorphic species from five out of their seven main
distributions. To this end, we sequenced two mitochondrial (cytochrome b and cytochrome oxidase II) and one nuclear gene (18S). Additionally, we used this phylogenetic
tree i) to infer the ancestral female color state as well as the ancestral mating system;
and ii) to corroborate a previously detected association between color and mating
system in Ischnuran females.
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Comparative transcriptomics of sexual and
parthenogenetic Ischnura hastata
M. Olalla Lorenzo-Carballa1, Phillip C. Watts2
1
Institute of Integrative Biology, University of Liverpool,
Biosciences Building, Crown Street, Liverpool L69 7ZB, UK.
2
Department of Ecology, University of Oulu, FI–90014 Oulu, Finland.

Understanding the origins and persistence of sexual reproduction remains one of the
most hotly-debated topics in evolutionary biology. Sexual reproduction is the predominant mode of reproduction in multicellular organisms and likely evolved early in the
history of eukaryotic organisms. Asexual reproduction has been largely considered as an
evolutionary dead-end, with almost all extant asexual multicellular organisms being the
result of the secondary loss of sexual reproduction. In odonates, sexual reproduction is
predominant, and only one case of obligate parthenogenesis is known; the populations
of Ischnura hastata (Zygoptera: Coenagrionidae) on the Azores islands.
While many studies have attempted to quantify the evolutionary stability of asexuality
with respect to sexual congeners, surprisingly little is yet known about the molecular
determinants and associated genomic consequences of transitions to asexuality. The
recent advances on next-generation sequencing technologies now offers the possibility
of shedding new light on this issue.
We have generated mRNA-seq libraries for brain and reproductive tissues from sexual
and parthenogenetic I. hastata females, in order to identify the regulatory basis of the
behavioural shift associated with parthenogenesis. Here, we present the first results on
differential gene expression analyses, in which we identify specific genes that change
their transcript abundance, as well as altered representation of pathways, in relation to
reproductive mode in this species.
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Transcriptomics of mating harassment in a
polymorphic damselfly  
Katie Duryea1, Yuma Takahasi, Chris Wheat, Erik Svensson
1

Evolutionary Ecology Unit, Department of Biology, Lund University, Lund, SE-223 62 Lund, SWEDEN

Female color polymorphisms have evolved over 100 times within odonates. In many of
these species, the color polymorphisms are represented by one or more female specific
morphs as well as an andromorph that looks (and may even behave) like the male of
the species. These andromorphs are likely the result of the intense sexual conflict that
is present within many species of odonates and is typified by male mating harassment
of females. These morphs also demonstrate frequency dependent selection, in which
the rare morph in a population suffers less harassment.
A recent study in Ischnura elegans has shown that the average female fecundity is highest
when population frequencies of color polymorphisms are most balanced. Here, we
investigate the genetic correlates of this finding to uncover the transcriptomic response of mating harrasment and how this response may vary among rare and common
morphs in a population.
We manipulate the frequencies of two female color polymorphisms of Ischnura elegans
in field exclosures and test for differential gene expression among females in three
treatments: andromorph biased, gynomorph biased, and balanced morph frequencies.
We hypothesize that gene expression related to mating harrasment will be detected
in the common morph in the biased morph treatments. Thus, we use a combination
of field and lab studies to investigate the physiological response of sexual conflict in
female odonates.

Common Bluetail Ischnura elegans
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Final score Nuclear 3 – Mitochondrial 1: discrepancies in
nuclear and mitochondrial DNA in Coenagrion spp.
Sónia Ferreira1,2,3, David J. Thompson3, José Carlos Brito1,2, Paulo Célio Alvesi1,2,4 &
Phillip C. Watts3,5
CIBIO/InBio - Centro de Investigação em Biodiversidade e Recursos Genéticos da Universidade do Porto,
Vairão, 4485-661 Vairão, Portugal; 2Departamento de Biologia da Faculdade de Ciências da Universidade
do Porto, 4169-007 Porto, Portugal; 3Institute of Integrative Biology, University of Liverpool, Biosciences
Building, Crown Street, Liverpool L69 7ZB, UK; 4Wildlife Biology Program, University of Montana, Missoula, MT 59812, USA; 5Department of Ecology, University of Oulu, PO Box 3000, 90014 Oulu, Finland
1

Coenagrionidae is the most speciose damselfly family and thus provides an excellent opportunity
to understand the influence of distinct processes of speciation and their outcomes. Despite nearly
half of the Coenagrionidae, including species of Coenagrion, forming a well-supported clade,
there is limited information about the evolutionary processes that generated such diversity. For
instance, the relative high species’ diversity of Coenagrion in the Western Palaearctic combined
with their varied distribution ranges suggests a role for divergence both in sympatry and allopatry.
The extent of reproduction between apparently distinguishable taxa (i.e. hybridization) and of
the movement of genetic material from one taxa into the gene pool of another (introgression) is
poorly understood. Additionally the study of a relatively specious group as the genus Coenagrion
allows an assessment of the reliability of DNA barcoding (based on mitochondrial loci).
The genus Coenagrion is widespread with nearly 40 species that inhabit the Palaearctic (from
Portugal to Japan) and three species present in the Nearctic. Swaegers and colleagues’ recent
molecular phylogeny provided insights about the relations between most European Coenagrion
(and the three North American species), demonstrating that the southern European species
are divided in two main groups: (1) C. scitulum and C. caerulescens (2) C. mercuriale, C. puella,
C. pulchellum and C. ornatum, with C. intermedium and other puella-related species probably
belonging to the second group. Our study focused on the second group (hereafter designated
as the Coenagrion mercuriale clade). The oldest split within the clade is between C. mercuriale
and the three other species. This clade is particularly interesting as species have quite different
distributions and extent of range overlap. For example, Coenagrion mercuriale and C. ornatum
are restricted to the South of Europe, but in almost complete allopatry as C. mercuriale is present
in the west and in North Africa while C. ornatum is present in the East; in contrast, C. puella
and C. pulchellum are widely distributed (extending from the Iberian Peninsula into Russia) and
often occur in sympatry with each other and other congeners. The question remains how these
distinct distributions scenarios promote (or hamper) speciation, affect genetic diversity patterns
within species and if they generate cryptic diversity between isolated population?
Here, we study the evolutionary history of Coenagrion mercuriale clade and clarify the phylogenetic relationships between these four species. We employ a multilocus approach given the
numerous concerns regarding the use of mitochondrial markers alone to reconstruct a species’
phylogeography, especially in arthropods. We provide a tangible example in odonates about the
importance of using DNA multilocus approaches to detect cryptic diversity, introgression and
selective sweeps using Coenagrion mercuriale clade as a case study. Moreover, the data illustrate
3rdmtDNA
European
why DNA barcoding based on
might fail. Congress
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Combined effects of anthropogenic stressors across
life stages: a comparison along a latitudinal gradient
Szymon Sniegula1, Lizanne Janssens2, Robby Stoks2
1

Institute of Nature Conservation, Polish Academy of Sciences. Mickiewicza 33, 31-120 Krakow, Poland.
2
Laboratory of Aquatic Ecology, Evolution and Conservation, University of Leuven,
Deberiotstraat 32, B-3000 Leuven, Belgium.

