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Monday, 7t

Session la £COLOGY

11:30 Robby Stoks
Integrating fundamental and applied ecology araution using damselflies as
model systems

12:20 Lieven Therry, Dries Bonte & Robby Stoks
Evolutionary ecology of range expansion in the sifty Coenagrion scitulum

Session 1b £COLOGY

14:30 Franz-Josef Schiel
Flea circus in the aquarium — Habitat choice expemts with Odonata larvae of
vernal pond species versus permanent water species

14:55 Philippe Lambret, Aurélien Besnard, Stanislav Gorb& Natalia Matushkina
Oviposition host plants ofestes macrostigmea preference for the sea-club
rushBolboschoenumaritimus?

15:20 Adolfo Cordero-Rivera, M. Olalla Lorenzo-Carballa, Virgilio Vieira
& Carlo Utzeri
Terrestrial mited_eptus killingtonion parthenogenetischnura hastatat Pico
island (Azores)

15:45 Mickaél Le Gall, Aurélie Husté & Audrey Chaput-Bardy
Capture-Mark-Recapture study kstchnura elegan®n four networks of ponds
in Upper Normandy

1c —POSTER presentation

16:40 Romain Garrouste & André Nel
The griffenflies (Meganisoptera, Odonatoptera}taf late Permian of Lodéve
(South of France): smalls and “giants”
16:50 Patricia Casanueva Gomez, Francisco Campos & Tatiaxelasco
Patterns of variation in the anal loop of the Migr HawkerAeshna mixta
Latreille, 1805 (Anisoptera, Aeshnidae)
17:00 Laurence Cousseau, Mathieu Mirabel, Arthur Compin, David Alquier,
Amaia Iribar & Laurent Pelozuelo
Validation of a non lethal sampling method for DNgbllection in adult
dragonflies
17:10 Genaro da Silva-Méndez, M. Olalla Lorenzo-Carballa, Laurence
Cousseau, Laurent Pelozuelo, Phillip C. Watts & Adiio Cordero-Rivera
Population genetics of the Western-Palearctic demgonflyOxygastra curtisii
17:20 Robert Spani, Marina Vilenica & Vedran Segota
Preliminary results of thieindenia tetraphyllamonitoring scheme in Croatia
17:30 Marina Vilenica, Damjan Vinko, Klaus-Jirgen Conze, Dejan Kulijer
& SaSa Rajkov
Balkan OdonatOlogical Meeting 2013 realised inafieo
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Tuesday, 8th

Session 2a ECOLOGY

9:30

9:55

Hajnalka Anna Gyulavari, Lieven Therry, Gyorgy Dévai & Robby Stoks
Sexual selection on flight performance and theedythg physiological and
morphological traits in a scrambling damselfly

M. Olalla Lorenzo-Carballa, Sylvain Charlat, Thomas N. Sherratt, Hans
Van Gossum & Christopher D. Beatty

Detection and characterization\@blbachiainfections in natural populations of
different species of the geniesobasi§Zygoptera, Coenagrionidae).

Session 2b -6ENETICS & PHYLOGEOGRAPHY

10:50

11:40

12:05

12:30

Phillip C. Watts

What molecular genetic studies have taught ustatanates — Where do we
go from here?

Phillip C. Watts, M. Olalla Lorenzo-Carballa, Sénia Ferreira, Angela M.
Sims, David J. Thompson & Cédric Vanappelghem

Spatial genetic structure of fragmented populatiohCoenagrion mercuriale
in northern France

Sonia Ferreira, David Thompson, Paulo Célio AlvesJosé Carlos Brito
& Phillip C. Watts

Phylogeographic structure @oenagrion mercuriatewhat newly developed
DNA sequence markers tell us

Christopher Hassall, Simon Keat, Phillip C. Watts & David Thompson

Genetic and morphological variation at an expagpdiange margin in a
damselfly
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Wednesday, 9ih

Session 3a FAUNISTIC & BIODIVERSITY

9:30 Klaus-Jirgen Conze & Mathias Lohr
The german atlas of dragonflies
9:55 Costanza Uboni

Atlas of the dragonflies of Italy
10:20 SaSa Rajkov

Public participation in recording dragonflies iarBia
10:45 Florent Prunier

Second atlas of odonata of Andalusia

Session 3b FAUNISTIC & BIODIVERSITY

11:40 Geert De Knijf & Tim Adriaens

Discovery of a population agsomphus flavipesn the Albert Canal (Belgium):
suboptimal habitat or underestimated ecologicall@nae?

12:05 SaSa Rajkov
Lestes macrostigma Serbia

12:30 Marina Vilenica, Dejan Kulijer & Bogi ¢ Gligorovié

New data on distribution and threats to the pdjmria of Caliaeschna
microstigmaat the north-western edge of its range
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Thursday, 10th

Session 4a -€ONSERVATION & MANAGEMENT

9:30 Raphaélle Itrac-Bruneau, Xavier Houard & Samuel Joivet
The French Action Plan for Odonata: one year leetbe end of the program,
what are the achievements and the first lessons?

9:55 Florence Merlet, Xavier Houard & Renaud Puissauve
Reporting of Habitats Directive: assessment oftitrgservation status of french
Odonata

10:20 Andreas Martens & Klaus G. Leipelt
Crayfish on ice — Identification of invasive creyf species threatening
European odonates

Session 4b -€ONSERVATION & MANAGEMENT

11:25 Martin Jeanmougin, Fabien Leprieur, Grégoire Lois & Philippe Clergeau
Fine-scale urbanization affects Odonata speciesrglty in ponds of a megacity
(Paris, France)

11:50 Christiane Jakob, Gaétan Lefebvre & Brigitte Poulin
Effect of Bti mosquito control on richness and abundance of @doim the
Camargue

Session 4c BEHAVIOUR

12:15 Andreas Martens
Reproductive behaviour @ygonyx torridus

12:40 lago Sanmartin-Villar, Sara Debecker, Miguel de Gunea-Luengo, Adolfo
Cordero-Rivera & Robby Stoks
Behavioural syndromes across metamorphosis in falour-polymorphic
Ischnuraspecies

Session 4d MONITORING

14:30 Tim Termaat, Arco J. van Strien, Roy H.A. van Grunwen, Vincent J.
Kalkman & Calijn L. Plate
Have dragonflies recovered in the Netherlands?

14:55 Tim Termaat & Geert De Knijf

Workshop: dragonfly monitoring in Europe



Abstract book

Abstracts

oral communications



8 ECOO 2014

Integrating fundamental and applied ecology and
evolution using damselflies as model systems

Plenary talk by
Robby STOKS

Laboratory of Aquatic Ecology, Evolution and Constion, K.U. Leuven, Charles Deberiotstraat 32,
B-3000 Leuven, Belgium; robby.stoks@bio.kuleuven.be

I will present an overview of recent and ongoingrkvan the integration of
fundamental and applied ecology and evolution inresearch team at the University of
Leuven. A first topic centers around stress ecolapere we have been studying how
combinations of stressors may reinforce each ahdrhow stressors may show delayed
effects thereby sometimes bridging metamorphosis.ekample, exposure to predation
risk may increase the toxicity of contaminants dethyed effects of contaminants may
shape interactions with predators. A second toprders around the effects of climate
change and evolution of species along latitudimatignts. Both topics will be integrated
as | show how latitudinal gradients can be usea sgace-for-time substitution to inform
how species will react to contaminants in a warnagld.



