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AGRION

NEWSLETTER OF THE WORLDWIDE DRAGONFLY ASSOCIATION

AGRION Worldwide Dragonfly Association’s (WDA's) newsletter, published twice a year, in January an
The WDA aims to advance public education and awareness by the promotion of the study and conse
dragonflies (Odonata) and their natural habitats in all parts A@RI@Noers all aspects of WDA's
activities; it communicates facts and knowledge related to the study and conservation of dragonflies anc
for news and information exchange for ma@Bé@ds available for downloading from the WDA website
at http://ecoevo.uvigo.es/WDA/dragonfly.htm. WDA is a Registered Charity (Not-for-Profit Organizatio
Charity No. 1066039/0.

Editorial
Keith Wilson [kdpwilson@gmail.com]

During December 2008 the WDA Board of Trustees decided to remove the password restriction for a
downloadGRIOfMKom the WDA websifes a result of this decision this current eAB&10OANd all past

iIssues are now freely available for downloading to members and non-members. The Odonatological
will continue to require password authorisation. Passwords for the latter are renewed annually and iss
paid-up members.

This January 2009 editi®f&8tIObbntains a series of articles providing details of various initiative
to create comprehensive odonate databases for regions and countries. The databases cover Africe
Madagascar and Indian Ocean Islands), Australia, Europe, Malesia (including Malaysia, Singapor
Indonesia, Papua New Guinea and the Solomon Islands), New Zealand, North America and Suriname.
there are articles from the Middle East, Australia and Singapore. | have also penned a short factu:
providing information on dragonfly giants which | was able to write following valuable information gen
provided by Dennis Paulson and KD Dijkstra. Also included is the siE@ld@obated by Vincent
KalkmanECHQ@ublishes news, small notes and articles on dragonflies of tropical Asia. It is available
part ofAGRIOBINd will also be made available at the Asia Dragonfly web pages [http://www.asia-drag
net/ArticlessECHO_PHAON_ Intro.php].

For the next issu&AGRIOM be published at the beginning of July 2009, please send me or Gral
Reels [gtreels@cyberdude.com] your contributions. All articles, information and news items related to dre
or of interest to WDA members are most welcome and will be considered for publication. Please send a
by email (preferably) or on disk by post. Please do not forward any original artwork but send a soft cor
in a compressed format e.g. ‘jpeg’ or ‘gif’, or as a file on disk if sent by post.

In keeping with the practice adopted for WDA's official organ, the International Journal of Odona
a dragonfly photo now appears on the front cover of e#¢hR$QMeywiU have a photo illustrating any
rarely observed aspect of dragonfly biology, or an unusual species, or simply a stunning dragonfly sl
submit it for consideration for publica#ddRION

Cover photo: Femattracanthagyna plddiatéay 2005, Endau Rompin, P. Malaysia. Photo credit: Keith
Wilson. The femaletracanthagyna plagisignificantly larger than the male and is regarded as the large
Anisopteran dragonfly with a wingspan up to 163 mm. See article on ‘Dragonfly Giants’ pages 29-31.
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President’s Message
Gordon Pritchard [gpritcha@ucalgary.ca]

As this will be my last President’s Megs@gdQM am delighted to report some really good news. Our
journal, théJQ has received the blessing of the I1SI Web of Knowledge and will be listed on their we
as well as in Current Contents, Biological Abstracts, Zoological Record etc. We owe Reinhard a hug:
thanks for his passion and perseverance in 4#dihig tinely deserved recognition. And | hope that this
will lead to more manuscripts being subniiltedsoyou know, many of us were excited about a merger
of IJ0andODONATOLO@Edause, although it would have meant a lot of work for some of us, we felt 1
the odonatological community would be better served by a single journal. However, although | have |
informed personally ByIQOl understand from our Japanese frieksiGhas decided to continue to
producé®DONATOLOGHIAough they will not organize any more biennial Symposia. They will encour
their subscribers to attend our Symposium in Mexico in June and possibly cooperate in organizing
Symposium. So, my feeling is that this has worked out rather well. We will have a single gathering of th
odonatologists every two years and we will be served by two recognized journals.

Also in this issueAGRIOMou will find two forms — an election form for Trustee-at-Large and a 200
Membership Application form. Please support your Association by returning both of these forms.

Season’s Greetings and | look forward to seeing you in Mexico in June.

Gordon



A further step in the differentiation between
Sympetrum arenicolandS. sinaiticurs
photo documentation in the field

Reinhard Jodicke [reinhard.joedicke @ewetel.net]
Bernd Kunz [libellen@berndkunz.de]
Arnold Wijker [awijker@quicknet.nl]

Several Palaeaigtimpetrti@xa from regions with an arid climate share very similar field characters: they
‘decolorate’, which means a paucity in black thoracic markings and a pale brownish body coloration. .
have a salmon-red abdomen. Typical representatives of this ‘decoloiat@rgnicgiSaiearitonoSi
meridiona sinaiticug striolatum palli@®irulgatum decoloetdv. ibericum

Two of then§. arenicodondS. sinaiticuare extremely alike. Neither the structure of the secondary
genitalia of the males, nor the length of the inferior appendage, nor the projection of the vulvar scale at
characters to separate both taxa. Fortunately, their ranges do not overlap, so a well-defined origin cor
alleviates the identificaBoarenicaka Central Asiatic species, which has been collected in NE Syria, E Tur
Iraq, Iran, Turkmenistan, Uzbekistan, Kyrgyzstan, Tajikistan, and Pakistan (Jodicke et al., 2800). The re
sinaiticunovers the whole of North Africa and extends from Saudi Arabia and Jordan in the east to Sps
west (Jodicke et al., 2000). Notably, Laurent Juillerat and Keith DP Wilson (pers. comm.) separately re
the species in Morocco for the first time in 2007. Only a handful of odonatologistS.aeamaler met
the field. Correspondingly, its biology is hardly known. On the @lserdiruthyas been in the focus of
odonatologists since the discovery of a European population in Spain. We now know that it is univoltin
an exceptionally postponed sexual maturation (Jodicke, 2003). In the Tunisian oases at the northern fri
Sahara we (RJ, BK) observed emergence in May and June but oviposition did not start before October
at least until March. We assume that the long pre-reproductive period is caused by an obligate diapau
this stage individuals are widely dispersed in the desert and semi-desert, far away from wet habitat:
record of an old female was in early June, indicating a potential adult life-span of one year and a clear
the generations.