Abstracts. Posters

Two global threats to biodiversity are global warming and pollution. Both stressors may interact
synergistically, as many pollutants, such as pesticides, are more toxic at higher temperatures. Few
studies considered the potential for interactions between stressors imposed during different life
stages. We evaluated this in odonates which have a complex life cycle with major transitions
between the egg and the larval stage where growth occurs, separated by metamorphosis from
the adult stage where dispersal and reproduction occurs.
We exposed Lestes sponsa to a heat wave during the egg stage and to the insecticide esfenvalerate
during the final larval stage. We tested for the direct and interacting effects of these stressors on
life history and adult flight-related traits. To test whether evolution between latitudes affected
the impact of these stressors we studied their effects in replicated high-latitude and central-latitude populations, with high-latitude populations being more seasonally time constrained than
central-latitude populations.
In accordance with the higher time constraints, high-latitude larvae developed and grew faster
than central-latitude larvae. High-latitude damselflies showed higher survival until emergence
than central-latitude damselflies. High-latitude adults emerged with a higher fat content than
central-latitude adults, and this was more pronounced when they had been exposed to the heat
wave. Central-latitude adults had a higher total muscle mass than high-latitude adults but only
when they had not experienced a heat wave.
Exposure to the heat wave in the egg stage had effects across the larval stage, even bridging metamorphosis and shaping the adult phenotype. Some of these effects differed between latitudes and
sexes. Individuals exposed to the heat wave during the egg stage showed overall higher survival,
and females responded to the heat wave by accelerating their larval growth rate. Exposure to
the heat wave in the egg stage reduced fat content and muscle mass at emergence but only in
central-latitude adults, and decreased fat content in males but not in females.
The larval pesticide exposure did not influence survival, yet reduced growth rate during the
larval exposure period. Pesticide exposure slowed down the development during the final instar
in central-latitude damselflies only. Effects of the pesticide bridged metamorphosis and reduced
adult muscle mass in all animals and fat content in animals not exposed to the heat wave.
Our results show that stressors encountered during early stages in animals with a complex life
cycle may have considerable effects on later stages, while there was only limited evidence of interactions between stressors imposed during different life stages. Importantly, several effects of
the stressors were strongly dependent on sex and on the evolutionary history of the population.
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Time constraint effects on life history synchrony in
Lestes sponsa
Szymon Sniegula, Maria J Golab, Frank Johansson
Institute of Nature conservation, Polish Academy of Sciences, Mickiewicza 33, 31-120 Krakow, Poland

Seasonal timing of life history events is very important from ecological and evolutionary
perspectives, since these factors influence an organism ’s fitness. The majority of studies
on odonates have focused on synchronisation at the adult stage, such as synchrony of
emergence and mating. For a full understanding of how selection works on synchronisation in adult stages, it is important to also understand synchronisation at earlier
life history stages, such as at hatching and emergence, since they affect the adult stage.
Here we quantified hatching and emergence synchrony in the obligate univoltine damselfly Lestes sponsa along a latitudinal gradient covering its entire north-south range
in Europe. In our first experiment, populations from different latitudes were grown in
separate climate chambers simulating temperature and photoperiod conditions occurring at their sites of origin. Northern populations expressed early and high synchronous
hatching and emergence, central populations intermediate, and southern populations
late and low synchronous hatching and emergence. This pattern was expressed at both
population and full-sibling family levels, indicating stronger selection for timing and
synchronisation in the north compared to the south. In our second experiment, populations from all latitudes were reared in conditions simulating an average temperature
and photoperiod over the latitudinal gradient. Interestingly, the pattern of timing and
synchronisation was reversed with respect to latitude when compared to the pattern
shown in the first experiment, indicating the importance of environmental factors in
shaping phenological events.
Our results indicate strong selection for timing and synchronisation of life history
events at northern latitudes, caused by time constraints. These results also show that
it is important to use as natural conditions as possible in experiments on life history
shifts in organisms with complex life cycles in order to achieve a correct understanding
of these shifts.
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Voltinism and size stability of larval stages in a
population of Calopteryx splendens
Marco Matteo Gallesi1 , Roberto Sacchi1, Sönke Hardersen2
1

Università degli Studi di Pavia, Dipartimentio di Scienze della Terra e dell'Ambiente,
Viale Taramelli 24, Pavia, Italy.
2
Corpo Forestale dello Stato, Centro Nazionale per lo Studio e la Conservazione della Biodiversità
Forestale ‘‘Bosco Fontana’’, Strada Mantova 29, 46045 Marmirolo, Italy

The Banded Demoiselle Calopteryx splendens is a widespread Zygopteran in Italy, but
information about its larval biology in this Country are scarce and fragmented. Previous
research that dealt with the study of population structure and the growth rates in this
species did not get definitive results for natural populations. Additionally, in previous
studies, the mean head-size of each larval stage was assumed stable along the season,
and individuals were assigned to each stage neglecting the possible size reduction of
age classes along the season that could determine errors of class attribution. Therefore,
we studied the structure of a population and analyzed the whitin-class variation of
head-size of larvae of C. splendens in northern Italy.
So, we performed periodic (averagely every three weeks) sampling during the period
between March 2014 and July 2015. We measured the head-width of each individual
to separate the larval stages of the cohorts, and then assigned each individual in the
sample to its larval stage by a method derived from that of Bhattacharya, identifying
each larval stage as a gaussian that could be followed along the sampling period.
Afterwards, we determined the structure of the population in each sampling, in order to determine the voltinism of the population, and then we analyzed whether the
head-width of age groups proved to be stable or not. The data showed a pattern of
univoltinism for the species, although we found some individuals that could not be
assigned unequivocally to a specific age class. Additionally, we found a reduction of
the average head-width of almost all classes along the breeding season.
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Diversity of dragonfly fauna in the city
Ljubljana, Slovenia
Maja Vrhovnik, Damjan Vinko, Nina Erbida
Slovene Dragonfly society, Verovškova 56, SI-1000 Ljubljana; Slovenia

The Metropolis of Ljubljana lies in Central Slovenia; in the plain where the Alpine and Dinaric
karst regions meet. From the surrounding hills numerous streams and rivers are flowing to the
plain. The first list of Odonata species, recorded in the area of Ljubljana, together with a review
of the bibliography between 1763 and 2010, was published in 2014 by Boštjan Kiauta. The list of
species is based mainly on his observations starting in 1949.
To use dragonflies as environmental quality indicators, up-to-date information on their distribution is needed, so the Slovene dragonfly society have conducted a new field study. The dragonfly
fauna in Ljubljana was surveyed in 2014 and 2015 on 56 sites between April and October each year.
302 larvae or exuviae and 4188 dragonfly imagos from 38 species were found. Two of those are
listed in the Habitats Directive. The population of Cordulegaster heros on the Golovec Hill on
the SE part of Ljubljana is one of the largest populations in Slovenia. Coenagrion ornatum was
observed in the stream Glinščica for the first time (W part of Ljubljana). It was previously known
only from a channel south of the city and from nearby Ljubljana Marsh. Two species were added
to the Ljubljana list of dragonflies: at a new, small pond SW of Ljubljana Sympetrum meridionale
and Coenagrion scitulum were observed. Both species are Vulnerable (VU) on the national red list.
The three city zones are, according to Kiauta, the city centre (more than 50% of the area is
covered by buildings), the suburbs (10-50% of the area is covered by buildings) and the rural
area (less than 10% of the area is covered by buildings). Decline in the number of species with
increasing degree of urbanization on the flowing water was noticed. Rivers and streams in rural neighbourhoods have a significantly higher number of dragonfly species compared to the
suburbs and the city centre.
For standing water bodies significant differences in number of dragonfly species in different
parts of the city was not observed. Standing waters are mostly ponds, common in the suburbs
and rural neighbourhoods, but in the city centre almost completely absent. The only locality was
formed in an abandoned construction pit in the middle of the residential blocks in the Lower Šiška
neighbourhood with a surprisingly rich community of 18 dragonfly species. The highest number
of species (26) was noticed on the biggest pond in the area, Koseški bajer (W part of Ljubljana).
Boštjan Kiauta recorded within the boundaries of the Municipality of Ljubljana 49 species, of
which we have not been able to confirm 11 species in the City of Ljubljana. Of the 72 dragonfly
species known for Slovenia 51 species (70 %) are presently known from the area of the Municipality of Ljubljana. We confirmed reproduction of 33 species in the City of Ljubljana, for 15
species also in the city centre.
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A hotspot for threatened Mediterranean odonates
in the Seybouse River, Northeast Algeria
Hayat Mahdjoub1,2, Rassim Khelifa1
1

Department of Evolutionary Biology and Environmental Studies, University of Zurich,
Winterthurerstrasse 190, 8057 Zurich.
2
Laboratory of Ecology of Terrestrial and Aquatic Systems, Department of Biology,
Badji Mokhtar University, Annaba, Algeria.