Abstract book 9

Evolutionary ecology of range expansion
in the damselflyCoenagrion scitulum

By Lieven THERRY*, Dries BONTE & Robby STOKS

! Laboratory of Aquatic Ecology, Evolution and Conggion, K.U. Leuven, Charles Deberiotstraat 32,
B-3000 Leuven, Belgium
2Terrestrial Ecology Unit, Department of Biology, Bty of Sciences, Ghent University, K.L.
Ledeganckstraat 35, B-9000 Ghent, Belgium

* Speaker <lieven.therry@bio.kuleuven.be>

The ranges of many species are currently shiftiopyards triggered by global
warming. Populations at the expansion front expegeadifferent selective forces than do
populations in the core of their range and this ltave large impacts on the evolution of
phenotypic traits at the expansion front. Evolugighprocesses at the expansion front
may influence the rate of further range expanshuntic interactions and fitness of
populations at the expansion front. We here presenstudy investigating eco-
evolutionary processes which take place during gbleward range expansion of the
damselflyCoenagrion scitulumin a first step we quantified phenotypic diffeiation in
flight-related traits, immune function, traits reld to population growth rate and
behaviour. We documented higher investment in flighated traits at the expansion
front, which is expected to evolve in responséntsitu natural selection and/or spatial
sorting whereby only the best dispersers reactexpansion front. Furthermore, higher
immune function was observed in individuals at thepansion front and this likely
evolved in response to selection for high investmenmmune function and reduced
parasite load during dispersal through the negagéiffect of high parasite load on
dispersal ability. Animals at the expansion froatlla higher growth rate and a faster
development which likely evolved as responses & lthw densities at the expansion
front. In contrast, females at the expansion fiwad no higher fecundity. Larvae at the
expansion front were consistently more active caoegbawith larvae from core
populations, likely driven by a higher energy dethast the expansion front for
investment in flight-related traits and growth. Tihgestigated traits may shape abiotic
and biotic interactions at the expansion front. tas, in a second step we investigated
the effect of food limitation, prey-predator intetians and competitive ability in larvae;
and sexual selection in adults from core and edgelptions. Larvae from the expansion
front experienced a larger negative effect of fdiodtation compared with larvae from
core populations likely reflecting a cost of a éaslife-history. In contrast, the higher
activity of larvae at the expansion did not inceeaasceptibility to a visual predator nor
did it increase competitive ability. We found catent sexual selection in males for a
longer flight duration. Instead, sexual selection liigher fat content was stronger in
populations with lower average temperature durimg ftight season. Knowledge about
changes in abiotic and biotic interactions at tkpaesion front may be important to
predict future species distribution under conterappglobal warming.
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Flea circus in the aquarium — Habitat choice
experiments with Odonata larvae of vernal pond
species versus permanent water species

By Franz-Josef SCHIEL
Turenneweg 9, D-77880 Sasbach, Germany; franz-gaseél@inula.de

In contrast to larvae of Odonata developing in @aremt waters, those typically
reproducing in temporary waters are characterizethé following traits: (1) fast growth
and short larval development time, (2) high mopilitith frequent transitions between
micro habitats and (3) low tendency to hide in gefslin the presence of fish predators.

To find out whether there are differences in halbteice between larvae of species
reproducing typically in temporary ponds likeestes barbarysL. dryas Sympetrum
flaveolumandAeshna affinisand congeneric species reproducing in both permtaared
temporary pondsLéstes sponsd.. virens L. viridis, S. danageS. depressiusculuns.
sanguineumsS. striolatum S. vulgatum Aeshna mixtg the following experiment was
carried out. Ten medium size larvae of each ofstiecies listed above were transferred
into aquariums with a volume of 10 litres for twouns. During the experiments the
preference of each species was evaluated duringnbichoice trials where the
complexity and darkness of the habitat were maaipdl

The experiment was conducted both with hungry kramad with well-fed larvae in
the experimental containers. The results are predeand shortly discussed with regard
to the ecology of the species.
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Oviposition host plants dfestes macrostigma
a preference for the sea-club rush
Bolboschoenus maritimis

By Philippe LAMBRET*, Aurélien BESNARD, Stanislav GORB
& Natalia MATUSHKINA®

1Tour du Valat Research Centre, Le Sambuc, F-1320&ARrance
2Société francaise d’Odonatologie, 7 rue Lamartin@&8390 Bois-d’Arcy, France
3BEV-EPHE, UMR 5175 CEFE, Campus CNRS, 1919 route de Mende
F-34293 Montpellier Cedex 5, France
4 Department of Functional Morphology and Biomecharifz®logical Institute of the University of Kiel,
Am Botanischen Garten 1-9, D-24098 Kiel, Germany
®Department of Zoology, Institute of Biology, TaraseSchenko National University of Kyiv, 64/13,
Volodymyrska Street, 01601 Kyiv, Ukraine

* Speaker <lambret@tourduvalat.org>

Across the breeding sites tfstes macrostigm#he relative abundance of plant
species and their state (i.e. living or dead) dissates within which females oviposit is
variable. Lestes macrostigmé&ias been observed to lay eggs within living anddde
Juncus maritimusdeadJ. acutusand Phragmites australisSchoenoplectus lacustris
deadTamarix gallicaand livingCarex stenophyllayet oviposition has been most often
reported withinBolboschoenus maritimudn the present contribution, we aimed at
testing a preference f&. maritimusin the field and in a laboratory experiment.

Lestes macrostigmgypically oviposits in tandem, within vertical ste and sprouts
which the female protrudes with her cutting oviparsi The oviposition site selection
process begins with the “initial preference” whistassumed to be determined (1) by the
male, who chooses the landing site, and (2) byféneale, who chooses to bend the
abdomen in order to examine the substrate withohigiositor or to keep it straight until
the pair flies to another substrate. The initi@ference is then followed by (3) the choice
of the ovipositor insertion site (OIS) by the femalnd finally by (4) the egg deposition,
which can fail. During this last step, the femalngs her abdomen laterally and moves
continuously the valves of her ovipositor.

We studiedL. macrostigmaoviposition behaviour in the Marais du Vigueirat
protected area (the Camargue, southern Francé)lib @hd 2012. For each combination
of plant species and plant state we recordedh@jrequency of tandem landings relative
to the available sprouts, (2) the frequency of fienmatial abdomen bending per landing,
(3) the frequency of sprouts where the depositicat teast one egg was observed, (4) the
egg deposition success i.e. the frequency of OlSravlan egg was deposited, (5) the
duration and the number of abdominal swings requinedeposit one egg, and (6) the egg
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deposition rate i.e. the number of laid eggs withisprout divided by the duration of stay
on this sprout. Additionally, the anatomy and s&ffs of living sprouts of different plant
species were studied in the laboratory.

Based on the observation of 84 initial landings,fatend that males had a preference
for B. maritimusand dead. maritimusbut disfavoured livingl. maritimus Based on the
observation of 38 females landing on 1,152 sprant$ 2,996 OIS we found that: (1)
females bended more frequently their abdomen tonaaB. maritimusand deadJ.
acutussprouts, (2) sprout fitting frequency was the hgyhim B. maritimus (3) egg
deposition success was the lowesBimmaritimus (4) duration and number of abdominal
swings required to deposit one egg were the lomeBt maritimus Egg deposition rate
was the highest in dead maritimusand then irB. maritimus suggesting a preference for
these oviposition substrates bymacrostigma

The plant anatomy study revealed thaBirmaritimus in contrast to the other living
plant substrates, the waxy cuticle is rather waad the supporting tissues are separated
by several air channels and parenchyma. Furtheongrliving plant substrates where
oviposition was observed in the field, the stiffned B. maritimuswas the lowest. This
may explain the performance of femalesBn maritimusduring oviposition and the
reason for the substrate preferencé bgnacrostigma
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Terrestrial mited.eptus killingtonion parthenogenetic
Ischnura hastatat Pico island (Azores)

By Adolfo CORDERO-RIVERA*, M. Olalla LORENZO-CARBALLA®?,
Virgilio VIEIRA ® & Carlo UTZERf

1Grupo ECOEVO, EUE Forestal, University of Vigo, Campiniversitario, 36005 Pontevedra, Spain
2University of Liverpool, Institute of Integrative @bgy, Biosciences Building, Liverpool, L69 7ZB, UK
3Universidade dos Acores, Departamento de Biologiaré&po da Biodiversidade dos Acores (CITA-A),
Rua da Mée de Deus, Apartado 1422, 9501-801 Pori¢mdle Acores, Portugal
4 Dipartimento di Biologia e Biotecnologie “Charles Bén”, Universita “La Sapienza”,
Viale dell’'Universita 32, 00185 Rome, Italy

* Speaker <adolfo.cordero@uvigo.es>

Leptus killingtoniis a terrestrial mite associated with severaldtssewvhich is know
from Europe and the Azores islands. In a previapep we reported it parasitizing three
of the four species of odonates known from the Azoil his contribution summarizes the
prevalence and mite load dschnura hastataand l. pumilio from Pico Island. We
sampled all the water bodies found in Pico (52 dalted ponds) and recorded whether
Ischnuraspecimens were parasitized lbykillingtoni. In addition, we carried out a mark-
recapture experiment at Lagoa do Landroal, thewgiere mites were the most abundant,
between 15 August and 2 September 2013. Half ofviter bodies had either dried up or
were almost dryr=13), or did not havéschnurapopulationsi=14). In the remaining 24
ponds (excluding Lagoa do Landroal) mite parasitigas extremely low, with only 2%
of I. hastatafemales bearing one or more mites (range=0-18%ppeulation; total
n=1197). No mites were observed brpumilio, but this species was very rare in the
study period 1f=35). At Lagoa do Landroal, mite prevalence peakethe start of the
sampling period, with 32% of females lothastataparasitized and showed a continuous
diminution until the end of the study, when only 2&&re parasitized. Overall, we
marked 1774 individuals df hastata which carried 0-6 mites, and 26 lofpumilio (5
with one mite). Our results indicate thatkillingtoni is unlikely to represent a significant
selective factor on odonates at the island of Rieoause it is overall rare, although it can
be locally abundant.
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Capture-Mark-Recapture study of
Ischnura elegansn four networks of ponds
in Upper Normandy

By Mickaél LE GALL™, Aurélie HUSTE & Audrey CHAPUT-BARDY

! University of Rouen, ECODIV-EA 1293, F-76130 Mont+&ahignan, France
2 University of Angers, GECCO, F-49000 Angers, France

* Speaker <mickael.le-galll@univ-rouen.fr>

Dispersal is a fundamental ecological process aspeaally in fragmented
landscapes it may determe species persistencednidallows genetic exchanges among
populations and colonization of new habitats. Imb@ulation movements are often
dependent on environmental variables that affecseethe capacity and/or the decision of
species to disperse. Species response to thesdlearmay vary according to the spatial
distribution of landscape constraints.