The long way to a correct taxonomic classification
The correct taxonomic definiti@asénicolandS.sinaiticumeeded a long time to determine; no wonder
given their overall structural similarity. The history of our knowledge of both species started with the des
of S.vulgatunrecoloraténmm NE Turkey (Selys, 1884). Later Selys received a male of another species (th:
S.arenico)drom Malatya, E Turkey, which he erroneously intermingled with the paleSublgatcras of
(Selys 1987). This error became even more evident, when Ris (1911) in his monograph of Libellulinae
this male from Malatya and a true fegnatkeobloratunder the natf8elecoloratithe also included a series
of a similé&8ympetr{itme trués.sinaiticyrfrom Libya und8rdecoloratuBartenev (1915, 1919) recognised
the heterospecific sexes figured in Ris’ ch@mtecaoratimn incorrectly fixed the ndewolorattion
the taxon represented by the Malatya male (Bartenev, 1919), and introduced a new name to denote
represented by the fengale A D Y{Ba@Reney, 1915). From this time on thédmangedused for the pale
Asian subspecieS.afilgatur®n the other hand, the ndeceloratwas established for theSyatgetrum
populations from Asia and North Africa that shared the structure of the secondary genitalia with the
male. Consequently, when Dumont (1977) separated populations from the Sinai and North Africa as
(darker) subspecies from the nominotypical subspecies, he introd&eelcible ratem&iticum

A comparison of a Spanish s8ta=coforatuvith the origindécoloratsemies in the Selys collection
revealed the true identitg.afdecoloratamd the synonymgef A D YX&icke et al., 1994)sihaiticum
was the only available name in the frotratiwoomplex, all populations were unified under the species
names.sinaiticurim a first approach, the species was interpreted as being polytypic, with the nominotypic
in North Africa, ssarraconems&pain, ssfesetith Asia Minor, and sspnicolor Central Asia (Jodicke et
al., 1994). However, this solution was unsatisfactory due to new findings. The first important realisation
nonconformity of the larval descriptions: larvae from Tajikistan show considerable dorsal spines on the
and long lateral spines on S9 (Haritonov & Borisov, 1991), while larvae from Spain lack dorsal spines
short lateral spines on S9 (Jodicke, 1995). The second important discovery was structural differenc
genital ligula of males from Spain and Tajikistan: either with two long cornua on the tip of the first segi
with two short filaments, respectively (Seidenbusch, 1997). A new study, including a long adult series
and of all subspecies, and a larva from Tunisia, was initiated. Focusing on the morphology of the ligula
the tip is visible without preparation in most dry specimens, two clear groups wereldsarénuble: all
arenicolorales matched in having two short filaments on the tip of the Igijdaticuahdiarraconense
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males exhibited the same long cornua. Correspondingly, trereitisiemdarraconengge identical.

As a result of these clear findings the concept of a polytyBisalapecgmas given up in favour of two
distinct speciessinaiticuandS.arenicojdhe namearraconeasellesentanished into synonymy (Jodicke
et al., 2000). This new taxonomic arrangement has proved to be most satisfactory in recent years.

Live photos reveal a good field character

During a trip to the Shirvan National Park in Azerbaijan, one of us (AW) took photographs (Figs 1,
Sympetruwhich was identifiedSaarenicolanthout any doubt. Hence, this is, to our knowledge, the first
record of this species in Azerbaijan and also a rare photographic documentation. All photos originate
brackish, man-made ‘Flamingo Lake’ in the semi-desert of the National Pars.&8etlicsdaetvely

foraged for small insects at the outer, dry edge of the huge reed belt. Obviously all these individuals wer
mature, because their eyes were partly bluish. Earlier in the season, in August 2005, AW took photc
immature individuals of this species in Kazakhstan with completely brownish eyes (photo in Kalkman &
2006: 149).

For comparison walsinaiticume offer photographs (Figs 3, 4) taken by BK in the oasis of Tozel
Tunisia, at an irrigation ditch along a swamp in the transition zone between palm-trees and the salty s
photos show fully mature individuals in early November; at this time of year copulations and oviposit
place.

At first view both species in mature condition are easy to differentiate by their ee colourati
arenicolwith a light bluish undersideSanuhiticumith only traces of blue in the predominantly brownish
underside of the eye. This is a surprising result for us having previously studied onlg dngspedimens of
The eye coloration feature provides us with a good discriminating field character, negating the need for ¢
analysis of the genital ligula under microscope.
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Figure 1: Magympetranenicolor the Shirvan National Park, Azerbaijan, 3 September 2008. Photo credit
Wijker.

Figure 2: Fem&gmpetranenicolor the Shirvan National Park, Azerbaijan, 9 September 2008. Photo cre
A. Wijker.




Figure 4: Fem&@gmpetrgmaiticum the Tozeur oasis, Tunisia, 5 November 2000. Photo credit: B. Kunz.




New Records for Singapore Dragonflies

Cheong Loong Fah, Tang Hung Bun &
Ngiam Wen Jiang, Robin [Ngiam_Wen_Jiang@nparks.gov.sg]

Introduction

Singapore is a small tropical island with a land area of about 700 km2 and situated at the southern tip of
Malaysia. Being a highly urbanised city-state, Singapore has lost an estimated 95 percent (578 km2) of
forest cover to urban development. Today, only about 28.6 km2 of forests remains (Tan et al., 2007
majority of it being secondary forest with pockets of primary and freshwater swamp forests in designat
Reserves. The extensive loss of rainforest has resulted in the extinction of several odonate species. F
the siltation of the stream in the Nature Reserves area caused by the construction and subsequent wic
automobile expressway has caused the apparent &le¢unctimass chirfphsighy, 1997). This species has

not been seen since 1970. Despite the drastic loss of forest habitats, Singapore still harbours an amaz
of odonates.

Prior to the new records reported here, a total of 106 odonate species from 14 families has been
from Singapore (Cheong, unpub., 2008) of which eight species are probably locally extinct. This is the
outstanding work done by odonatologists and naturalists who had contributed to the current knowl
Singapore odonates since the 19th Century (Isawaki, 1981; Kiauta & Kiauta, 1982; Laidlaw, 1931; L
1954; Murphy, 1997; Orr, 2005; Paulson, unpub.; Wallace, 1855; Yokoi, 1996). In the past four to five y
dedicated group of dragonfly enthusiasts in Singapore, many of them armed with digital photographic e:
has discovered 11 new records since the last major dragonfly work by Murphy (1997). Thus this brings
odonate species ever recorded from Singapore to 117 species (Norma-Rashid et al., 2008).

The following text describes the 11 new records with accompanying pictures and notes on their d
and habitats.

Gynacantha domale. Photo credit: Tang Hung Bun
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Gynacantha dolemile. Photo credit:Tang Hung Bun

ANIPSOPTERA

Aeshnidae

Gynacantha dohridrtger, 1899
This species has been sighted a few times since 2005, but has been mistaken forGlieasiamtaalooking
basiguttatawas not until May 2008

when close-up photos of both a8

and female individuals were t:
thatitsidentity could be confirge
dohrmmale’s inferior anal appeno
is pale in colour and is less tha
third of the length of the superi
while that db. basiguttasadarker
and is between one third and ha
length of the superiors (Orr, 20(
According to Tsuda (20G03lohrn
occurs in Indonesia, East Mal
and the Philippines. This new re
confirmed its presence in Sing
and it is highly probable that it
occurs in Peninsular Malaysia.