Several odonate species are threatened in the Mediterranean basin and some of them
show alarming decreasing trends. The distribution and population estimations provided
by the IUCN are based on occasional field sampling or non-rigorous methodologies
and could be erroneous and misleading.
To obtain reliable estimations of the population size and distribution of three threatened species, Calopteryx exul, Coenagrion mercuriale and Gomphus lucasii, we first
conducted capture-mark-recapture in a natural population during one flight season, and
second we carried out intensive sampling of adults, larvae and exuviae in the Seybouse
watershed, Northeast Algeria.
In addition, a revision of odonate occurrence and distribution in the watershed was
done by pooling information collected over six years (2010–2015). Our results show
that population estimations of the three species are much higher than what the IUCN
presents; that is, 2208 individuals of C. exul (22.08% of the estimated global population),
1765 individuals of C. mercuriale, and 11,204 individuals of Gomphus lucasii (about
4.5 times as large as the estimated global population).
Moreover, a total of 42 species were recorded in the study site, of which seven are new.
The mean number of localities per species increased by a factor of 2.47, e.g. from six
to 12 in C. exul, two to 12 in Coenagrion mercuriale and five to 14 in Gomphus lucasii.
Our results suggest that the Seybouse watershed is one of the most important areas
in North Africa and the Mediterranean basin for these three threatened species and
requires particular attention and an urgent conservation plan to reduce anthropogenic
effects and maintain populations.
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Sexual tonic immobility and habitat shift as female
responses to avoid male coercion in Aeshna juncea
Rassim Khelifa
Institute of Evolutionary Biology and Environmental Studies, University of Zurich, Zurich, Switzerland

Sexual conflict is common among insects and arises from differences in the evolutionary interests of males and females. Males tend to mate with different females, whereas
females do not similarly benefit from different males. In some dragonflies, males try to
coerce unguarded females during oviposition and this reduces female survival.
I investigated the strategies used by females to prevent and resist male coercion in Aeshna juncea (Linnaeus, 1758) by assessing oviposition site selection, movement during
oviposition, and resistance to males in populations with different male densities in four
sites in Switzerland during the reproductive season of 2015.
Male density of each site was estimated visually. The results showed that (1) females hid
in high vegetation and moved less when male density was high, which reduced their
detectability by males, and (2) females displayed tonic immobility (death feigning) to
escape males when coerced.
A field experiment, which consisted of simulating predation attempts on females displaying tonic immobility by trying to catch the individual by hand, showed that females
escape predation attempts, which indicates that they fake death to avoid male coercion,
but they are simultaneously ready to escape potential threats.
This study suggests the possibility of an arm’s race between sexes in which the reproductive behavior of females evolved in a way that decreases their detectability to males
during oviposition while that of males evolved such that their effectiveness in searching
and detecting females increases. This, in my knowledge, is probably the first record of
sexual tonic immobility in odonates.

Female Moorland Hawker Aeshna juncea
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The spread of the Dark Spreadwing: Does the
population structure of endangered Lestes macrostigma
reflect the patchy habitat distribution of an exclusive
brackish ecosystem?
Rebecca Herzog1, Philippe Lambret2 , Ronja Kraul1, Heike Hadrys1,3,4
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American Museum of Natural History, The Sackler Institute for Comparative Genomics,
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4
Department of Molecular Cellular and Developmental Biology,Yale University,
165 Prospect Street, New Haven, CT 06511, USA

Because of anthropogenic influences the planet’s biodiversity suffers direct and indirect
consequences such as habitat fragmentation and destruction. Throughout the enduring
loss of biodiversity, conservation genetic studies will gain more importance.
The endangered damselfly Lestes macrostigma, occurring in brackish ecosystems, is
a good example of a stenotopic species being affected by human activity. As a result
of ever increasing urbanization in areas with steppe lakes and in coastal regions, L.
macrostigma’s habitat is threatened by touristic and industrial development, such as
transformation of natural brackish ponds into commercial salt exploitation.
We present the first genetic study on this threatened habitat specialist based on CO1
sequences of 101 L. macrostigma individuals from 22 populations in six countries,
revealing the importance of habitat connectivity and quality. The population structure
is analysed on a local as well as on a European level.
Populations from France, Austria, Hungary, Greece and Slowenia are used for the comparison. Larger data sets from the Camargue (France) and the Kiskunság National Park
(Hungary) were chosen to achieve an insight on a local base. The analysis demonstrates
that the impact on gene flow and genetic impoverishment is caused rather by geographical barriers than exclusively by distance. The data shows a correlation between abiotic
factors and the number of haplotypes as well as the genetic distances. These results lead
to the assumption that L. macrostigma reflects a source-sink metapopulation model.
Regarding the decreasing trend of this species’ population size, further monitoring and
genetic investigations are highly recommended.

ssergnoC naeporuE dr3
ygolotanodO no
42

4102 yluJ 01-7

ECOO 2016: BOOK OF ABSTRACTS

4102 OOCE

Dragonflies from Mauritania: past, present and future
Sónia Ferreira1,2, Jean-Pierre Boudot3, Zbyszek Boratyński1, João C. Campos1,2,
Duarte V. Gonçalves1,2, Ricardo Guerreiro1,2, Fernando Martínez-Freiría1, Frederico
Santarém1, Andack S. Sow4, Guillermo Velo-Antón1 & José Carlos Brito1,2
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2
Departamento de Biologia, Faculdade de Ciências da Universidade do Porto,
Rua do Campo Alegre s/n, 4169-007 Porto, Portugal.
3
Immeuble Orphée, Apt 703, Cidex 62, 78 Rue de la Justice F-54710 Ludres France.
4
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Mauritania is a good example of a region where biodiversity has been poorly investigated as a consequence of its remoteness, harsh terrain and frequent civil unrest. The
knowledge about Mauritanian dragonflies (Odonata) illustrates fairly well the scarcity
of biological data.
Contrasting with other Great Maghreb countries (namely Morocco, Algeria and Tunisia), information on Odonata of Mauritania was almost inexistent before the middle
of the twentieth century, when they were first studied by Fraser and Aguesse & Pruja,
with a single record of Palpopleura deceptor by Lacroix from the Guidimaka province.
In 1956, Dekeyser & Villiers published three sporadic records, and a new record of a
migrant adult of Anax ephippiger was reported by Monod. Knowledge increased substantially with the works of Dumont in the 70’s and beginning of the 80’s, that added
relevant distribution data and zoogeographic considerations about the Mauritanian
Odonata.
Until 2011, only nineteen species were known to occur in the country. Furthermore
their extent of occurrence was poorly understood: nine species were known from a
single record and only three had slightly more than 10 observations.
The current knowledge on Odonata from Mauritania is updated with the addition of
several species recorded for the first time in the country as a result of recent expeditions
to the country.
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Dragonflies of Madagascar
Erland R. Nielsen
Møllevej 15B, Fovslet, 6580 Vamdrup, Denmark

In January 2016 a two week field trip was made to Madagascar, arranged by Phil Benstead and
lead by K.D. Dijkstra. The 12 participants were from USA, UK, Germany and Denmark. Starting down in the dry southwestern part of the island, the trip continued to the eastern parts of
the island, visiting Ramonafana NP and ending up in the middle of the island at Mantadia NP.