Odonates are freshwater invertebrates that maisjyedse at the adult flying stage.
They are regularly considered to study dispersimhannectivity in aquatic ecosystems
and especially river systems. However, few stutlag considered dispersal of odonates
among ponds.

We carried out a Capture-Mark-Recapture (CMR) studlyour networks of ponds in
Upper Normandy (France) in order to consider dsglenf the damselflyischnura
eleganswhich is the most abundant damselfly species mof®t This species particularly
prefers stagnant waters such as ponds and haghaghkriod between late April and late
September.

Capture sessions took place between 05 June 2@1B2aduly 2013 only under good
weather conditions. Each session was spaced byd@y4 for a total of 10 capture
sessions. Considering the four networks, two wemaposed of urban ponds and two
others of hunting ponds. The minimal distance betwgonds in a network was 70 m and
the maximal was 2600 m. Data were analyzed usiagptbgram MARK 6.2. First we
considered the Cormack-Jolly-Seber model to eséintfa¢ probability of survival and
recapture assuming time-dependent parameters. 8¢ene intervals between capture
occasions were not always the same, we adjustedith®ARK to avoid any bias in our
estimations. Second, we added features such asrsxcovariables (i.e. pond size,
weather conditions and distance between ponds whasitions took place) to improve
the fit to our models.
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On a total of 3,766 individuals (2,475 males anzP1,females) marked, 229 were
recaptured at least once. Transitions between poads observed in only one of the four
networks with 21 transitions on a total of 1,244mdalflies marked. As expected,
recapture and survival probabilities were functadriime and sex. Indeed, there was a
peak of emergence during the sampling season tit@tneed capture probability and
females dispersed over longer distances than mleseover, pond characteristics,
particularly pond size, were important since regegiprobability was higher in smaller
ponds. Finally, the transition probability was ftion of distance between ponds and the
state of a pond. Indeed, when a pond dried up, elflies dispersed to neighbouring
ponds.
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Sexual selection on flight performance and the
underlying physiological and morphological traits
in a scrambling damselfly

By Hajnalka Anna GYULAVAR}#, Lieven THERRY, Gyorgy DEVAF
& Robby STOKS
! Laboratory of Aquatic Ecology, Evolution and Conggion, KU Leuven, University of Leuven,

Charles Deberiotstraat 32 Bus 2439, B-3000 Leuvergiiel
2 Department of Hydrobiology, University of Debrec&uyetem tér 1, H-4032 Debrecen, Hungary

* Speaker <hgyulavari@gmail.com>

Odonates are important model organisms for studywegual selection but our
knowledge on the mechanistic base of sexual setedistill limited. This is especially
true for scrambling species. Despite the genelaflibat flight performance is important
for sexual selection in this insect order, manyuséxselection studies have not directly
quantified flight performance. In our study we usetlinctional approach to investigate
the links between each component of the phenotgpeymance-fitness axis. We
explored the links between a set of physiologicatl anorphological traits, flight
performance (flight speed and flight endurance) ahdrt-term mating success in the
scrambling damselflfCoenagrion puellgLinnaeus, 1758). As we expected, there was
sexual selection for increased flight endurancierathan for flight speed. We found
selection for a higher fat content which could Bplained by the sexual selection for a
higher flight endurance and a positive covariatiogtween fat content and flight
endurance. For three other phenotypic traits (s&afive flight muscle mass and wing
loading) we detected selection that could not bplaéed via their effect on flight
performance, generating novel testable hypothekestahow the covariation between
these traits and mating success is generated.réitegy phenotypic traits, performance
traits and the fithess component in a single siedyaled insights that could not have
been reached otherwise.
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Detection and characterization\@Wolbachia
infections in natural populations of different sigscof
the genudNesobasigZygoptera, Coenagrionidae)

By M. Olalla LORENZO-CARBALLA!, Sylvain CHARLAT, Hans Van
GOSSUM, Thomas N. SHERRATT& Christopher D. BEATTY
LUniversity of Liverpool, Institute of Integrative @bgy, Biosciences Building, Liverpool, L69 7ZB, UK
2CNRS (UMR 5558), Université Lyon 1, Laboratoire Bior&#: Biologie Evolutive, Bat. Mendel, 43 bd du
11 novembre, F-69622 Villeurbanne, France
®Evolutionary Biology Group, University of Antwerp r@nenborgerlaan 171, B-2020 Antwerp, Belgium
“Rm 4665, CTTC, Carleton University, 1125 Colonel By Bri®ttawa, Ontario K1S 5B6, Canada
®Department of Biology, Santa Clara University, 50@0&mino Real, Santa Clara, California 95053-0268,
United States of America

* Speaker <m.o.lorenzo.carballa@gmail.com>

The damselfly genuNesobasiss endemic of the Fiji archipelago in the southiftgc
and it ranks among one of the most species-rickergeof Odonata found in any oceanic
island group in the world: 21 species are curremthscribed, and 14 more await
description. This genus shows a large amount ofphwogical diversity, with species
differing in overall size, coloration, and the sbapf reproductive structures of males
(cerci) and females (mesostigmal laminae). Dedgpiie morphological diversity, these
species show very little ecological diversity; tloeested upland streams that are their
habitat often host multiple species living in symmpaln some species dflesobasis
males are encountered only rarely, with prelimirdata suggesting that male mortality in
these species is especially high.

As a component of research investigating the difleaion and sex-ratio patterns
within the genus, we screened individuals ésobasisfor the a-proteobacteria
Wolbachia These are cytoplasmically inherited bacteria tbumthe reproductive tissues
(ovaries and testes) of invertebratéflbachiacan tremendously alter host phenotypes
and it is the only one known to induce the four ownly recognized types of
reproductive manipulations: male killing, feminiatt, parthenogenesis, and cytoplasmic
incompatibility. We screened 28esobasispecies for the presence Wolbachia and
found that 16 of these species were infected Witlibachiabacteria belonging to two
major clades, A and B. Here, we present prelimindaya on the distribution of the
bacterial clades among males and females of tlerelift species dllesobasiscreened,
and discuss the potential impacts that these endusyts may have on their damselfly
hosts.
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What molecular genetic studies have taught us about
odonates — Where do we go from here?

Plenary talk by
Phillip C. WATTS

Department of Biology, University of Oulu, PO BoQ®, FI-90014 Oulu, Finland;
phillip.watts@oulu.fi
Liverpool, Institute of Integrative Biology, Biogrices Building, Liverpool, L69 7ZB,
United Kingdom

Abstract not available
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Spatial genetic structure of fragmented populatmns
Coenagrion mercurialen northern France

By Phillip C. WATTS"*, M. Olalla LORENZO-CARBALLA?*?,
Sénia FERREIRA*® Angela M. SIM$®, David THOMPSON
& Cédric VANAPPELGHEM

! Department of Biology, University of Oulu, PO Box 8)®1-90014 Oulu, Finland
2University of Liverpool, Institute of Integrative @bgy, Biosciences Building, Liverpool, L69 7ZB, UK
3Grupo ECOEVO, EUE Forestal, Universidade de Vigo, PasrUniversitario, 36005 Pontevedra, Spain
4CIBIO, Centro de Investigagdo em Biodiversidade e ResuBenéticos da Universidade do Porto, Campus
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The Southern Damselflfoenagrion mercurialeemains on the IUCN Red List,
categorised as near threatened, largely due tolgtogufragmentation and demographic
declines that are associated with changes in laed There is particular concern for the
health of smaller populations at the margin of #pecies’ range, as they are likely to be
more susceptible to the detrimental effects of taaliiagmentation since this species is a
poor disperser. We sampled 16 habitat patcheS. ahercuriale(n=369 individuals in
total) that represented four distinct sites in Wedlée de la Course region, northern
France to better understand the factors that affispersal, and the concomitant spatial
variation in genetic differentiation and geneticalsity.