Heliaeschna uninervulata
Martin, 1909

On 12th April 2007, an unidentif
female aeshnid was observed |4
on a broken twig about 1m al
the surface of a small stagnantf®
outside the boundaries of the Ce

g?é?hgﬁmr#e%utrﬁafﬁgr\é?éétom eliaeschna uninerfemetie. Photo credit: Tang Hung Bun

-
-

e T
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wadHeliaeschna unineryliteking at the following features:

(1) The median space (r + m) is crossed by one vein in all wings
(2) Leaf-like cerci are broad and long

(3) The anal loop of the hindwing has nine cells

Merogompfamsoraltsmale. Photo cred (A
Tang Hung Bun <

forest swamp inside the Central Catcl =
Nature Reserve. During one of F%
sightings, a female was seen with ag

Photographs of the dragonflies were -
but no specimens were collected. Bass
the photos, it is likely tol\u)erogomph
femoral{&. Orr, pers. comm.). Regulg
visits to the site in order to secure a spées
are necessary to confirm the idéhtit:
femoralis known from just a single nidi

While Heliaeschna uninerviilata not
previously been recorded in Peninsular
Malaysia or Singapore, it has been recorded
in Sumatra, Java, Borneo (type locality),
South Myanmar, Cambodia, Thailand and the
Philippines (Lieftinck, 1954; Tsuda, 2000).
With this recent discovery in Singapore, it is
highly probable that the species also occurs in
Peninsular Malaysia. This would mean that the
range of the species extends from Thailand in
the north, to Java in the south.

Gomphidae

Merogomphus femoradliaidlaw, 1931 ?

It was first sighted in September 2007 and
again in July 2008, at the same site, which is a

9;«' P

specimen captured about 80 years &ggrogomphus fesrivfatnale. Photo credit: Tang Hung Bun

Leptogomphu®heto credit: Cheong Loong Fah
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Kuala Lumpur, Malaysia (Orr, 2005).

Leptogomphus rikaidlaw, 1933

This species was spotted on 7th March 2004 at
the fringe of Rifle Range forest near Murnane
Service Reservoir within Singapore’s Nature
Reserves. It was found perching quite low on
some scrub, apparently sunning itself in the
open at an early hour (9:50am). This species is
reported as rare and local in Peninsular Malaysia
and Thailand (Orr, 2005).

Libellulidae

Cratilla lineataBrauer, 1878

The first unconfirmed sighting Cuddtilla
lineatavas at the Singapore Night Safari Park.
Subsequently on 6th October 2006, the species



was clearly identified from a sighting in Pulau Ubin,
a northern offshore island that still retains the
rustic charm of village life. It was observed resting
over a puddle along an earth track in a secondary
forest. Current(y. lineaia known to exist in two

other locations in Singapore.

Aethriamanta brevipennRambur, 1842

This species is indeed quite widely distributed
but seems to be uncommon. It was first spotted
at a pond in Singapore Botanic Garden on 8th
December 2004 but since then, it has not been

Cratilla lineahoto credit: Robert Teo

seen there. This species was subsequently al
at various locations such as the ponds in th
Buloh Wetland Reserve and various other,
parks.

Onychothemis testacea testa@edlaw, 1902
This subspecies is widespread in tropice
occurring in Laos, Myanmar, Thailand and Pe

Aethriamanta brevigthotis.credit: Robin Ngiam

Malaysia. Its first record in Singapore was made on
8th January 2008 along a nature trail by the side
of MacRitchie Reservoir in the Nature Reserve.
With this new record, the most southern range of
this subspecies reaches Singapore. It is also rare ir
Peninsular Malaysia.

Orchithemis pruinanSelys, 1878

This species was first recorded on 9th August 2007
in a forest swamp within Central Catchment Nature
Reserve. As it looks very similar to the dark form of

Onychothemis testaceaRbstacer@dit: Richa
Ong

Orchithemis pulchethiengpecies might have
overlooked in the pa3tpruinafisv 26mm) is
slightly larger th@apulcherritha 22mm). The
abdomen ©f pruinaisdonger and thinner than
of O. pulcherriMénite markings cover the sec
third and half of the fourth abdominal seg
while in pulcherrimahite markings cover o
the second and third abdominal segments.
new record, the known distribution of this s
is Indonesia, East Malaysia, Peninsular Mala
Singapore.

aysla and
rchithemis pruiRanso credlt Tang Hung Bun
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Zygoptera

Coenagrionidae

Ceriagrion chadSchmidt,

1964

This species was first discovered
on 7th June 2005 at a stream

in the Upper MacRitchie Basin
areainthe Nature Reserves.The
stream has a lot of submerged
vegetation. A male and female
were found in tandem, with the
male clasping the female while
the latter was ovipositing on

the underwater vegetation with
only her abdomen submerged.
This species was subsequently
also spotted at a pond in a public
park near the Central Catchment Nature Reserve. Based on its colouration, this damselfly was initially
asCeriagrion aurantidomever recent examination of the anal appendages reveals it is Gha$igaiobably
(M. Hamalainen, pers. comm.). More specimens need to be collected to confirm the identification. Wh
isC. auranticantC. chadhe damselfly would still be a new record for Singapore.

Ceriagrion cl?aBhoto credit: Tang Hung Bun

Platycnemididae

Copera vittateéSelys, 1863
From 2006 to 2007, the Natio
Parks Board of Singapore cond
an island wide biodiversity su
One significant result from the
is a new record of the dams
Copera vittdtavas sighted on 23
August 2006 along a secondary
stream in western Singapore i
area that is being used intensive
military training. Further surve
revealed another healthy popul
at a remnant swamp in another
of western Singapore. To date,
are the only two known locations
C. vittatan Singapore. Thus its st i it
remains rare and highly en danzgég%gra vitté@hoto credit: Yeo Suay Hwee
although it is somewhat protected

due to the military training area being highly restricted from public access and urban development.

Protoneuridae

Prodasineura humeralisSelys,
1860

This species, which is common in
Peninsular Malaysia, was discovered
at the Chestnut Forest in the nature
reserve, along a stream flowing out
from Chestnut Reservoir on 21st
Oct 2006. There were five to six
males, hovering and fighting over the
stream for territory, as is typical of
this species. One week later, near the
edge of the Chestnut Reservoir itself,
another five females were discovered.
Subsequently, the various streams in

Prodasineura huniénalig.credit: Tang Hung Bun
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the Mandai area were also found to be a stronghold for this species. It is strange that this locally rathe
species was not discovered during the last Central Catchment Nature Reserves survey carried out k
(1997) during 1994 to 1997, especially as some of the areas mentioned above were indeed cover
survey.