Abstracts: Exotics

The dragonfly fauna of Madagascar show a high degree of endemism with roughly 180 known
species. Of the 90 species of Zygoptera, about 95 % are endemic, while the ratio is 60 % for
Anisoptera. A large number of species is found in the zygopteran genera Pseudagrion (Coenagrionidae), Proplatycnemis (Platycnemididae) and the three genera formerly known as flatwings
(Megapodagrionidae) Tatocnemis, Nesolestes and Protolestes. Several species of yet undescribed
dragonflies are known to occur on the island.
More than 90 species of dragonflies were observed during the trip, including several rarely seen
species and a few species new to science. New species includes Diplacodes n. sp. (Libellulidae),
Nesocordulia n. sp. (in still unnamed family resembling Cordulidae) and Lestes n. sp. (Lestidae).

Dragonflies of Patagonia
Erland R. Nielsen
Møllevej 15B, Fovslet, 6580 Vamdrup, Denmark

In November 2015 the World Dragonfly Association held the ICO2015 congress in La Plata in
the Buenos Aires region of Argentina. The congress was followed by a one-week field trip to
Patagonia. Locations were visited around the cities Bariloche and San Martin de los Andes. The
field trip was followed by a week of personal field trip together with Keith Wilson, around the
same latitude of Patagonia, but including locations in Chile. The locations are roughly between
-39 and -41 degrees latitude, what could be described as in the middle of Patagonia. Moving in
from the pacific, the landscapes rises slowly through lowland Chile up to approx. 400 m, then
steep up in the mountains crossing the border into Argentina. The large lakes in the mountains
are at around 700 m. Behind the mountains, the steppe continues more or less all the way to
the Atlantic Ocean, with a latitude in the west around 600-700 m. All moisture from the Pacific
Ocean is more or less released as rain or snow in the mountains, though the steppe is very dry
with only a few rivers.
The dragonfly fauna of Patagonia consist of only 36 species, a mix of endemic genera and some
genera with a wider distribution in the Neotropic. Only three genera with a worldwide distribution are present in Patagonia, each with one species. During the field trips observations of 13
species were made, including species from the endemic anisopteran genera Hypopetalia, Phenes,
Neopetalia, Neogomphus and Rialla. Zygopterans are sparse in Patagonia, but species from the
coenagrionid genera Antiagrion and Cyanallagma were observed. These two genera are mainly
distributed in Patagonia.ssergnoC naeporuE dr3
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Distribution and preservation of dragonfly and
damselfly habitats at Aviapolis major region, Vantaa

Abstracts: Conservation, management, monitoring

Miikka Friman
Åbrinksvägen 7, 01750 Vanda, Finland

A need to know more about conservational values of nature at data deficient areas in
central parts of the city of Vantaa delineated the necessity of this work commissioned
by the Environment Centre of Vantaa with an objective to maintain local biodiversity
regarding sustainable land-use planning. Field work in 2015, the mapping of e.g. Odonata of Aviapolis in 2014 and earlier observation data laid a background for the work.
Odonata species and specimen densities were placed on map using MapInfo software
and the importance of breeding habitats was reviewed. Enhancing water bodies already
existing and the creation of new breeding locations for dragonflies and damselflies
were also planned.
On the grounds of observation data, rare dragonfly and damselfly species of Aviapolis
are most likely to be seen at locations of a distinctively limited area. These locations
share the common attribute of being not especially significant for species of larger
organisms. Based on field observations and water quality measurements the stage of
natural habitats was often in line with the quality of water and the amount of dragonfly
and damselfly species and specimens observed. The relatively high amount of species
favouring habitats in early successional stages and the little amount of habitat specialist species of bogs and flowing waters are signs of the effect of human action to small
water bodies at the area.
As for brooks named Krakanoja and Kylmäoja, it is necessary to avoid low levels of
dissolved oxygen in water caused by the runoff of glycol used in the airport area. A new
shallow pond of small scale could be created in the vicinity of the relatively isolated
population of Coenagrion armatum and by creating small water bodies with sinuous
edges it could be possible to maintain the presence of dragonflies and damselflies favouring habitats in early successional stages in the eastern side of the airport district.
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The Danish dragonfly atlas project: background and
results from two years of citizen science
Kent Olsen1,2, Nicholas Bell, Erik Dylmer, Lars L. Iversen3,4 & Thomas Eske Holm5
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We present an overview with results of the first two years of the national dragonfly atlas
survey about the distribution of all dragonfly (Odonata) species occurring in Denmark.
A final atlas will be based on data compiled during the period 2014–2018 and is organized by the Natural history Museum Aarhus and Naturbasen ApS in collaboration
with the authors of this paper.
In its first two years of the atlas project, 694 persons have contributed with records
from more than 400 unique dates and gathered more than 25,000 sightings of more
than 175,000 individuals spread over 4,200 sites and 52 species, including one new
species for the country, Crocothemis erythraea, and the first confirmed breeding record
of Lestes barbarus.
Further improvements and finer localization of the present distribution of most species
is expected in the next three years of the atlas survey. However, it is already apparent
that some species have declined, while others have become more numerous and have
expanded their range, including southern species until recently only rarely seen in
Denmark.
Of the 59 species known to have occurred in Denmark three have only occurred as
rare vagrants before 2014 and four are now considered as extinct. We find that for the
atlas project, citizen science is a very important source of data. To fully understand
dragonfly populations and evaluate protection measures, development of an effective
monitoring scheme is clearly needed. Here, citizen scientist data are helpful for the
development of concrete conservation measures, as well as providing a starting point
for more detailed research.
The results of the Danish dragonfly atlas will be compiled in the first national dragonfly
atlas publication which is scheduled for 2019.
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Dragonflies in Östergötland, Sweden
Tommy Karlsson
Entomologiska Föreningen Östergötland, Opphemsgatan 2, 582 37 Linköping

The Entomological Society of Östergötland in Sweden performed during 2008-2012 a dragonfly
survey in the county of Östergötland. Together with older records, the results from the survey
is presented in the book “Dragonflies in Östergötland”, which was published 25 June 2015. The
book is the first regional atlas of dragonflies in Sweden.
The survey was done by ca 150 volunteers. The county was divided into 161 10*10 km squares,
and these squares functioned as geographical units for the survey. The requested survey method
was to visit each locality for a field walk at least three times during summer: early summer, midsummer and late summer, at potential localities for Sympecma fusca also a visit in spring or fall.
In total, 14 120 observations of 52 dragonfly species have been reported up to 2012. Nearly 90 %
of the observations have been done during the survey project 2008-2012 and about 95 % from
2000. Nearly 90 % of the 10*10 km-squares has at least one observation of dragonflies during
2008-2012 and nearly half of the squares have ≥20 species. ≥40 species have only been found
in two squares, and in the most species-rich square 43 species were found. The most common
species, Aeshna grandis, was found in 87 % of the 10*10 km squares during 2008-2012, while
the most rare, Aeshna caerulea, was found in 0,7 % of the squares.
Probably because of the global warming, the establishment of Lestes virens and Ischnura pumilio
in Östergötland has been documented during the survey project. Other new species expected
to occur in Östergötland in the near future are, among others, Anax imperator and Erythromma
viridulum.
Östergötland is along with other south-eastern regions one of the most species rich regions in
Sweden. When comparing Östergötland with ten other regions in Europe where dragonfly surveys
have been performed, Östergötland is distinguished by the fact that some species classified as
redlisted and/or decreasing occurs more frequently in Östergötland than in most of the other
regions. Particularly Coenagrion armatum and Leucorrhinia caudalis can be pointed out as much
more common in Östergötland. Östergötland has both a national and international responsibility
for these species together with Aeshna serrata, Aeshna viridis and Nehalennia speciosa.
The increased knowledge on the dragonfly fauna in Östergötland will be useful in future nature
conservation and monitoring. Monitoring of the species listed in the Habitat directive is underway,
and the increased knowledge about distribution and frequency for these species may be useful.
Concerning conservation, Nehalennia speciosa is the only dragonfly species in Östergötland
which are nationally threatened and in need of specific monitoring. Otherwise, general nature
conservation and environmental protection will be the most efficient way for protecting and
developing the dragonfly fauna in Östergötland.
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The first regional survey of the dragonfly fauna in
Skåne, Sweden: a citizen science project
Magnus Billqvist & Linda Birkedal
The Swedish Society for Nature Conservation in Scania, Box 1013, 221 04 Lund