Samples were genotyped at 12 microsatellite loditaen populations were assessed
for variation in (1) genetic diversity, as well @ the level of genetic differentiation, (3)
the potential effect of thirty-four separate larajse upon genetic differentiation and (4)
for evidence of source-sink structure (i.e. a dicg@l bias in the pattern of movement).

This analysis of spatial genetic structureCofmercurialefrom a fragmented habitat
in northern France presents a number of interedtagures about odonate dispersal
within a patchy landscape. First, these data shaVear impact of habitat separation in
limiting the amount of dispersal (gene flow) B mercuriale with the outcome that
there are three main population clusters that ametically distinct, and with some
divergence within the principal area (the Vallédal€ourse). Second, within each of the
main patches genetic differentiation is generathy,limplying that the sub-sites within
patches generally are connected by gene flow #&soh up to about 2 km, albeit with
some evidence for a localised effect of isolatind eeduced effective dispersal into some
of the more isolated or marginal sub-sites. Thiiden the degree of isolation of some of
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the areas and a lack of apparent mixing in thenieténg populations, any movement
among the more distantly-separated sites must tekesn place some time ago. Fourth,
while there are some apparent impacts of landsappe the pattern of genetic structure
in this region that highlight the effect of landgeaupon gene flow, detecting an
unambiguous effect of specific variables, such dmnisation, remains difficult due to
the fairly-high degree of correlation between mahthe landscape variables.
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Phylogeographic structure @oenagrion mercuriale
what newly developed DNA sequence markers tell us
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While the contemporary distribution of a species/rba very distinct from its past
distribution, the genetic data hold an imprint olsp events, which allows an
understanding of the role of historic factors iaging the current geographic distribution
of genetic diversity within and between populationinderstanding such processes
constitutes the main aim of phylogeography. As scidline phylogeography also
provides fundamental information to the definitiof evolutionary significant units
(ESUs) and to prioritization of areas/populatiorfsatt represent high value for
conservation.

Our study focuses on the zygopte@oenagrion mercurialéCharpentier, 1840}
species with a relatively wide distribution rangedacurrently under threaCoenagrion
mercurialeis one of the 19 Western Palaeartic species ofgdmusCoenagrion and
belongs to the Coenagrionidae, the largest familyZygopterans with almost 1,100
species and present in all continents. ClassifietJCN Red Lists as Near Threatened
(NT) in Europe and in the Mediterranean, and asaBgdred (EN) in North AfricaC.
mercuriale ranges its distribution from United Kingdom and fany in the north
through France, Iberia, Italy and with the southedge of this species’ range in North
Africa. We aim to understand the contemporary aistbhcal factors that have shaped
the distribution of genetic diversity i€. mercuriale with an emphasis on identifying
ESUs and the role of historical connections betweempean and African continents.

Previous phylogeographic analysis (based on mitodtial sequence markers)
indicated three major genetic groups, geograplyidathlated: a Western European, an
Italian and a North African group, with the Alpsdathe strait of Gibraltar being strong
geographical barriers to gene flow. To improve ouderstanding ofC. mercuriale
phylogeographic patterns using a multilocus apgrpae developed a set of new nuclear
DNA sequence markers. By sequencing regions of timthmitochondrial and nuclear
DNA from approximately fifty localities we unveihé pattern of geographic distribution
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of genetic diversity. Higher genetic diversity isuhd in the Southern European
peninsulas and in North Africa, a finding consistesith the patterns exhibited by other
organisms with South Western Palaearctic distrimsti
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Genetic and morphological variation at an expanding
range margin in a damselfly
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& David THOMPSON
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Understanding the ecological and evolutionary pssee that occur at range margins
is essential to predicting the impacts of a chamgiworld on biodiversity. Climate-
induced range shifts result in the movement of mpéa of genotypes from source
populations to new regions. The phenotypic consetpeeof those shifts depend upon the
sample characteristics of the dispersive genotywhgsh may act to either constrain or
promote phenotypic divergence, and the degree tahwplasticity influences the
genotype-environment interaction. We sampled pdjauia of the damselfl¥erythromma
viridulum from northern Europe to quantify the phenotypiatifide-body size
relationship based on seven morphological traits) genetic (variation at microsatellite
loci) patterns that occur during a range expangamif. We find a weak spatial genetic
structure that is indicative of high gene flow dgria rapid range expansion. Despite the
potentially homogenizing effect of high gene flowpwever, there is extensive
phenotypic variation among samples along the imvasbute that manifests as a strong,
positive correlation between latitude and body sizesistent with Bergmann's rule. This
positive correlation cannot be explained by vaoiatin the length of larval development
(voltinism). The results of this study are contedstvith a recent continental-scale study
of morphological variation in the damselftyalopteryx maculatawhich exhibits a U-
shaped latitude-size relationship consistent withgBhann clines in the north (as seen in
E. viridulum) and converse Bergmann clines in the south. Whéeadaptive significance
of latitudinal variation in body size remains obsglgeographical patterns in body size in
odonates are apparently underpinned by phenotyastigity and this permits a response
to one or more environmental correlates of latitddeng a range expansion. We discuss
the implications of this plastic response for theldgy of odonates and the systems in
which they play a key ecological role.
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The german atlas of dragonflies

By Klaus-Jiirgen CONZF* & Mathias LOHR"?
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In March 2007 the Society of geman-speaking oddogists (GdO) decided during
its annual meeting to launch an atlas of draganfliieGermany and to publish this work
as a supplement of its organ: the journal “LibellulSo far distribution atlases were
available only in a few federal states. Within & six years, a working group organized
the “making of” the atlas, which will be publishéd 2014. It is based on more than a
million datasets collected from the 16 federal etatvhere different institutions
(administrations for nature conservation, NGO’s ahat of volunteers) provided data on
the distribution of dragonflies. Now, for the firBine, distribution maps in a grid of
approximately 10x10 km (10 latitudal x 6 longitudiaih) are available as the core of the
atlas. Short monographs of three pages are incléole@ach of the 81 species ever
recorded in Germany. It also contains a current Hsdas a result of the analysis of the
new database. Furthermore a list of hitherto knémtroduced dragonflies is given as
well as a compilation of fossil german records afo@ata. As part of the project the
Libellula supplement 11 had already been publisiee@012. It is a bibliography of
German literature on odonatology with more tharD@,@tles. This presentation gives
further information about the background, the rssahd the delivery of the atlas. Some
information can already be found on www.libellulg.o
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Atlas of the dragonflies of Italy

By Costanza UBONI

Societa ltaliana per lo Studio e la Conservaziotiie déellule — ODONATA.IT,
Via San Francesco di Sales 88, 10022 Carmagnola (D), info@odonata.it

The Italian Society for the Study and Conservavbdibragonflies - ODONATA.IT
(NPO) is an association that promotes both bagicagplied research on odonates, and
the, dissemination of information on dragonfliesl éimeir protection. Since 2007 a group
of odonatologists has been working together witséhaims in mind and in 2009 the
society was officially founded. Currently it countsore than 100 members. The main
activities of the society are: collection of fauditisdata, organization of national
conferences and organization of field camps. Théegpis also operating an internet site
(www.odonata.it), which contains information on givaflies and on the activities of the
society (currently only in Italian).

The atlas has been published in April 2014 and idesv distribution maps of all
species known from lItaly, a reviewed checklist aritst of common names of the Italian
dragonflies. This was created with the aim of pdong “user friendly” names and with
the hope that it will allow more people to get metged in the fascinating world of
dragonflies. This provisional atlas presents distion maps for the 92 species reported
from Italy and lists the odonate fauna of eachaegHere the number of species ranges
from 42 (Sardinia) to 68 (Piedmont, Lombardy). Hikas is a “working document” and
is intended to provide the current knowledge on dtstribution of Italian dragonflies,
being aware that many existing data (literaturegpe collections, etc.) are currently not
included. We hope that the missing records andooisviigaps” are going to stimulate
many more odonatologists to make their data addessi ODONATA.IT. We also hope
that these provisional maps will be an incentiveekplore areas which are currently
“white”.
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Public participation in recording dragonflies inrl§a

By Sasa RAJKOV
Bulevar Oslobodjenja 115/73, 21000 Novi Sad, Serbigpvs@gmail.com

In the last decade, there has been an increasmbemof dragonfly enthusiasts in the
country, and the following number of dragonfly reds The need to facilitate collection
and display of dragonfly occurrence data comingmfralragonfly enthusiasts,
ornithologists, entomologists, nature photographemsvironmental NGOSs, internet
forums, etc. is becoming more apparent.