Conclusions

The 11 new records added in just three to four years indicate there may still be species that have been
in the past. This is particularly so for crepuscular aeshnids and fast flying gomphids. Besides the ne
other species sucBrashygonia ocalatiParagomphus capnesmaigecently recorded after many years
without sightings. Although Singapore is small in size and highly urbanised, the 117 species and perha
to be recorded attest to Singapore’s location within the odonate rich Sundaland. Continued efforts will
to study the odonata diversity of Singapore to aid conservation efforts especially in vulnerable habite
freshwater swamp forests.

Acknowledgments
The following odonatologists helped tremendously in species identification: Matti Hamalainen; Albert O
ChiYeh; Dennis Paulson.

The authors would like to acknowledge individuals who have contributed to odonate studies in Si
for the past few years: Subaraj Rajathurai; Robert Teo; Yeo Suay Hwee; James Gan; Ramakrishnan; Li
CaiYixiong; Tang Hung Kei; Wang Luan Keng; Eric Gibert.

References

Cheong, L. F., unpubl., 2008. Checklist of Singapore Odonata.

Iwasaki, M., 1981. Field observations notes in Malay Peninsula@rati@8nap26.

Kiauta, B. & M. Kiauta, 1982. The chromosome numbers of eleven dragonfly species\fvtuta&ingapore
Odonatologitde4-165.

Laidlaw, F. F. 1931. A list of the dragonflies (Odonata) of the Malay Peninsula with descriptions of new
Journal of the Federated Malay StatSs\yasmems$:175-233.

Lieftinck, M. A., 1954. Handlist of Malaysian Ottenaia2:1-202.

Murphy, D. H., 1997. Odonata biodiversity in the Nature Reserves of $tngegeniangs of the Nature
Reserves Survey Seminar. Gardens’ Bullet883iBgapore

Norma-Rashid, Y., L. F. Cheong, H. K. Lua & D. H. MurphgyB08G UDJRQALHY 2GRQDWLC
VWDWXV UHFRUGV D QG FR O OHFW R&f@3WMEseu &f Bidsliddrdity ReskeXrvhi X
Singapore. 24 pp. Uploaded 07 Nov 2008 [http://rmbr.nus.edu.sg/raffles_museum_pub/Dragonfly.
Singapore.pdf].

orr, A. G., 2003.$ *XLGH WR WKH Natrd Ritdry Rublictiots FBOr@ed)R<ota Kinabalu,
MalayS|a 195 pp.

orr,A. G., 2005 UDJRQALHV RI 3HQLQ VNaumaUHistarDrubkeatdnd(BaEned), Kol S
Klnabalu Malaysia. 125 pp.

Paulson, D., unpubl., 1980 & 1989. Field notes from two visits to Singapore.

Tan, H.T.W, L. M. Chou, D. C. J.Yeo & P. K. L. Ng, 2007. The Natural Heritage &eSoyhpalidon,
Prentice Hall, Pearson Education South Asia Pte Ltd, Singapore.

Tsuda$, 2000A distributional list of world (Riorsdedy published, Osaka.

Wallace, A. R. 1855. The entomology of N&datngi9t4636-4639.

Yokoi, N. 1996. A record of the Odonata from Mandai, Sitedapgeel HZVOHWWHU RI WKH 7
of the International Odonatologick3:360iety

13



Egg-laying observations in the Pilbara region of NW Australia

Jan Taylor [jmtay5@bigpond.net.au]

The Gorges in Karijini National Par
the pools in Millstream-Chichester Nafgss
Park are ideal locations for obse&s

dragonflies. There is a rich variet
they include many endemic species.
interested to see many laying eggs
Scarlet PerchBiplacodes haemetates
of the most abundant and widespread
and | saw many of them laying eggs.
the female flew in tandem with the
and she repeatedly dipped her abdong
the water to wash the eggs off as the
laid. In Knox Gorge | saw pairs of Na
lobed Gliderframea stenolayiag eggs
too. These are much larger, more han
red dragonflies. Their technique was
different. They would fly around lookin
a suitable spot over clear water, then

for a moment before the female is released
to duck down to the surface and dip tRenglerwariner Pool
of the abdomen in. She then flies up to be
immediately caught by the male again and

they repeat this sequence several times. | was lucky enough to catch an image of this.

At Millstream | saw other species where the females chose to lay their eggs on their own. AWes
HunterAustrogomphus gevdsrillying quickly just above a waterfall splashing her abdomen in the water, a
a Pilbara Archtéiknnophlebia injibarttiy endemic species. The latter chose a spot under some overhan

reeds.

It is interesting that some of these species are very elusive — | do not know where they go w
laying eggs. The late Tony Watson, who did all the original work on Millstream dragonflies, said he ol
saw a Pilbara Dragortjpodogomphus haddlighit — and that was laying eggs. He had to rear larvae to ge
adults. (He named the species after his supervisor at UWA, Ernest Hodgkin). The only Pimple-heade
Austrogomphus mjbbexgi seen was one which had only just emerged — even though the cast off skin
that they are abundant there. The males of other species are constantly in view, such as the endemic P

Ictinogomphus dplybdst take up positions on tall reeds to view their territories.

The final observation was on the PillizuayBtitta coolawamahdemic damselfly. Madeleine found
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a group on a branch
a small cadjeput tre
overhanging a waterf:
It was made up
two pairs in tande
with the females bu
inserting eggs into t
bark. It is interestin
that they were doi
this about two metre
above the water leve
wondered if the larve
dropped into the watt
after hatching? Ti
branch was heav
scarred from marn
other eggs havi
been laid there, and
seemed to have be
an important meeti
place, because | la
saw four males waiti
there. This was the o
place where | saw the
damselflies.

Abovelctinogomphus dolesoidi; bottom left:
Eurysticta coolawaywphsiting; bottom right:
Eurysticta coolawamyadsition site.



Databasing the World

Vincent Kalkman [kalkman@naturalis.nl] &
Klaas-Douwe B. Dijkstra [dijkstra@naturalis.nl]

During the meeting of the IUCN Odonata Specialist Group in 2007 an afternoon was spent discussing |
Dragonfly Assessment (GDA). This project is supported by IUCN and Conservation International (CI). T
two are mainly interested in getting all dragonfly species red listed (= assessed) but the aim of the
Group is more ambitious: to build distributional databases of all dragonflies in the world. We are not
for a central database but rather for regional databases with a similar structure but without geographi
allowing for the data to ‘communicate’ easily. The databases built thus far result from different initiative
was partly made possible by the [IUCN but most others are being developed by other organizations (e
Africa, Europe) or private initiatives (e.g. Australia, Suriname). In 2008 CI hired lan Harrison to fund r:
the Global Freshwater Assessment, which includes fish, mollusks and dragonflies. His work resulted in
assessments in mainland tropical Asia, which ultimately will result in databases for these areas (more o
next Agrion). Financial support from Cl and the National Museum of Natural History in Leiden made it |
for KDBD to support fundraising and databasing initiatives.