Skåne is the southernmost tip of Sweden and covers less than three percent of Sweden’s total area,
but the population of approximately 1 260 000 represents 13 % of the country’s entire population.
Compared to the rest of Sweden, the climate in Skåne differs primary by less cold during the
winter, in having longer springs and autumns and the highest annual average temperature in
Sweden (Malmö +8.4°C).
The region was surveyed 2009–2014 by volunteers in a citizen science project, and the results will
be published in an atlas representing the first ever regional survey of the dragonfly fauna in Skåne.
Anyone who wanted to participate in the survey had to choose at least one grid square (5 km x 5
km), and in that area visit as many different dragonfly habitats as possible. It was recommended
to visit these habitats at least three times; during spring, summer and early autumn.
The grids were surveyed by more than 130 volunteers who consisted of a blend of long time
dragonfly enthusiasts as well as amateurs who more recently took an interest. The latter complies
very well with the second goal of the project – to raise the awareness and knowledge of dragonflies
among the general public.
To further accomplish this, the project arranged activities such as field trips, lectures, summer
camps and courses. These were all without fees and open to anyone. A webpage (www.trollslandor.
se) was constructed and in the public Facebook group Trollsländor anyone could post pictures
and discuss dragonflies. A more or less regular newsletter was sent to all participants as well as
the financiers. Many more than the 130 persons mentioned participated in these activities and
submitted data records during the project, either as individuals or as part of other projects, such
as in NGOs or in schools.
Already during the first year of the project the number of data sets from the region exceeded
the total amount (3200) previously submitted to the Species Observation System (known as
Artportalen www.artportalen.se/). A total of 33 607 data records from 2009 to 2014 serve as
our basis for the atlas.
A total of 55 species were found during the project. Three were new for the region, three species
that were thought extinct in the province were rediscovered and a further three species were
not rediscovered. One species that occurs on the Swedish Red List and four species listed in the
Habitats Directive were found.
The result of the project can be considered as a snapshot of the dragonfly fauna in Skåne just
when climatic changes has sped up the rate of which southern species expand northwards. Unfortunately we have very little older data to compare with, but with the conclusion of this Atlas
Project we have something to compare to in the future.
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Current situation of the dragonfly species of lotic
habitats in Northrhine-Westfalia, Germany
Klaus-Jürgen Conze
Listerstr. 13, D-45147 Essen

In the last three decades the situation of the dragonfly fauna in the federal state of
Northrhine-Westfalia in Germany has changed a lot. One group with dynamic development that is rather obvious is the one of dragonfly species more or less bound to
lotic habitats. However the reason for this is not easy to explain.
Various factors, such as climate change, recovery of water quality, restoration of rivers
and brooks, increased knowledge and better methods, to name only the most important
ones, have built a complex picture. It is necessary to look at each species in detail to
get a grip on what is going on.
Although in general the “lotic species” seem to be expanding, there are also doubtful
cases that should be focused on in the next years. One example is Cordulegaster bidentata where the effects on adults and larvae can differ strongly, and it is not yet clear
which direction the future development will take. The talk will give an overview and
several examples.
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Dragonfly monitoring in Europe – a progress report
Tim Termaat1, Geert De Knijf2 & Arco J. van Strien3
1

Dutch Butterfly Conservation, P.O. Box 506, 6700 AM Wageningen, The Netherlands
Research Institute for Nature and Forest, Kliniekstraat 25, B-1070 Brussels, Belgium
3
Statistics Netherlands, P.O. Box 24500, 2490 HA The Hague, The Netherlands

2

After the European monitoring workshop of ECOO2014 we selected dragonfly distribution data from as many countries as possible, with the objective to assess supranational distribution trends. So far we received datasets from Andalucia, Bavaria, Britain,
Brussels & Flanders, Cyprus, France, the Netherlands, North Rhine-Westphalia, Sweden
and Wallonia.
The datasets differ in many respects, such as the number of records, the spatial density of observations and the period covered and recorder efforts are largely unknown.
Nevertheless, we believe it is possible to derive inferences on trends from these data if
we analyse these by occupancy models.
Earlier we showed the possibility to assess supranational trends for an example species,
Calopteryx splendens. The next step is to assess trends for many species. This requires
two steps: first the number of occupied squares will be assessed for separate countries
or parts of countries. We present a few examples. Then, these numbers will be combined
to achieve supranational trends. This requires a weighting procedure based on the ratio
of species range and number of visited squares per country/region. Species range may
be inferred from the distribution maps in the European atlas.
Our preliminary results show that the available data on dragonflies have a good potential
for European dragonfly monitoring, although data collection on a regular basis will
remain challenging. We expect this obstacle to decrease over time since databases expand rapidly in many countries, with an increasing number of such databases becoming
open source. Also, we can now indicate more accurately which minimum number of
squares with replicated visits are needed to participate as a country or region.
Future prospects are the development of European indicators for freshwater ecosystems
and a climate change indicator based on dragonflies. These would be valuable additions
to existing European biodiversity indicators which are all based on terrestrial species
groups. We stress the importance of funding possibilities to expand the dragonfly
monitoring network in Europe and to further develop dragonfly indicators.
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The importance of online reporting systems for increase
in knowledge of Odonata - the Swedish experience
Ulf Bjelke
Swedish Species Information Centre, Swedish University of Agricultural Sciences, Uppsala, Sweden

In Europe and elsewhere, dragonflies and damselflies have experienced a great increase
in popularity among naturalists and the public in general during the past 15 years. The
reason for this is often attributed to the advent of powerful digital cameras, new field
guides and online communities. In Sweden this increase has been quite remarkable
and an important contributing factor is the reporting system, The Swedish Species
Gateway – SSG (Artportalen.se). SSG was developed by the Swedish Environmental
Protection Agency in the late 1990s for online reporting of birds, but other organisms
were added later, the invertebrates, including odonates in 2006.
The possibility in SSG to easily find localities of rare species, generate lists of own
reports, and to detect obvious gaps in knowledge, have triggered substantial activity
in this field, contributing to a great increase in the understanding of the Swedish
dragonfly fauna. To date, 120 000 Odonata observations have been reported in SSG.
In this talk, patterns and statistics from this dataset will be shown along with a short
demonstration of the SSG.
Several new species to Sweden have been reported in the SSG. Domestically, numerous
recordings of previously unknown species in the Swedish fauna regions have been done,
especially in the north-central part of Sweden. However, the simultaneous increase
in knowledge along with a warmer climate often makes it hard to discern whether
a northward increase in distribution is taking place. Nevertheless, for some species
this can be shown. For instance, the Emperor Dragonfly, Anax imperator, which was
recently found in Sweden for the first time; a clear annual northward spread can be
seen using the SSG map tool.
Reports from the public into the SSG is essential for the Swedish Red List assessment
that takes place every five years, and this will be demonstrated using the endangered
damselfly Nehalennia speciosa as an example.
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Odonata of the European Habitats directive:
some results of the two reporting periods on the
conservation status of dragonflies in Europe
Geert De Knijf
Research Institute of Nature and Forest (INBO), Kliniekstraat 25, 1070 Brussels, Belgium