One existing database on insects in Serbia, calleigphron (created and maintained
since 2002 by HabiProt NGO, Belgrade), now encosgmsover 2000 individual
dragonfly records (not including data retrievednirditerature). All records contain
legator, species ID, coordinates and altitude,dpatnot linked to existing photographs
and at this time the database is not publicly abégl in any form.

In 2013, with the aid of the Dutch Embassy in Batlg, a portal for mapping and
monitoring biodiversity in Serbia - BioRaS (www.b&s.petnica.rs) was launched by a
consortium of civil society organisations. Specresords (followed by an optional
photograph and a set of additional information) argered through an online user
interface. Every record is verified by a group nmadgier. All verified records can be
viewed publicly on the portal, as a map of 10x10 WirM squares, while the core data
can be requested from the group moderator. Cuyremtproject on improvement of the
BioRaS biodiversity portal and promotion among dewvipublic is underway.

Both of the mentioned databases on Odonata areratedeby the author. A revision
of previous records from Alciphron database is wwdg, after which all verified records
will also be imported and publicly viewable on Bi®RaS portal.

The greatest potential for collecting larger ameunf data on adult dragonfly
distribution lies in on-site identification of eBsirecognizable species, such as
Platycnemis pennipes Sympecma fusgaOnychogomphus forcipatusimproving
dragonfly identification skills enables independdigld work, without the need of
collecting samples, or even taking photographsaféarger number of species. Having
this in mind, the firsHandbook on Dragonflies of Serbia — A photograptentification
guideaimed for beginners, is currently in preparation.
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Second atlas of odonata of Andalusia

By Florent PRUNIER
C/ Maestro Priego L6pez, 7, 2D 14004 Cordoba; aeaglieanimado.info@gmail.com

Andalusia is a territory of more than 87,000°kotated at the foremost southern part
of the Iberian Peninsula. In 2013, the second Aumslah atlas of dragonflies was
presented Boletin ROLA 3), 25 years after the publication of the firsedn 1984 by
Ferreras-Romero and Puchol-Caballero. This wothased on the subsequent literature
review and data of ROLA's recording scheme. Foh apecies, a map represents the last
period during which its presence has been detegddr to 1984, 1984-2000, after
2000).

A database of Andalusian dragonflies was up-datkstracting 135 scientific papers
and short notes along with numerous unpublishedrdsc from ROLA's project,
Observado.org and the survey of endangered spégiethe local governement. In
February 2013, the database held more than 9, t08defrom nearly 1,500 localities.

All the published records were summarized and adided complementary paper in
order to make available the whole information, Isat tit became easy to contextualize
new records. Until that moment, it was pretty difft for odonatologists to figure out the
detailled distribution of most species in Andalystégpecialy the common ones. It is
expected that the Atlas will encourage people twycan new fieldwork and to share
information. In fact theBoletin ROLAwas set up precisely to make possible the
recollection of such data. The importance of vigjtforeign odonatologists is stressed,
having provided a large amount of the availablem. It is recognized that a significant
amount of effort has been made in Andalusia taipet network of local observers.

In total, 58 odonata species are currently consitiéo be established in Andalusia
(records after year 2000): three Calopterygidae Lsistidae, two Platycnemididae, 11
Coenagrionidae, seven Aeshnidae, seven Gomphidae, @ordulegrastidae, two
Corduliidae and 19 Libellulidae. Recent recordBadchytron pratenselibellula fulva
and Sympetrum sanguineuare lacking (the three species were cited fromQbé&ana
area) as well a€oenagrion puelleand Aeshna isosceleand the presence tgchnura
elegansis poorly known, except it seems occasional. Megeoa critical review of the
litterature had allowed dismissing ancient recoodsLestes sponsaAeshna juncea
Sympetrum flaveolunand Sympetrum vulgatumsome of them could be present in
Andalusia but we need further information to canfitheir presence.

Despite a lack of information in numerous aredgstanalysis of richness shows the
importance of various natural areas for dragonflieé\ndalusia: the Alcornocales and
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surroundings (Cadiz and the western part of Malated Segura limestome mountain
range (Jaen) and the Dofana region (Huelva). Topposite the lowlands within the
Guadalquivir valley are relatively species poorsteen Andalusia is extremely under-
recorded but this situation reflects the minor dirgrand diversity of aquatic habitats in
comparison with western Andalusia. The region degd home to numerous African
species, of whichTrithemis kirbyiis expanding dramaticaly its range since 2007 and
currently one of the commonest Andalusian species.
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Discovery of a population dsomphus flavipes
on the Albert Canal (Belgium): suboptimal habitat o
underestimated ecological amplitude?

By Geert De KNIJF* & Tim ADRIAENS
'Research Institute for Nature and Forest (INBO), ikkstraat 25, B-1070 Brussels, Belgium
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The River ClubtailGomphus flavipesa typical lowland river species, disappeared in
many parts of western and central Europe as atraflsdéterioration of the water quality.
Since the beginning of the 1990s howev@r flavipeshas recolonized several rivers in
western Europe, first in Germany and The NethedahdBelgium, the species was first
observed in 2000 on the River Meuse. Several obtens of imagos were made there,
but larvae or exuviae were never found. Since 2@02 species had also been observed
regularly in the province of Antwerp. These wele@darded as vagrant individuals from
the supposed Meuse population, from The Netherlandse Rhine in Germany. In July
2012 a population db. flavipeswas discovered along the Albert Canal in the prowiof
Antwerp, Belgium. First a freshly emerged individuas found followed by exuviae the
following days. A subsequent intensive search igusl yielded 70 exuviae, all of which
were found along a stretch of the Albert Canal avelistance of 9.5 km. More exuviae
(n=159) were found the year after, proving preserfcth@ species over nearly 80 km,
about the total length of the Albert Canal from vatp to the River Meuse. Adults were
observed hunting in the vicinity of the canal, hiivg over corn fields and tall herb
humid meadows and were found to disperse oveivelatarge (>20 km) distances. The
average density of exuviae found per trajectoryhwarval skins present was 1.2
(min=0.1, max=3.3) per 100 m. Sex-ratio was 1:M6favour of females, which is
reported normal in Gomphid populations. This coaldo be explained by the late
sampling date, as in some dragonflies males arefitee to emerge. Emergence
substratum was highly artificial. Most exuviae wéyand on the concrete sheet piling of
the bank, and to a lesser extent also on polegmical walls. Data on the exact larval
habitat are currently lacking. The discovery ofthopulation on one of the busiest canals
in Europe is unique and sheds new light on therpiaierange of the species in Flanders
and its potential habitat in large parts of Europkis local shift in habitat preference
from rivers towards canals with concrete banksridbably a consequence of the recent
range expansion d@s. flavipesin western Europe. In the coming years, the pdjmuiaof
this Annex Il species will be monitored more clgsel
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Lestes macrostigma Serbia

By Sasa RAJKOV
Bulevar Oslobodjenja 115/73, 21000 Novi Sad, Serbjgpvs@gmail.com

Until recently, published records @estes macrostigmen Serbia have been scarce
and the species was not known from the main satsimea in the country. In 2013 several
localities were investigated by the author for firesence olL. macrostigmaadults.
Populations were discovered in two mutually rempéets of the Pannonian basin in
Serbia. Together with these new observations, tecarireview of previously published
data onL. macrostigman Serbia is presented. Some field observationgherspecies’
behaviour, other recorded dragonfly species, abaggbossible habitat disturbances, are
also pointed out. According to these new datanthe distribution ol.. macrostigman
Serbia is confined to the salt marshes of the Ra@aandasin. Having in mind the current
conservation status of the species and some @vhidable habitats, the legal protection
of the species at the national level should bergrerative
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New data on distribution and threats to the popuriat
of Caliaeschna microstigmat the north-western edge
of its range
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The distribution ofCaliaeschna microstigméschneider,1845) in Europe is small and
restricted to the Balkans. As in the last yearpdpulations are declining, the species is
classified as Near Threatened (NT) in the Euroeahthe Mediterranean Red Lists.

It occurs only in the Mediterranean region inhalgjtsprings, brooks and small rivers.
These habitats are critically endangered by hunwivitles and climate change. In
Bosnia and Herzegovina and in Croatia the spe@ashes its north-western edge of
distribution.