The articles in this issé&atIONive an overview of many of the currently existing databases. Or
thing to be learned from this overview is that we, the dragonfly community, can be proud of ourselves. (
continents good co-operation of (mainly) volunteers has resulted in strong databases. There is still mt
but within ten years time Odonata might be the first insect order for which database-generated distribut
of all species are available.

The presented overview does not include all available databases A@RilOtte hege to
present additions. Especially our knowledge of databases for Central and South America is poor al
anyone with information on this region to contact us.

The Australian Odonata Database
lan Endersby [endersby@mira.net]

The Australian Odonata database

contains the label data fi

over 25,000 specimens. Australia
was compiled from tho
Museum collections which .|
been electronically registei

This included the museum:s

Canberra, Melbourne, Hobe . |
Launceston, Adelaide, Pe ™
and Darwin, plus the collect

of Dennis Paulson which
had made during his own v [
to Australia or obtained frc
other visiting collectors. So,_
of the recent data from 17|
Australian Museum in Syd

was available but the bulk a_ .
collection awaits databasing. ***[
will contain important historit
records, as will the Macle
Museum at the Univers™f
of Sydney. The Queensl
Museum needs volunteers

register its collection so tha**sf - 1
not yet available either.

The project starte . . . . . , . .
Wlth my Curiosity about tl.., 115E 120E 125E 130E 135E 140E 145E 150E

distribution of the Odonata

my own State, Victoria, and tﬁ’&ure 1. Distribution of dragonfly records across Australia.
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an offer to extract the label data from the Melbourne Museum’s collection. The irony is that the lon
curator of that collection used to take his annual holidays in the northern parts of Australia and so the
contains a high proportion of interstate specimens. During this time the Australian National Insect Ci
(ANIC), housed in Canberra and by far the largest collection in the country, put part of its records on 1
fortunately including the Odonata. | knew that the South Australian collection was also available digitall
| had obtained a copy when helping an author with a range extension paper, and | had sought and ol
Victorian records from the Western Australian Museum.

During the WDA Symposium held in Swakopmund a call was made for point data to support the
sponsored Global Biodiversity Assessment of the Odonata. Feeling sure that probably 80% of the .
information was electronically available | offered to collate what could be obtained. That was done &
maps have already been submitted for the Red List study.

For identification of adult Odonata, Australia relies on the major work by Watson, Theischin
Abbey, from 1991, and the much more recent field guide by Theischinger & Hawking. For larvae there
of laboratory manuals covering the bulk of the taxa, that have been presented at annual aquatic in
taxonomy workshops, predominantly prepared by Gunther Theischinger. The field guide contains keys
and genus for both adults and larvae. With primarily selfish motives | suggested to Gunther that the ¢
could be expanded to species level using information from the 1991 volume if he could assist with d
those species described since that time. | would be delighted to carry out the clerical work under his
guidance. Gunther embraced the project wholeheartedly and added the larvae as a necessary compo

A number of Australian larvae, even in the final instar, do not yet have recognisable charas
distinguish them from congeners. In many cases they occupy a restricted geographic range and d
maps of adult occurrence are the primary way to identify the larvae. So, the Australian database has
to prepare a set of maps to be included in the new identification guide. From those maps incongruou
have been removed and any gaps, where no museum specimens have been located, have been filled fr
citations. Every species known from Australia now has a distribution map, albeit rather depauperate fc

Expressions of interest have been made about using the data for analysis of the conservation ir
of the Australian Odonata distribution history but they are awaiting the obtaining of university research
Some of the data was released purely for the Global Diversity project and, subsequently, for the ider
guide, so uses outside the scope of these will require further permissions, unlikely to be withheld unless
a commercial gain for the user.

There are specimens from Australia in overseas museums. If they are electronically datab:
georeferenced with species, collecting date and collector, | have just the home for them. If there are v
out there, the lifeblood of modern museums, who could extract label data or photocopy card indexes, the
Downunder would welcome your assistance. And your reward? - a mud maplefiiauletoidimdirabilis
if our drought ever breaks.

Odonata Database of New Zealand and South Pacific islands
Milen Marinov [mg_marinov@yahoo.com]

Introduction

Studies on New Zealand Odonata began with the first collection of dragonflies that took place in 1
specimens caught by Dr Andrew Sinclair during his botanical expedition led to discovery of three new s
science (Rowe, 1987). Many authors have contributed to the knowledge of the local fauna since. Much
available comes from investigations completed more than 30 years ago. The data was compiled by K
in 1977 under a research programme financed and organised by Prof. Philip Corbet. Rowe (1987) us
to underline his results and produce the species distribution pattern for the country. In Richard Roww
publication7 KH "UDJR Q A L H all &dildblé ihferddianhDidBtribution, habitat and behaviour on a
seventeen species known to occur on the islands belonging to New Zealand (Kermadec Islands, Chat
Steward Island, and the sub-Antarctic islands south of them) were summarised. There is a paucity of p
since. Ten of the 17 species occurring in New Zealand are endemic includingdoth epemisisof
species tfropetatand one speciebmtipodochl@vioore, 1989). The same author points to the necessity for
protection of local fauna and encouraging local investigations.

The database

Until recently no database with records of the dragonflies of New Zealand was available. This year | he
to build such a database as part of a postgraduate dissertation project at Lincoln University, Christchu
moment the database contains 2954 entries. Besides records from 66 publications it also contains re
collections at Lincoln University (260 specimens), Canterbury Museum (408 specimens), Auckland |

17



(239 specimens), Department
of Scientific and Industrial
research (DSIR) Auckland
(1080 specimens) and the
National Museum Wellington
(108 specimens) as well as
some unpublished data. Thus
far the database has focused on
New Zealand’s main islands,
but in 2009 it will be expanded
to the adjacent islands in
the South Pacific including
New Caledonia, Vanuatu,
Fiji, Tonga and Samoa. Brief
spatial analysis is performed
to visualise the degree of
knowledge of the Canterbury
region on the South Island.
Figure 1 represents total
sampling location for this area.
They come from 322 records
included in the database.