The Habitats Directive (1992) aim to maintain or restore natural habitats, fauna and
flora. Altogether 16 dragonfly species are now mentioned in either or both Annexes.
Eleven are listed in Annex II, and for these species member states must designate Special
Areas of Conservation (SAC). Thirteen are listed as Annex IV, meaning that they are
protected in the 28 member status, together with their habitats.
One of the obligations of the Habitats Directive is that member states have to report
every six years about the conservation status of the habitats and the species. The
conservation status of each species must be assessed for each biogeographical region
occurring in a country. This includes assessing the range, the population size, habitat
for the species and future prospects. For range, population and habitat a short term
trend direction (12-year time window) and a long term trend (24-year) must be given
(stable, increasing, decreasing, unknown). Besides, a favourable reference range and
population must be mentioned and the current range and population must be assessed
against these favourable values.
Based on the reporting from 2013, we present some general results for dragonflies
and for some species more detailed results are given, including a comparison with the
results of the assessment of their habitats. On a biogeographical scale, the Boreal region
and to a lesser extent also the Continental has proportionally the highest number of
species in a favourable conservation status while the Atlantic has the lowest number.
And information from two third of the dragonfly species from the Mediterranean is
lacking for a good assessment.
Comparing the reporting results from 2007 and 2013, there is no genuine change in the
assessment status for dragonflies in the Boreal and the Alpine region. Half of the species
has now a better conservation status in the Atlantic region than in 2007 although most
still remain unfavourable or even bad. In the Continental region the status of half of the
species is now much better and this is also the case for the four assessed species in the
Mediterranean. The reasons for change are diverse and not always clearly understood.
This is partly due to the lack of harmonization in the data used for the assessment. Only
rarely are monitoring data used and the reference values for range and population are
defined by member states and vary accordingly based on their conservation efforts.
ssergnoC naeporuE dr3

ygolotanodO no

52

4102 yluJ 01-7

ECOO 2016: BOOK OF ABSTRACTS

4102 OOCE

Monitoring of dragonflies listed in the EU´s habitat
directive in Sweden
Tommy Karlsson
Länsstyrelsen Östergötland, 581 86 Linköping

The member countries in the European Union are obliged to report the conservation
status for species listed in habitat directive every 6th year. To gather information about
population sizes and trends for the species in Sweden, the Swedish Environmental
Protection Agency funds an action named “Biogeographical monitoring”. The County
Administrative Board of Östergötland has been assigned to coordinate the biogeographical monitoring of dragonflies (Odonata) and diving beetles (Dytiscidae) listed
in the Habitat directive in Sweden. Monitoring programs for the species are under
development, and current proposals are here presented.
The dragonfly species listed in the habitat directive occurring in Sweden are Aeshna
viridis, Leucorrhinia albifrons, L. caudalis, L. pectoralis and Ophiogomphus cecilia. In
addition, Sympecma paedisca has been found at some localities the last decade, but
due to its´ recent establishment in Sweden, it is not yet subject for monitoring. Only
O. cecilia is nationally redlisted (Near Threatened).
Both Aeshna viridis and Ophiogomphus cecilia have quite well-defined habitats in
Sweden. A. viridis mainly occurs in eutrophic-mesotrophic lakes with the plant Stratiotes
aloides, while O. cecilia are restricted to some large rivers in the north-eastern part of
Sweden. The strategy for monitoring these species is to recurrent detect occurrence of
the species at about 20 localities (both with and without the species) by searching for
exuviae and/or larvae (A. viridis).
The Leucorrhinia species have large distribution areas in Sweden and there are probably a large amount of unrecorded localities. Thus, they are believed to be more or
less common and probably demonstrating stable population trends. In addition, they
seem to have quite broad ecological amplitudes and occur in several different habitats.
Monitoring such species with limited means is a challenge! The Leucorrhinia species
will together with the diving beetles be monitored in a number of randomized 1*1 km
squares. To optimize the chance of detecting the species, both imagos as well as larvae
and exuviae will be sought after.
Furthermore, to increase observations of the species from the public, they are noted in
an information campaign by the Swedish Species Information Centre, the County Administrative Board of Östergötland, and the Swedish Dragonfly Society. Determination,
ecology, distribution and lack of knowledge are described in folders for every species.
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The start of a new management strategy for Water
Soldier Stratiotes aloides to protect the Green Hawker
Aeshna viridis
G. Milder, C. Brochard, R. Wiggers and S. de Vries
Groningen, Netherlands

The Netherlands are known throughout the world for its well organised water management system. Within this system local water management is executed by several water
boards. They make sure all waterways are free of obstructions and water can flow freely
to the sea. This is the only way to ensure the safety of all inhabitants of the Netherlands,
especially in times with a lot of excess water.
In the northern provinces of the Netherlands we find that waterways are being blocked
by S. aloides, a plant that facilitates succession of streams, ponds and other waterbodies. To insure a free water flow through these waterways, S. aloides is being removed.
However, in the Netherlands, the dragonfly A. viridis depends solely on S. aloides for
its survival and this dragonfly is protected by European law. This means that the water
boards are not able to remove all plants of S. aloides, but only 50%. Since the main task
of the boards is to ensure free waterways their management techniques are not always
ecologically friendly.
To ensure the survival of A. viridis in these waterways we have developed a new management strategy for S. aloides, which will be tested in the coming years. We will compare
the old strategy and the new strategy on the occurrence and reproduction of A. viridis.
This new system could also improve the biodiversity in these systems.
During the summer of 2015 the research locations were chosen and the first abiotic
and biotic parameters were measured, to create a baseline. Later this year, in autumn,
the new management strategy was implemented. This means that we will receive our
first results at the end of july and august of 2016, therefore the presentation will focus
on the newly developed technique.
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Conservation management of the threatened damselfly
Lestes macrostigma: ecology-informed habitat restoration
Philippe Lambret1,2 & Robby Stoks3
Tour du Valat Research Institute, Le Sambuc, F-13200 Arles, France. 2Société française d’Odonatologie, 7
rue Lamartine, F-78390 Bois-d’Arcy, France. 3Laboratory of Aquatic Ecology, Evolution and Conservation,
Charles Deberiotstraat 32, box 2439,B-3000 Leuven, Belgium.
1

The Dark spreadwing Lestes macrostigma is a stenoecic damselfly species (Insecta:
Odonata). It inhabits temporary brackish ponds and marshes and is encountered on
few sites across its scattered distribution range. As for the preferred habitat type also
the populations are decreasing, so that the UICN considers this species as Nearly
Threatened to Endangered from the international to regional scale. According to the
French Action Plan for Odonata, we first improved the knowledge of its biology and
ecology and second we implemented a pilot habitat restoration program.
While adults lay eggs in several plant species, they show higher oviposition rates in the
Sea club rush Bolboschoenus maritimus and in dead shoots of Juncus maritimus. This
adult oviposition preference seems beneficial for the progeny’s fitness: eggs hatching
success is higher in B. maritimus, and eggs hatch earlier in B. maritimus and dead shoots
of J. maritimus compared to eggs laid in other plant species. A survey of site occupancy
of L. macrostigma based on the presence of larvae at 38 water bodies indicated major
habitat features determining the presence of L. macrostigma. A tree analysis showed
that that larvae select (1) temporary, (2) deeper ponds (3) with well-developed aquatic
plants, (2) allowing the larvae to complete their development before the pond dries out
and (3) probably as feeding zone and refuge against predators. Generalised linear models confirmed the importance of ponds depth and of the abundance of aquatic plants,
but also pointed out as key habitat features (4) the water pH and (5) the abundance of
preferred plant species during oviposition.
In a pilot habitat restoration program ten temporary ponds were created between 2013
and 2015 within different protected areas of the Camargue at locations chosen based
on modelling the hydrological functioning using topographic and meteorological data.
We are currently monitoring the colonisation of the ponds by plants and dragonflies.
An important limitation for L. macrostigma colonisation is that the new ponds are dominated by halophilous plant species while the preferred oviposition plants are scarce.
The transplantation of target plant species therefore appears to be a necessary further
step in the pond restoration project in order to enhance the chance of breeding for L.
macrostigma. Meanwhile, we observed that L. macrostigma adults already dispersed to
these ponds in 2015 from known populations hundred meters further. Some of these
early colonists laid eggs in the few available suitable plant species. The spring 2016
3rdthis
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field monitoring told us that
colonisation isCongress
effective in one of the restored ponds.
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Long-term genetic monitoring of the dragonfly
Orthetrum coerulescens: direct anthropogenic
impact versus climate change effects
Rebecca Herzog1 & Heike Hadrys1, 2, 3
1

ITZ, Ecology & Evolution, University of Veterinary Medicine Hannover,
Bünteweg 17d, 30559 Hannover, Germany.
2
American Museum of Natural History, The Sackler Institute for Comparative Genomics,
New York, NY 10024, USA.
3
Department of Molecular Cellular and Developmental Biology,Yale University,
165 Prospect Street, New Haven, CT 06511, USA.