As population trends of the species are still ifisigintly known, a study on the
distribution and threats to the populations@fmicrostigmain the North-West Balkan
region was conducted. The study covered localitieBosnia and Herzegovina, Croatia
and Montenegro, and has revealed more detaileavated distribution of the species. Its
habitat preferences in the researched area wepedtedd as well. However, it was also
recorded that these habitats are highly and pnmemtlangered by the plans of placing
the additional hydro power plants and the wateragkion projects. In Croatia the species
is classified as Critically Endangered (CR) andctyr protected by the law, while in
Bosnia and Herzegovina and in Montenegro it it @ihsiderably underevaluated.

Our work will contribute to the development of mimming and protection plans and
long term conservation @&. microstigman the North-West Balkan countries.
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The French Action Plan for Odonata: one year before
the end of the program, what are the achievemeaks a
the first lessons?

By Raphaélle ITRAC-BRUNEAU, Xavier HOUARD & Samu#DLIVET
Office pour les insectes et leur environnement é@BP 30, F-78041 Guyancourt Cedex, France
* Speakerraphaelle.itrac-bruneau@insectes.org>

From 2011 till 2015, France deployed countrywidgacific program to conserve its
most threatened dragonflies (18 species). In orgerpromote their study and
incorporation in government policies, a Nationaltidie Plan (NAP) for Odonata has
been implemented. One year before the end of thigram, a first assessment since the
implementation was made.

With 21 of the 22 regions involved, this plan islwaeployed. Out of the 15 main
actions, six are completed and seven are still uimdlgementation. Among them, several
major projects have well turned out. The Frenclgadnfly monitoring scheme (Steli),
which aims to get dragonflies’ populations trentitha national scale, and the reporting
to the European Commission of the 10 French spemmesidered to be of European
interest are the main examples.

Coordinated actions have been developed for wadrareas or large natural regions
to ensure national consistency. In the Loire watdsarea, during meetings dealing with
two species which are closely related to this ri@phiogomphus ceciliand Gomphus
flavipeg, specialists have established a standardizedtarong protocol that is to be
tested this year. It should allow them to gathea @ habitats in a permanently changing
natural environment.

The dissemination of knowledge is one of the catogres to ensure the success of
such plan. To reach a maximum of audience —prafeaki and amateurs— a website has
been created (www.odonates.pnaopie.fr) on whichpeciic bibliographic page is
dedicated to the priority species and informatitoth scientific papers and grey
literature, about these species can be downloagieftde.. Since going online several
research reports have been transmitted, thus amgite website.

Since the launch of the plan, the enthousiasm wes created around these 18
threatened species has given a new impetus toradtbnal and regional networks of
French odonatology. Both attracted by the specesssisvity and the assurance of
effective actions, an increasing number of natstslare actively searching for these
species to fill the gaps of knowledge about th&trithution, so significantly increasing
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the available data. Due to the many accumulated, dia¢ distribution maps developed
during the drafting of the NAP have been updatésl year. At the same time, work is
going on to set up a National Red List of dragesfliwith a total of 600,000 data in the
NAP database, the call for participation has beilely supported, also outside France.

The success of the NAP is based on the animati@n aictive network but also on
the strong involvement of national, regional ancalanstitutional and non-institutional
actors. After a one year assessment (2015), a ridvdduld be launched with new aims.
The fulfilment of the primary objectives of incréag the knowledge and structuring the
network of French odonatologists allows to consitter long-term establishment of
favorable conservation management actions for aiftige and their habitats.
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Reporting of Habitats Directive: assessment of the
conservation status of French Odonata

By Florence MERLEY*, Xavier HOUARD" & Renaud PUISSAUVE
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Every six years, all EU Member States are requelsyethe Habitats Directive to
assess the conservation status of the habitatsspecies of community interest. The
European Commission is requested then to produmensolidated EU report which is
based on the national reports. In France, thiseroiscl0 Odonata species (two Zygoptera
and eight Anisoptera). Their conservation statu®ukh be evaluated in each
biogeographical region (namely Alpine, Atlantic, r@ioental and Mediterranean) where
they are present (non-marginally). At all, there 26 species-region couples, and for
each of them, four parameters have to be reporéedje and its trend, population size
and trend, habitat of the species and future patspdéach parameter was assessed
through several questions that resulted it its eorsion status (Favourable,
Unfavourable-Inadequate, Unfavourable-Bad and Uwkno These assessments were
then combined to obtain the conservation statuhefspecies for each biogeographical
region.

A first evaluation was conducted in 2006, butdittbjective data and information
sources were used: the parameters required byeat®dology were mostly evaluated in
expert opinion. In 2012, for the second assessntleatpbjectivity was improved. The
implementation in 2011 of the National Action Plior Odonata has facilitated the
exchange of knowledge among French odonatolodisis. resulted in many geographic
data that were integrated and in the consultatiomany regional and national experts.
All this information was synthesized using the peliform developed by the National
Museum of Natural History in Paris.

The difference between the two reports is mainle da the enhancement of
knowledge. Several situations can be given. Thet freguent (50% of all cases) is
pretence of improvement of the status, mostly fkdnfiavourable-Bad to Unfavourable-
Inadequate (80% of improvements). The real speciesservation status is not
necessarily better but our knowledge is improved arore accurate data, especially
about range and habitat of the species, are alailRbpulation’s parameters and future
prospects are still often unknown. This knowledgeixertainty is better taken into
account than in 2006, when the lack of knowledges Wwalanced by expert opinion,
necessarily more subjective.
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Conversely, thanks to the improvement of our knogte few conservation statuses
could be assessed in 2012. For example, new prisshace increased the known range
of several specie€ssomphus flavipesvas previously only known from the Atlantic and
Continental regions. Following its discovery alahg River Rhéne, the Mediterranean
region was added in the assessment. Except forlgamis status which is still
unknown, other parameters were considered as falitur Another illustration of
knowledge’s improvement concerthgucorrhinia albifronsin the Alpine region and
Macromia splendengn the Atlantic region. Whereas in 2006 they wessessed as
unknown, they are now considered as having a basecwation status: the monitoring of
populations and habitats is sufficient to assign Winfavourable-Bad status to them for
sure.

In 2018, for the next report, the knowledge shdagdeven better and the assessment
therefore even more precise. Because of the censistof the methodology, results
could be compared over time. The implementatioa lafrge-scale monitoring would also
help us to better understand the trends in rangk pmpulation and so in a better
assessment.
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Crayfish on ice — Identification of invasive cragHi
species threatening European odonates

By Andreas MARTENS* & Klaus G. LEIPELT

University of Education, Karlsruhe, Bismarckstra®e 26133 Karlsruhe, Germany
* Speake<martens@ph-karlsruhe.de>

Invasive crayfish will become one of the major #iseto European odonates. Beside
the Signal CrayfistiPacifastacus leniusculuand the Red Swamp Crayfifltocambarus
clarkii there are several other species spreading in Eureyy. the Calico Crayfish
Orconectes immuniand the Marble CrayfisRrocambarus fallaxWe would like to give
a brief introduction in the identification of thespecies. For identification purpose we
additionally will offer illustrated identificatiorkeys and frozen specimens of several
species on ice.
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Fine-scale urbanization affects Odonata species
diversity in ponds of a megacity (Paris, France)

By Martin JEANMOUGIN"*, Fabien LEPRIEUR, Grégoire LOI$?
& Philippe CLERGEAU
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* Speaker<jeanmougin@mnhn.fr>

Although ponds are recognized as biodiversity haitspvery few studies focuse on
pond ecosystems in urban ecology and urban develoisn Using Odonata as an
indicator group, we explored changes in speciesposition in ponds localized along an
urban gradient of a megacity (Paris, France). Wsessed the relative importance of
local- and landscape-scale variables in shapingn@@ax-diversity patterns using a
model-averaging approach. Analyses were performeddult (A) and adult plus exuviae
(AE) census data. At 26 ponds, we recorded 657sxdad 815 exuviae belonging to 17
Odonata species. The results concerning both A ABdshowed that the species
assemblage composition was not determined by pondlization along the urban
gradient. Similarly, pond characteristics were ftm be similar among urban, suburban
and periurban ponds. The analyses of AE census dataaled that fine-scale
urbanization (i.e. increased density of buildingsreunding ponds) negatively affects
Odonataa-diversity. In contrast, pond localization alonge tirban gradient weakly
explained then-diversity patterns. Several local-scale variabsegh as the coverage of
submerged macrophytes, were found to be significaivers of Odonatai-diversity.
Together, these results show that the degree dainimétion around ponds must be
considered instead of the localization of a porwhglthe urban gradient when assessing
the potential impacts of urbanization on OdonatacEs diversity. This work also
indicates the importance of exuviae sampling inausi@dnding the response of Odonata to
urbanization.
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Effect of Bti mosquito control on richness and
abundance of Odonata in the Camargue

By Christiane JAKOB*, Gaétan LEFEBVRE& Brigitte POULIN?