Future

The database for New Zealand
will be completed by the end
of 2008. After its completion
it will be used for creating a
digitised model to predict the

x e o e .o Odonata distributional pattern
Sl - — e m\Vithin New Zealand. Current
' knowledge of the distribution

of species will be compared
. o . . ith the prediction by the
E(I)%lg(ie(lj. Localities in the Canterbury region where dragonflies m%g}' ing, for example,
' areas of future interest for
exploration and Important
Dragonfly Areas. Although most information from collection is incorporated in the database it is still nec
visit some of the collections in order to verify some of the identifications. The next phase in database p
would be to collect more unpublished records from Universities and some governmental organisations.
with them are important as they might be a valuable source of more recent records.
People who want to use the information on New Zealand or in the future the information on
Pacific Islands can contact me. | would be very happy to receive unpublished records from New Zealz
South Pacific Islands.

Europe: a jigsaw puzzle of databases
Vincent Kalkman [kalkman@naturalis.nl] &
Jean-Pierre Boudot [jean-pierre.boudot@limos.uhp-nancy.fr]

Towards a European atlas

The study of dragonflies is relatively popular in Europe resulting in a large number of databases build fc
countries or regions. Some of these databases have been built by governmental organizations but mar
created by non-governmental organizations or even by single enthusiastic odonatologists. All these
mean that for Europe more records are available than for any other region in the world. Of course ther:
downside as many of the databases have a different layout and use different systems for the coordinate
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few years a network has been built which aims to make a European atlas by 2010. The first result of th
is an atlas for the Mediterranean and North Africa to be published in the start of 2009 hibalkuaplement t
This atlas will combine the records of 35 countries (15 European) and will show the distribution of 17¢
occurring in this region (Fig. 1). For the European part of the maps about 20 national and regional datat
combined. This project shows that with good co-operation it is possible to make atlases based on widel
types of databases. The atlas will also contain a list of persons and organizations maintaining national
databases. From 2009 onwards a start will be made to bring together all European databases in order
maps for the approximately 140 species occurring in Europe.

European Red List

The Initiative for a Mediterranean and North African atlas was taken during a meeting in Portugal
odonatologists involved in the Mediterranean and North African Red List. This project was organize:
IUCN Mediterranean team and is largely coordinated by Annabelle Cuttelod. An official publication c
Red Lists will probably appear in 2009. A European Red List is scheduled to appear in the end of 2
red list will be written by Jean-Pierre Boudot and Vincent Kalkman and the assessments will be refere
odonatologist from different parts of Europe. The project is funded by the European Union and is orge
the IUCN.

Future of European databases

The database constructed for the European atlas will be used only for the atlas and will not be m
afterwards. However the amount of contact between people working on dragonflies is showing a stead
making future exchange of information and records easier. In the last couple of years collecting re
volunteers through the use of the internet is growing swiftly. There are several good working examples
kinds of sites (see for instance www.hatikka.fi from Finland or www.fugleognatur.dk from Denmark). A
organisation which built such an internet site with great success (collecting 125,000 records of odona
years time) has now started to ‘export’ their site to other countries. In Belgium (www.waarnemingen.t
has already been a success with 10,000 records in one year and in 2009 a spin off will start in Italy."
example can be seen on http://waarneming.nl.

Figure 1. Distribution of records of dragonflies in North Africa and the Mediterranean. Red dots: only
prior to 1980 available; blue dots: records from 1980 onwards available; green dots: only records with
available.
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Odonata Database of Africa (ODA)

Jens Kippind., Klaas-Douwe B. Dijkstra,
Viola ClausnitzeB, Frank Suhlindg* & Kai Schiitte

INaturkundemuseum Mauritianum Altenburg, Parkstr. 1, D-04600 Altenburg, Germany
[biocartkipping@email.de]
2National Museum of Natural History Naturalis, P.O. Box 9517, 2300 RA Leiden, The Netherlands
[dijkstra@naturalis.nl]
3 Friedlander Weg 53, D-37085 Gottingen, Germany [violacl@t-online.de]
4 Institut fur Geodkologie, Technische Universitat Braunschweig, Langer Kamp 19c, D-38106
Braunschweig, Germany [f.suhling@tu-bs.de]
SEntomology (Curator)/Animal Ecology and Conservation Biozentrum Grindel und Zoologisches
Museum, Martin-Luther-King-Platz 3, 20146 Hamburg, Germany
[Kai.Schuette@uni-hamburg.de]

Thanks to the IUCN Freshwater Biodiversity Assessment, as well as prior or parallel databasing init
Jean-Pierre Boudot, Jens Kipping, Kai Schutte, Mike Samways and Frank Suhling, the collation of poi
data in Africa is ahead of other parts of the tropics. This has been facilitated by the modest size of the
the reasonable state of its taxonomy relative to tropical America and Australasia. Currently, data of th
Odonata are maintained in four central databases, whose compatibility is ensured by frequent exc
relevant data:

(1) North — The nations that border the Mediterranean Sea and/or that have their larger part in the
(Algeria, Canary Islands, Chad, Egypt, Libya, Mali, Mauritania, Morocco, Niger, Sudan, Tunisia and \
Sahara) are maintained by Jean-Pierre Boudot in his database of North Africa and the Middle East. T
largely Palaearctic and/or strongly impoverished, only the extreme south of especially Chad, Mali and S
reasonably rich Afrotropical faunas.

(2) South — South Africa has a distinctive fauna: of about 160 species almost one-third is endemic anc
fifths are just present in the nation’s tropical periphery. Mike Samways and his group at Stellenbosch |
manage most of this relatively large (almost 10,000 records) and detailed dataset.

(3) Islands — Madagascar and the Indian Ocean islands of the Comoros, Mauritius, La Réunion, Rodrig
Seychelles share less than a quarter of their over 200 species with the mainland. The data are being co
Schitte as part of his PhD research. Currently the Madagascar database contains about 3,000 record
of these were assembled during recent fieldwork by Kai Schiitte, mainly from southeastern Madagasc
Tolagnaro, the high plateau near Tolongoina and the Perinet area. The remainder are literature and muse
mainly from Paris (MNHN) and Antananarivo (PBZT). The main literature is entered and only some
with few or single records have to be added. Some records from recent collecting by the California
of Science (CAS) were provided by Mike May and Jessica Ware. Further CAS material should be ave
the collections from Nick Donnelly and Mike Parr contain valuable additional records. With these ad
sources the number of records should increase to around 4,000. Extensive further fieldwork is nect
cover white spots, especially forests and to clarify the status of ‘single-spot species’ that are only kni
their type localities and might already have vanished. Of over 175 species known from Madagascat,
three-quarters occur nowhere else and almost two-thirds (over 100 species) are possibly threatened a
immediate assessment. However, possibly half of the latter have not been recorded since their disco
endemics are restricted to rainforest, which decreased by 40% in the second half of the 20th century,
study of dragonflies stood still. Consequently, nowhere in the world is the discrepancy between data c
and potential degree of threat as great as in Madagascar. A comprehensive survey of these lost specie
required imminently.