Modern conservationists call for genetic datasets to evaluate and understand the impact
of human activities on natural ecosystems and species. Though the number of genetic
assessments to critical species shows a fast and steadily incline throughout the last
decades, long-term monitoring datasets are still rare.
In the presented study, a population of the Keeled Skimmer, Orthetrum coerulescens
(Odonata: Libellulidae), was monitored over a time period from 1989 to 2013. Study site
was an artificial irrigation ditch in one of the last European stone steppes and “nature
heritage”, the Crau in Southern France. This ditch has an unusual high biodiversity of
odonate species, prominent indicators for evaluating freshwater habitats. A clearing of
the canal in 1996 was assumed to have great negative impact to the larval populations
of the inhabiting dragon- and damselflies.
Two mitochondrial markers (CO1 & ND1) and a panel of six nuclear microsatellite loci
were used to assess genetic diversity in general and revealed a dramatic decline in diversity parameters between the years 2004 and 2007. From 2007 onwards the population
shows a stabilizing trend but has not reached yet the amount of genetic variation from
the beginning of this survey. Interestingly, this decline cannot be referred to a clearing
of the canal or any other direct impact. Instead, it is most likely that the populations’
decay was inferred by extreme weather conditions during the specific years. A severe
draught is recorded for the summer months of these years, leading to reduced water
levels in the canal causing also other water parameters to change. Nevertheless, the data
provide important insights into population genetic dynamics and metrics that should
be incorporated when management plans are developed.
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The genetics behind the northward expansion of
the Scarlet Darter Crocothemis erythraea
Wiebke Feindt1, Katrin Pfeiffer1, Runa Lahmann1, Sandra Damm1 and Heike Hadrys 1, 2, 3
1

ITZ, Ecology and Evolution, University of Veterinary Medicine Hannover, Bünteweg 17d,
30559 Hannover, Germany.
2
The Sackler Institute for Comparative Genomics, American Museum of Natural History,
New York, NY 10024, USA.
3
EEB, Yale University, 165 Prospect Street, New Haven, CT 06511, USA.

Recent climate change has a widespread impact on worldwide natural ecosystems demonstrated by not only an increase of surface temperatures but also extreme events like
heavy storms, rains or dry periods. As a response to these changing habitat conditions
many insect species have shifted their geographic ranges, changed seasonal activities,
abundances or migration patterns. Odonates (dragonflies and damselflies) with their
high ecological sensitivity and habitat specificity present one key model to study possible impacts of climate change. The Scarlet Darter Crocothemis erythraea is such prime
example. Originally it was described as an African and Mediterranean species, but
has expanded its range northwards starting in the 1990’s and has established breeding
populations in Northern Germany and the Southern United Kingdom.
In a first attempt to clarify the genetic patterns of the northward trend we compared
African with European populations by examing two mitochondrial genes (CO1 and
ND1). Furthermore, we modelled Crocothemis’ distribution potential using species
distribution models via MaxEnt under a moderate scenario. The genetic population
structure analyses of 23 populations from Africa and Europe show high numbers of
private haplotypes and an almost complete separation of African and European populations, with only three shared haplotypes. This allows the presumption of an ongoing
radiation process between native African and “new” European populations. A restricted
gene flow between western and eastern European populations may further indicate a
northwards directed stepping stone migration pattern. Furthermore, MaxEnt predictions based on five selected biovariables demonstrate a strict niche separation of African
and European populations and secondly a high potential that C. erythraea may reach
further north until 2050 under a continuous moderate climate change.
We here present a combined analyses of population genetics with species distribution
models verifying the potential of a generalistic species to expand its range in a short
time period under certain conditions. Monitoring the coexistence with northern species
e.g. Sympetrum spp that occupy a similar ecological niche like C. erythraea will be an
aspect of climate change studies in the future.
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Determinants of odonate communities spatial
assemblages along a blueway in Normandy, France
Aurélie Husté1, Mickaël Le Gall1, Audrey Chaput-Bardy1
1

ECODIV URA IRSTEA/EA 1293, University of Rouen, 76821 Mont-Saint-Aignan cedex, France

Wildlife species are confronted with both a loss of suitable habitats and increased
disturbances from human activities in the surrounding matrix. In this context, dispersal
may be a fundamental process that allows population persistence when connectivity
is preserved.
In France, the concept of Greenways and Blueways is more and more considered in
order to promote interconnectivity between natural areas. Considering Blueways
only, mainly active waters are often studied while ponds seem to be less interesting.
Yet ponds are regularly described as spots of biodiversity and announced as “potential
relays” in Blueways.
In this context, we studied odonate communities and more especially, the dispersal of
a damselfly Ischnura elegans, considering ponds between two unconnected watersheds
located in Normandy region (France). Particularly, 25 ponds along the Seine river,
11 ponds along the Durdent river and 8 ponds between the two river basins were
considered.
First, we investigated the role of pond characteristics (i.e., habitat and surrounding
landscape) on odonate assemblages. Species richness of odonates was assessed using
the point count sampling method usually considered to estimate bird abundance. Five
temporal point counts regularly time-spaced were therefore realized in each pond
between early June and late July 2013 in order to account for differences in species
phenology. Second, we investigated the spatial genetic structure and the isolation by
distance in the study freshwater network. To do this, 25 tarsi of males and 25 of females were sampled in each pond and genotype using 17 species-specific microsatellite
markers. More precisely, our sampling design allowed us to test for dispersal effects on
genetic differentiation between ponds and between the two watersheds.
The spatial distribution of ponds with different local characteristics affects the shape of
the local odonate communities. Particularly, preys among freshwater macroinvertebrates, pond area and aquatic vegetation do not impact in the same way the community
composition of damselflies and dragonflies in a pond. Moreover, an important gene
flow between populations of I. elegans suggests that dispersal occurs between ponds
according to a “stepping stone” model. Clusters of ponds and the direction of migrant
flows have been identified. Our results suggest that ponds must be considered as essential tools to maintain continuities when anthropic pressure in the surroundings of
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Environmental DNA based monitoring of dragonflies –
is it time to ditch the dipnet?
Lars Lønsmann Iversen
Biological Institute, University of Copenhagen,
Universitetsparken 4, DK-2100 Copenhagen Ø, Denmark

Since the birth of modern genetics molecular methods have been frontiers in the
constant race for advancing our abilities to track species and understanding local
communities. During the last seven years the use of environmental dna (eDNA) has
rapidly emerged as a new tool potentially replacing conventionally used methods for
aquatic biodiversity surveying and monitoring.
In a time where the continuous decline in Earth’s biodiversity represents a major challenge for researchers and stakeholders, eDNA based monitoring do promise a solution
to some of the greatest challenges in species and whole community monitoring. It
has been demonstrated for numerous species that DNA in water samples can be used
to document presence and potential benefits of increased reliability, sensitivity and
repeatability has been advocated. The appealing simplicity - water samples instead of
experts - has quickly led the way from concept to implementation in practical nature
management.
Based on the current literature and unpublished work I will present an overview of
developments in the field of environmental DNA monitoring with a special reference
to dragonflies and damselflies and discuss some major challenges. This technology
may likely replace some aspects of traditional aquatic monitoring regimes in the near
future but it is essential that the new possibilities are embraced with a critical mind-set.
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Influence of environmental factors on abundance and
diversity of Odonata in karst ponds in alpine region in
Slovenia
Ana Tratnik1, Igor Zelnik2
1