1 Mas petit Rebattu, RD83A, f613280 Raphéle-les-Arleanée
2Tour du Valat Research Centre, Le Sambuc, F-13208&sARrance
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Due to its high selectivity and low toxicity to nterget organismspBacillus
thuringiensis var. israelensis (Btijas become the most commonly used microbial agent
to control mosquitoes worldwiddti is considered non-toxic to mammals, birds, fish,
plants and most aquatic organisms, at the excepfiomon-biting-midges (chironomids),
which are considered as a major prey item in wdtfmod webs. Although Odonata are
important predators of mosquitos and midges at thetHarval and adult stages, no study
has ever considered the potential indirect eff@ft®ti on Odonata through trophic
interactions. This topic was addressed within tamg of a control program
encompassing 2,500 of the 25,000 ha of mosquit@lldniotopes in the Camargue. Since
2006, Bti spraying (aqueous solution of VectoBac 12AS at 2fa) occurs on these
areas whenevehedesmosquito larvae appear in water bodies, resuiting0-60 aerial
treatments annually. Odonata imagines were surveyaag a 100 m line transect in
spring, summer and autumn at three control andetireated sites over a five years
period. Transects were located close to wetlandsiging good foraging and breeding
habitats. Our results reveal significant differenaethe mean number of species (range
9-12vs4-6) and of individuals (range 96-18323-95) observed at contre$ Bti-sprayed
areas. According to nested ANOVASBLt treatment contributed to 85-95% of the
explained variance compared to 5-15% for site agak effects. Significant differences
were also detected in mean abundance of Anisoffiénas 34) and Zygoptera (58s 18)
when considered separately, in spite of the ladigpersal capabilities of Anisoptera.
These results are coherent with other studieBtoeffects carried out in the same area
and time period, which highlight a lower abundarafeprey available to Odonata
(mosquitoes and midges), as well as lower intak®adnata by breeding birds (House
martins) in treated areas.
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Reproductive behaviour dygonyx torridus

By Andreas MARTENS

University of Education, Karlsruhe, Bismarckstra®e 26133 Karlsruhe, Germany;
martens@ph-karlsruhe.de

Zygonyx torridusis widely distributed in Africa and reaches souath&urope. The
species was studied in Namibia, the Cape Verdesrendlascarenes islands. The main
study has been conducted in Mauritius in 1997 @1 2Z. torridusinhabits waterfalls
and rapids. Males patrol over those sites. Afteputation the partners perform an
extensive searching in flight within a wide randgehere is a strong plasticity in
oviposition. One may distinguish between three gartgpes: (1) egg-laying in tandem
during flight, (2) the female placing the eggs with physical contact with the male
while dipping in flight or (3) similarly to the pveous but while sitting in the vegetation.
Several times adults perform all three types witine oviposition sequence.
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Behavioural syndromes across metamorphosis in four
colour-polymorphidschnuraspecies

By lago SANMARTIN-VILLAR*, Sara DEBECKER
Miguel de GUINEA-LUENGG, Adolfo CORDERO-RIVERA
& Robby STOKS
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There is increasing awareness that animals showavimiral syndromes (persistent
sets of behaviours across situations). Severalctspé these syndromes are, however,
largely unknown: (1) are they consistent acrossametphosis, where neurvous system
changes? (2) are they decoupled by neurotoxic dasnisuch as certain pesticides?, and
(3) do they differ between colour morphs? To adslrémese topics, we measured the
behavioural syndromes in larvae and adults of felatedischnuraspecies with female
colour polymorphismli( pumilio, I. genei]. graellsii andl. elegan} in the presence and
absence of the neurotoxic insecticide chlorpyrifd®. characterize the behavioural
syndromes, we registered different key behaviodr$iB8 lab-reared F-0 larvae, to
analyzed general activity (test with food) and Inelss (one test with food and predator
kairomones and other after a simulated predatackitt all of them before and after the
exposure to the pesticide. After metamorphosisquantified related behaviours in 381
imagines.

In general, larvae reacted to predation cues byeasing escape movements and
grooming and reducing their feeding behaviour. Agigposure to the pesticide, larvae
decreased their travelled distance and increasquhraptly stereotypy behaviours.
General activity was correlated between larval addlt stages, yet only for larval
behaviours scored close to metamorphosis. Adultswiere bold as larvae responded to a
simulated predator attack by flying longer than eshpdults. Nevertheless, the anti-
predator response (latency time in larvae and esicepdults) is not correlated, as well as
the response to the manipulation in both stagewaland adult behaviour is affected by
several factors, including species, population witspecies, maternal and adult colour
morph, larval colour (only green was tested), trespnce of observers (tested with video
registration), and sex, but we did not observectdfef the pesticide.

To conclude, metamorphosis does not disrupt the\betiral syndromes ifschnura
damselflies. We did not observe changes with gdstidorphotype affect the behaviour
of Ischnurafemales. We show possible stereotypy behaviouiaglibe first description
of this behaviour in insects.
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Have dragonflies recovered in the Netherlands?

By Tim TERMAAT™, Arco J. van STRIER? Roy H.A. van GRUNSVER
Vincent J. KALKMAN® & Calijn L. PLATE?
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5European Invertebrate Survey - the NetherlanddpNaal Natuurhistorisch Museum, Naturalis,
P.O. Box 9517, 2300 RA Leiden, The Netherlands
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The dragonfly fauna of the Netherlands has expeeiérmramatic changes during the
20" century. Many species have declined due to acatifin, eutrophication and
desiccation of both lotic and lentic habitats aadatisation of streams and rivers. These
impacts reached their peak in the 1970s and calZ¥dof the species to be listed on the
1996 Dutch Red List of threatened species. Sinee 1#B80s however, considerable
environmental improvements have been made and maniyat restoration projects have
been carried out. We investigated whether theseaowagments have resulted in the
recovery of dragonfly populations on a nationalesc#e did this by analysing trends in
both abundance (based on a monitoring scheme) iatribdtion (based on occupancy
models).

To assess whether habitat types differ in this pmtive we compared groups of
dragonfly species representative for different teltypes. Similarly we compared the
trends of species with a southern or a northerniloligion in Europe to get insight in the
effect of climate warming on the Dutch dragonflyra.
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Workshop: dragonfly monitoring in Europe

By Tim TERMAAT™ & Geert De KNIJE*
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This workshop deals with the possibilities of dnafiyp monitoring on a supranational
level in Europe. First, we give an overview of thearent monitoring schemes for other
species groups in Europe, before discussing thenpfiat purpose and usefulness of such
a scheme for dragonflies. In general two main maghzan be distinguished: monitoring
of species abundance and monitoring of specieshdisbn. What are the advantages and
disadvantages of both methods and what type of datshey require? Under which
conditions can those data contribute to a joinjgmt® Both methods are already running
in a few individual countries and an overview o tturrent situation is given. Instead of
monitoring all species, we want to discuss the dpities of monitoring a group of
species, or typical species of a certain habitdiopra specific biogeographical region.
Finally, we shall discuss a possible step-by-stlm fgo create more synergy in the
current initiatives and to increase the numberoointries involved.
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Patterns of variation in the anal loop of
the Migrant Hawke Aeshna mixta
(Anisoptera, Aeshnidae)

By Patricia CASANUEVA*, Francisco CAMPOS & TatiaNMELASCO
Universidad Europea Miguel de Cervantes, Calle Paalie Chevalier 2, E-47012 Valladolid, Spain
* Corresponding author <pcasanueva@uemc.es>

Aeshna mixta_atreille, 1805 is a dragonfly widely distributéforough the Western
Palearctic. Several publications have describetl tthe anal loop of the hindwings is
made up by a variable number of cells arrangedvim ¢olumns. In this research, we
present data on variable patterns of the struattitbe anal loop (cells number and its
disposition / lay out). To achieve this, 139 samplem the Iberian Peninsula were
analyzed. These came from the National Museum dinsl History from Madrid
(n=51), the Department of Biology of Organisms andt&ms of the University of
Oviedo =69) and the European University Miguel de CervamteValladolid (=19).
Dragonflies were collected from 1930 to 2013.

The number of cells in the anal loop of the rigimdiwing ranged 7-11 and in the left
hindwing they ranged 6-12. The samples with eightioe cells were the most abundant
(56.1% and 25.9% of the total, respectly). Fluétgpasymmetry (FA) was measured as
right minus left difference in the number of ceallsthe anal loop. This value was zero in
66 individuals (47.5% of the total).