(4) Main —With over 700 species, Angola, Benin, Botswana, Burkina Faso, Burundi, Cameroon, Caf
Central African Republic, Congo-Brazzaville, Congo-Kinshasa, Cote d’lvoire, Djibouti, The Gambia, Eg
Guinea, Eritrea, Ethiopia, Gabon, Ghana, Guinea-Bissau, Guinea-Conakry, Kenya, Liberia, Malawi, Moz
Namibia, Nigeria, Rwanda, Sao Tomé & Principe, Senegal, Sierra Leone, Somalia, parts of South Africe
Togo, Uganda, Zambia and Zimbabwe harbour the bulk of African dragonfly diversity. The database is 1r
Jens Kipping, with the support of Viola Clausnitzer, KD Dijkstra and Frank Suhling. The overview below
on this last subset.
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History
The basis was formed by the records from Botswana and Namibia assembled mainly from the field an
by Jens Kipping and Frank Suhling, augmented by the personal record databases of Viola Clausnitz
Africa) and KD Dijkstra (throughout Afrotropics). The IUCN Freshwater Biodiversity Assessment gave
(financial) boost to the databasing process. Jens and Frank expanded the database for southern Afric
with the papers of Elliot Pinhey and personal datasets (e.g. Warwick Tarboton), while KD added the mair
literature for western Africa incorporating personal datasets from Tammo Lieckweg (Benin, Togo), S
Ogbogu (Nigeria), Hans Olsvik (Ghana) and Sévérin Tchibozo (Benin). The next and most challenging
tackle was central Africa, the richest but least known part of the continent. Jens lead the entry of publis
but to combat the huge geographic gaps three additional sources were used: (1) Graham Vick’s reco
small but hyper-diverse part of Cameroon; (2) records in the Paris museum, especially from Gabones:
treated by Jean Legrand, extracted by Kai Schitte; (3) records from Congo-Kinshasa in the Africa Mu:
box), by KD. A smaller contribution came from the Equatorial Guinea collections in Madrid, examined |
The last step is to database the eastern African literature (Viola) and the remaining regio
taxonomic papers (Jens, KD and Viola). Although only 130 of over 500 selected titles (25%) have n
entered, this accounts for about 4000 published pages (35% of selected pages). What remains are
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All Odonata records
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Figure 1. All records currently entered in the database
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smaller and older sources, such as
e species descriptions. Collections
with priority to be entered
include those of Robert Gambles
(Nigeria), Alain Gauthier (Cote
d’'lvoire, Togo), Wolfgang
“Pinhey peak” Schneider (Cote d’lvoire) and
i Charlie Williams (Uganda).
Museums such as in Bulawayo
- and Nairobi also contain many
records, but were reasonably
) O [ D D disclosed in Pinhey’s publications.
ik i | e e Tt g e vt o Roger Lindley and his collection,
ws o wm 1 o wm o owm  owmoowe we o we | With important material from
Cote d’lvoire and Central African

Figure 2. The surge of records in the 1950s and its decline inR@RUBlGdAS not yet been traced,
demonstrates the huge contribution of Elliot Pinhey to African odd@sRERGempts.

=

535 1ist

Present status
Currently the database contains over 58,000 records of 738 species (subspecies not considered), wt
increase in the near future to 100,000. Fig. 1 shows all the records currently entered, classified ro
“pre-Pinheyian” (early colonial), “Pinheyian” (late colonial) and “post-Pinheyian” (independence) perio
of southern Africa were studied relatively constantly through time, whereas research in countries like
Congo-Kinshasa, Mozambique and Somalia was impeded by political unrest. The surge of records (see
1950s and its decline in the 1970s demonstrates the huge contribution of Elliot Pinhey to African odon
As expected, Libellulidae provide the bulk of records with 51%, Coenagrionidae follow with 239
ten most-recorded specie€eareothemis eryitia@d),Trithemis arter{@487),3D QWD O Q32D YHV F1
Ischnura senegdlE2B86&),Ceriagrion glab(Li89)Orthetrum ju(ial13),0Orthetrum chrysostifia),
Brachythemis leuc@Hdig®) Diplacodes lefdld@lil) andrithemis kirf§r0). HoweveB. leucostietas
recently found to consist of two species. Fig. 3 shows the density of records in a 100x100km grid. Pro
best-studied grid square on the African continent is the southern Okavango Delta with Maun (2696 |
with records collected by Pinhey in the early 1960s to some just a few weeks old. This square is fol
Durban, South Africa (1376); Mt. Kupe, Cameroon (1296); Victoria Falls, Zambia/Zimbabwe (1277);
Falls, Namibia (1269); Upper Zambezi, Zambia (628); Makokou, Gabon (576) and Capetown/Stellel
South Africa (570). These rather coarse statistics will change with new research and the ongoing digit:
literature and collection data.

Future
A reasonably complete African database is expected by the spring of 2009. This will be the first contin
high-resolution, taxonomically-verified database of a group of tropical freshwater insects. It thus pro\
first demonstration at the scale of an entire (tropical!) continent of what the Global Dragonfly Assessme
worldwide: a tool to determine freshwater biodiversity hot-spots and knowledge gaps, threats and resj
change, and so forth. Thus spatial analysis of the data will be the first priority. The data and analyses
be presented in a distributional checklist or atlas, facilitating further taxonomic and biogeographic ad
African odonatology.

Another priority now is fieldwork, which is still required in most areas despite a recent surge in r
(Figs 2-3). Areas with almost no records but also very few expected species have the lowest priority, e.(
and SW Botswana. The highest priority lies in the lowland rainforests, the continent’s richest odonate h
almost uninterrupted swathe from S Nigeria, through E Cameroon, E Congo-Brazzaville and C Congo:
to N Angola. Of intermediate priority are unsampled regions with medium-rich faunas and open hal
fragmented (highland) forests: especially (1) Guinea-Conakry, S Mali and N Céte d’lvoire; (2) N Nigeria,
N Cameroon, S Chad and the Central African Republic to S Sudan; (3) N and W Tanzania; (4) S Tanz
Mozambique; (5) S Mozambique; and (6) E Angola and W Zambia.

Problems — the Tervuren example

A dot on a map is not placed easily. The problems are especially taxonomic and toponymic. Asi
straightforward taxonomic changes (mainly synonymies) many misidentifications come to light when
are checked in collections: publications on Afrotropical Odonata may contain 10-15% of such errors or
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The level of misidentification in the Africa Museum in Tervuren approaches 20% and is even higherin i
genera likeithem{25% of 385 examined m&gsicant(y% of 130 specimensDatitetru(4% of
553 males).