Mijavčeva ulica 24a, 1291 Škofljica, Slovenia
Biotechnical Faculty, Department of Biology, University of Ljubljana,
Večna pot 111, SI-1000 Ljubljana, Slovenia

2

Karst ponds are man-made standing water bodies in karst region, where otherwise
there is no surface water. They were created as a water supply for cattle during the
summer. Odonata larvae were sampled in sixteen karst ponds in the pre-Alpine region
of Slovenia from July to September 2014.
We were interested in the influence of environmental factors on the presence, abundance
and diversity of Odonata in karst ponds. Every pond was sampled once following the
PLOCH method. Additionally, 75 environmental variables were recorded, including
coordinates, date of sampling, chemical and physical properties of the water, habitat
characteristics, hydromorphological characteristics, number of habitats and land-use
in the catchment area.
Student’s t-test was used to find the differences in environmental factors between ponds
with high and low number of Odonata larvae and ponds without them and also for
comparing the abundance and diversity of Odonata larvae in different habitats of ponds.
To analyse the correlation between environmental factors and the presence, abundance
and diversity of Odonata larvae, Spearman correlation coefficients were calculated.
The influence of environmental factors on the structure of Odonata community in
ponds was revealed by Canonical Correspondence Analysis (CCA). In the samples,
393 Odonata larvae of 3 families and 5 species were found.
Results show that 45 variables are significantly correlated with Odonata in ponds. For
instance, high concentration of ammonia reduces their presence, abundance and diversity. On the other hand, high diversity and macrophyte cover have a positive effect.
Odonata larvae were more abundant in the riparian than in the central part of the pond
and on the well vegetated than on bare substrate. Most of the factors with a negative
effect on Odonata in ponds are connected with the presence of cattle. Although cattle
are the reason that karst ponds exist, their presence has a negative impact on the biodiversity of ponds.
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A new biomonitoring software system for citizen science
Stanislav Ožana, Michal Hykel, Michal Burda, Aleš Dolný
Department of Biology and Ecology, Faculty of Science, University of Ostrava,
Chittussiho 10, Slezská Ostrava 710 00, Czech Republic

Abstracts: Extras

Odonates are good bioindicators, as well as an important group for nature conservation. Data of sufficient
quality and quantity as a scientific background for nature conservation practice are very important but often
unavailable. A so-called citizen science is a promising idea to both obtain data and attract people's attention
for nature. We are developing a software system for identification of dragonflies and damselflies of the
Central Europe (about 78 species). The system will run on mobile computer devices (such as smart-phones
or tablets) and will be able to identify adult odonates based on GPS coordinates, altitudes, morphotypes,
habitats and coloration.
To create the classification model, we processed more than 130,000 records of odonates. According to our
pilot experiments, the preliminary model based only on GPS, altitude and date of observation is able to sort
the identifications by likelihood in a way that the correct dragonfly species is on the first position in the list
with 16.7 % probability and among the first five positions with 45.9%. We expect much higher accuracy after
adding the information about morphotype, habitat and coloration.
The software will work with biomonitoring server where it will store the records about observations. Our
application will enable the users to report the date, position and other details, including photos, easily, which
will enable us to validate manually the identification of dragonfly species. We believe that this approach will
greatly improve the monitoring of dragonfly populations. In the future, the developed application could
be used not only in the Czech Republic, but also in other European countries. It could be also adapted for
identification and reporting of other species from the realm of animals and plants.

Body temperature of adults of Cordulegaster bidentata
and C. heros during daily flight activity
Otakar Holuša, Kateřina Holušová
Mendel University in Brno, Faculty of Forestry and Wood technology,
Zemědělská 3, 613 00, Brno, Czech Republic
In July 2013 was monitored body temperature of adults of Cordulegaster bidentata (locality in Moravskoslezské Beskydy Mts. Ostravice village-Muchovice place, eastern part of Czech Republic, 680 m a.s.l.), and
Cordulegaster heros (locality in Malé Karpaty Mts., Červený Kameň village-Zajačí jarok stream, western
Slovakia, 310 m a s.l.). Flight activity was observed during several days from cca 6:00 a.m. to cca 7:00 p.m. Body
temperature was measured with contact thermometer Voltcraft PL-125-T2USB on lower part of mesothorax.
Body temperature of C.bidentata was found from 26,3°C at 8:00 a.m. (outside air temperature 15,0°C), with
maximum at 2:30 p.m. t=33,8°C (outside t=27,0°C), and at 5:30 p.m. t=30,3°C (outside t=28,5°C). Body
temperature of C.heros was found from 30,2°C at 6:20 a.m. (outside air temperature 19,8°C), with maximum
at 11:05 a.m. t=35,8°C (outside t=27,7°C), and at 5:47 p.m. t=33,9°C (outside t=29,2°C). The temperature
difference of mesothorax and outside air temperature at C.bidentata reaching up in the morning 11,3°C,
in the evening to reduce the difference at 2°C. The temperature difference of mesothorax and outside air
temperature at C.heros reaching up in the morning 12,2°C, in the evening to reduce the difference at 4,7°C.
Body temperature of mesothorax at C.heros at morning was found before sunrise. Absolute maximum body
temperature in both species was found
rd 35,8°C.
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Field Trip Above the Arctic Circle
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Mid Congress Field Trip

Miscellaneous information II

The trip will go to an area rich in dragonflies and different habitats in the northeastern
part of Skåne. We would like to emphasize species and their habitats, and spend most
of the day in the field. The plan is therefore to visit a variety of habitats during a whole
day. You vill be let off the bus and explore the area at your own leisure. You have the
option of doing that on your own or with others, and have several sites to explore.
A small bog (Ormagylet) with Moorland Hawker Aeshna juncea, Bog Hawker Aeshna
subarctica, Small Whiteface Leucorrhinia dubia and Ruby Whiteface Leucorrhinia rubicunda. Ponds, shallow marshes and slow running waters (Hejhölen) with Spearhead
Bluet Coenagrion hastulatum, Small Pincertail Onychogomphus forcipatus and Brown
Hawker Aeshna grandis. Small lakes (Havagyl, Blistorp) with Large Redeye Erythromma
najas, Dark Whiteface Leucorrhinia albifrons, Lilypad Whiteface Leucorrhinia caudalis
and Eurasian Baskettail Epitheca bimaculata.
For the birdwatchers there are good chances to see species such as Osprey, Red Kite,
Crane, Black Woodpecker and Parrot Crossbill.
In case of really bad weather we have a back up plan which includes a completely
different field trip.
When in Sweden, please submit your observations to Artportalen: https://www.artportalen.se/ (note that you can switch language to English).
Form and photos in the Book of Abstracts by Magnus, unless otherwise stated. The Lily Pads
and dragonflies in different colors were made for the two previous ECOOs.

Tyringe
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The ECOO 2018 will be held in
the Czech Republic!
We have already started to slowly prepare the organization of the congress, details
will be presented this year in Sweden.
Short basic information
• place of Congress: Brno (the second largest city in the Czech Republic).
• organisation: Mendel University in Brno, with cooperation University of Ostrava,
Nature Conservation Agency of the Czech Republic.
• transport to CZ: best by plane to Vienna (and by bus to Brno) or to Prague (and by
bus to Brno), Brno lies on the main highway D1 from Prague to Bratislava or Wien.
Field trips
• to pannonian lowland (50km south from Brno) for observing mediterannean species – stable population of Coenagrion scitulum, Epitheca bimaculata, Crocothemis
erythraea, Gomphus flavipes etc.
• second place (60km easternwards from Brno) – northermost population of Cordulegaster heros in the uphills of Carpathian Mts., Cordulegaster bidentata, Ophiogomphus cecilia.
Post congress field trip
• to visit hercynic mountains the Hrubý Jeseník Mts. with population of Somatochlora
alpestris, S.arctica, Aeshna subarctica, Aeshna juncea, Leucorrhiunia dubia etc.
• lowland of Odra river with 3 Gomphids rd
• Carpatian Mts. – with population of Cordulegaster bidentata.
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