Cells of the anal loop are arranged in two columrtis two-five cells each. In several
samples, one or two central cell(s) exist(s) betwde columns. The combination of
these caracthers provides up to nine differentepatof the anal loop. From these, the
two most frequent present eight cells in two colamithout central cell (49.6% of the
samples ) or nine cells in two columns and onerakntll (16.5% of the samples). The
patterns of the anal loop were not related withgbegraphic position (UTM coordinates)
or altitude of the place of origin. Only 51 samp(86.7% of the total) had the same
pattern of anal loop in the hindwings of each side.

We concluded that i. mixtathere is profound individual variation in the sfture
of the anal loop and that the FA of the anal laoplso high. More research is necessary
to confirm whether the FA influences other biol@jitraits (for example mating success)
of this species.
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Validation of a non lethal sampling method for DNA
collection in adult dragonflies

By Laurence COUSSEAt) Mathieu MIRABEL, Arthur COMPIN,
David ALQUIER?, Amaia IRIBAR® & Laurent PELOZUELG
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3 UMR 5174 EDB (UPS, CNRS) Laboratoire Evolution et st Biologique, 118 Route de Narbonne,
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* Corresponding author <laurent.pelozuelo@univ-tise3

Developing genetic studies on threatened or prede@rthopoda species require
poorly- or non-invasive DNA sampling methods in aywo fulfil both technical (i.e.
obtaining sufficient amounts of good quality DNASthical and legal conditions (i.e.
minimizing the impact on sampled individuals, obiag administrative authorization).
Tibia sampling is among the most promising methbdsyever, genetic conservationists
still lack information about its impact on sampledividuals. We used a Capture-Mark-
Recapture protocol to estimate the impact of DNAection through tibia sampling on
the scarlet dragonflrocothemis erythraeaResults indicate no impact of this method,
thus providing a good argument to use it for DNAlexdion in studies of threatened or

protected dragonfly species.
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The griffenflies (Meganisoptera, Odonatoptera) of
the late Permian of Lodeve (south of France):
smalls and “giants”

By Romain GARROUSTE* & André NEL

Institut de Systématique Evolution Biodiversité, UNBYEb 7205 MNHN/CNRS/UPMC/EPHE,
Muséum national d’histoire naturelle, Départemeygt&natique et Evolution, 45, rue Buffon F-75005%ar
Cedex 05, France

* Corresponding author <garroust@mnhn.fr>

Odonatoptera (a superorder that comprises extnocipg such as griffenflies, extinct
and extant dragonflies and damselflies) are, withenPaleoptera, one of the evolutionary
oldest groups of insects (Hexapoda). Their fogsibrd between the Upper Carboniferous
and the Lower Permian comprises the ‘largest’ itsseger found, with wingspan up to
70 cm.

The Permian basin of Lodeve (Herault departmentthsof France) has given a very
rich palaeoentomofauna in the Salagou Formatiom ydrticularly rich and peculiar
Odonaptoptera (more than 60 specimens in six feg)iliThe most remarkable are
specimens of the clade Meganisoptera or griffesiflidl belong to the subfamily Tupinae
(family Meganeuridae) including large to very laagult specimens. They form a unique
and diverse meganeurid fauna with nine taxa.

The Paleozoic odonatopteran order Meganisopteraiffefgties, so-called
‘Protodonata’) is currently considered as the stgoup to true Odonata. They differ
from Odonata by absence of discoidal cells, nottaickires and pterostigma in wing
venation, as well as females having a well-devalopgipositor and males lacking
secondary genitalia.

These taxa include the third largest Odonatoptesx discovered, amrctotypus
species, with 50-55 cm wingspan and the smallegiameurid Nannotupus pumilicNel
et al, 2008 with 120 mm wingspan. Sizes of the specimams commented with
paleobiological considerations. All the specimersehbeen deposited in the Musée
Fleury of Lodéve (Lapeyrie collection).

The paleontological potential of the Salagou foioraineeds more investigation to
find new fossils to reconstruct the palaeoecoldgthe period, especially with regards to
meganeurids. The meganeurids are absent from thssiac and became extinct during
the end of the Permian, around 20 millions yeaey éifie Salagou Formation.
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Population genetics of the Western-Palearctic rare
dragonflyOxygastra curtisii
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Oxygastra curtisiis an endemic species from the South West of Eungjtle presence in
the North of Morocco. This dragonfly is the only miger of its genus and it has traditionally
been considered a member of the Corduliidae, ajih@ome authors have proposed that it
should be included in a separate family. Givemathiced geographical range, it is included in
the Habitats Directive and categorized as Near &threed in the European Red List of
dragonflies of the IUCN, which makes this spec@sif of a growing research interest.

As a first approach to the evaluation of the statu®. curtisii, a total of 442 samples
collected across the Iberian Peninsula (12 pomua}iand France (seven populations) were
genotyped for ten microsatellite markers develofuedthis species. Two of these markers
showed evidence for null alleles and deviationsnftdardy-Weinberg equilibrium and were
thus excluded from subsequent analyses. An analgbigopulation structure using
STRUCTURE suggests three clusters as the most likely pdpulatructure for the species. The
first of these clusters clearly separates two Hrgmapulations (Dadou’'s and Saint Laurent
D'Aigouze’s) from the rest. The other two clusteeparate the Iberian populations from the
rest of the French populations, with the exceptbihe North westernmost population from
Spain (Deza river’s), which falls together with theench group, and a French population
(Vére-Grésigne’s), which falls slightly togetherttvDadou’s and Saint Laurent D'Aigouze’s.
The R; value is 0.103, which does not suggest a stromgtgestructure of the populations,
but still yet is one of the highest values found Amisoptera using microsatellites. The first
cluster presents five exclusive alleles (four afnthfor the same locus). The second cluster
has one exclusive allele present in only one spatiand the last cluster has 20 exclusive
alleles (27 if the Deza’s population is includeditip suggesting a higher variability in the
Iberian Peninsula than in France. Here we disdussniplications of these results in relation
to the history of the distribution of this specias,well as their relevance for its conservation.
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Preliminary results of theindenia tetraphylla
monitoring scheme in Croatia
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The main distribution range dfindenia tetraphylla(Vander Linden, 1825) is the
Middle East and the eastern Mediterranean, wheige at typical species of big coastal
lakes. In Croatia, four stable populations of thecses are present along the Adriatic Sea
coast but the population size of each of these rmmcer been assessed. Due to its
ecological requirements and the anthropogenic itnpads habitatd, . tetraphyllais one
of the endangered and protected dragonfly speaigSurope. In order to adequately
preserve the species and its habitats, additicégtion measures are needed. With the
aim of developing a monitoring scheme for the sgaive have conducted a preliminary
study to assess the population size at one ofadtaities in Croatia, where the species
completes its life cycle: Velo Blato lake on thiausl of Pag. Adults are known to have a
great dispersal potential and show a strong tendanenigrate. Therefore, exuviae are
better than adults to assess local population siagviae are found near the water and are
easy to count. The size of the population was estichby counting the total number of
exuviae in predifined areas of 30x30 m along th¢éevbitat. Practically, each of the
predifined areas was divided into six additionaitpavhere substrate, vegetation, water
depth, together with the number of exuviae, thétasce from the water and gender
were recorded. This study represents an importamiribution to our knowledge of the
species and some its emergence preferences, andenageful in further long term
preservation actions.
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Balkan OdonatOlogical Meeting 2013
realised in Croatia
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Regional biodiversity and distribution surveys awé a great importance for
determining conservation status of species antuityig factors that influence diversity.
Due to the very limited available data considedisjribution of many dragonfly species,
Balkan Penninsula is still one of the poorest itigased areas in Europe. With the aim of
changing that point, Balkan Odonatologists meeteoacyear in one of the Balkan
countries. The Balkan OdonatOlogical Meeting (BOGddinbines field studies, lectures
and workshops on dragonflies (Odonata). Organizgdhie Croatian Entomological
Society and co-organized by the “Zrinska gora” 8tyciand the Slovene Dragonfly
Society, the third BOOM took place from August tb August ¥, 2013. Twenty five
participants from nine different European counthes the opportunity to investigate the
dragonfly fauna in two different regions in Croati@ontinental and Mediterranean.
During the meeting, we visited 57 localities andoreled 44 dragonfly species which
resulted in 372 faunistic data on the dragonflycgedistribution. Fifteen of the recorded
dragonfly species are of a certain conservatiorceon

BOOM 2014 will take place in Bosnia and Herzegovieen August ¥ to August &
where participants will have the opportunity toestigate largely unexplored habitats of
different regions. The main focus will be on thes&ana region, one of the least
explored regions of the country characterised width and diverse freshwater habitats.
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