Putting the right coordinates to a record is complicated by the brevity of label data and the comp
colonial history. Of over 26,000 site names in Congo-Kinshasa, 57% start with either B, K or M, and 2:
either Ka or Ki: obviously many toponyms are homonyms. Moreover, in the past century the borders ar
of provinces and districts changed about every ten years: a record date is thus essential to know for wk
to consult a map. European interpretations of African names cause further confusion: English and Fren
relatively phonetic and straightforward, Italian (Ethiopia, Somalia) and Portuguese (especially Angola) s
near-indecipherable.

Three examples of the puzzle from label to map:

(1) J. Vrijdagh collected at ‘Wamba’ in Uele-Itimbiri in October 1932. There are ten places by that ni
Congo-Kinshasa, but other labels place the collector in Dingila in that period. No Wamba is nearby, b
lies only 20 km away: consonants are often reshuffled.

(2) Reconstructing H.J. Brédo’s itinerary in early 1932 from numerous labels, an illogical sequence
indicate that (not surprisingly) he mixed up material from Binga, Businga and Busira.

(3) The ‘Sisters of Tshibala’ caught an undated dragonfly in ‘Kasai: Tshibala’. Three Tshibalas, 300-400
were at some time administratively in Kasai. Only one was always in ‘Kasai’ and was, moreover, a missi
the likeliest locality for net-toting nuns.
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The Lieftinck database, mapping the odonates of Malesia
Rory Dow [rory.dow230@yahoo.co.uk] &
Vincent Kalkman [kalkman@naturalis.nl]

In the period 1919 to 1987 Maurits Anne Lieftinck published over 300 papers many of which deal \
dragonfly fauna of the Malesian region. His work still forms a solid base for work on Malesian dragonflie
reason his name has been used as a nickname for the distribution database of the region. The area w
the Malesian area, which includes the territory of Malaysia, Singapore, Brunei, Indonesia, Papua New (
the Solomon Islands. The region is one of the richest in the world and has well over 1000 species.

Literature

We identified just over 400 articles containing distribution data from the region. The records from abou
these are currently part of the database, probably amounting to over 90% of the published records. Thi
all papers by Lieftinck including those outside the Malesian region with the exception of Africa. Where
contain a mixture of records from the Malesian region and other parts of Asia or Australia, we have inclu
extra-limital records. In the next months we aim to have the remaining papers done. The database cont
moment 16,000 records (a species on a day from a location) and over 19,000 entries. Table 1 gives an
of the number of records from each country. We aim to geo-reference the database in the next half ye
on this, maps of all species will be made; these will be helpful with tracking down identification mistak
literature. We expect that for the whole region about 20,000 records have been published. This may so
reasonable amount, but it means that on average for each species less than twenty records are availa
of data is especially strong in regions like Kalimantan, Sulawesi and the Moluccas where on average ¢
to 6 records per species are available. Another problem with the records from the literature is that they a
old (see Fig. 1).

Table 1. Number of records in the Lieftinck database per country or region.

COUNTRY Records
Indonesia 7647
Irian Jaya 1632
Sumatra 1575
Java 1340
Lesser Sunda islands 922
Other/unidentified 784
Sulawesi 510
Kalimantan 508
Moluccas 376
Malaysia 3586
Brunei 841
Papua New Guinea 768
Philippines 245
Singapore 200
Solomon Islands 179

Unpublished records

Large numbers of dragonfly records from the Malesian area have never been published and are stored i
or in private notebooks. The most important collection in this respect is that of the Nationaal Natuurhi
Museum Naturalis, Leiden (RMNH). This collection not only houses material collected by and for Lie
but also has extensive collections from expeditions made in the last three decades. This collection is t
extensive that there is no easy and quick way to digitize it without funding. In recent years several odor
have made trips to parts of the region. Most of the results of these trips have not as yet been published.
all odonatologists interested in the region to make their unpublished records available for the database
of the initiatives to be undertaken in the next year.

What to do with the Lieftinck database?
The database has already proved to be a very valuable tool in getting a quick overview on what has bee
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on a certain species or a region.
In the next half-year we hope to
finish the work on the literature.
Based on this a publication will be
made on the distribution of records
across the Malesian region. This
will be used to identify areas where
no fieldwork has ever been done
and areas were no recent fieldwork
has been undertaken. This database

might also be good enough to
. ._ make preliminary maps of the
O i ion | teoes | wmeres | o weremoo | s00nas diversity of dragonflies across the
Malesian area. The effort to include

unpublished records will probably

Figure 1. Number of published records from the territories of |83£paefntrated on Borneo and

Singapore, Brunei, Indonesia, Papua New Guinea and the Solofith and for these areas
per period. maps might be made available of all

species in the next few years.

OdonataCentral: The North American Odonata Database
John C. Abbott [jcabbott@mail.utexas.edu]
Curator of Entomology, Texas Natural Science Center, 1 University Station #L7000,
The University of Texas at Austin, Austin, Texas 78712 USA

November 2004 saw the quiet launch of OdonataCentral (http://www.odonatacentral.org), a web site spc
by the Texas Natural Science Center at the University of Texas at Austin that relied on the novel incorp
existing World Wide Web, database, and geographic information system (GIS) technologies to produc
dynamic, set of distribution maps, interactive field guide and web site for the dragonflies and damselflies
America (Abbott & Broglie 2005).

At the heart of OdonataCentral lies the North American Dot Map Project. Started in 1994, the
involved the efforts of more than 100 contributors from the Odonata community to accurately docum
amalgamate the distributions of all North American odonate species through 2004. A three volume hart
of the data was published (Donnelly 2004a,b,c) that included over 124,000 county-level records for the
States and Canada. As odonatologists started digesting the maps and data, we realized the value of s
wealth of vetted digital data. The original OdonataCentral, a field guide to the odonates of the soutt
United States, was integrated with the Dot Map Project data and re-launched.

History of the site
In 2004, OdonataCentral utilized Active Server Pages (ASP), JavaScript, Microsoft Access datab
Environmental Systems Research Institute’s (ESRI’s) mapping software to produce web content. The s
ran into a number of limitations due to the amount of data and with a $20,000 grant from the Texas
Science Center, in 2006, OdonataCentral once again went through an update. The entire site was re
now using PHP, SQL, HTML and JavaScript powered by an Oracle database. Records are stored, retr
displayed from a relational database that houses all data tables. The use of a relational data structure
species, observations, seasonality, photographs, and other fields means that any additions, deletion
modifications need only to be updated within the database once. Database modifications are immediate
when a user visits the site or refreshes a page. These updates remove the hassle of many individual p

The next logical step is to supplement “generic” county-level distributional data with specific da
individuals and collections. The Dot Map Project included county-level records derived from the literat
all major private and public collections. Currently, the only major collection with specific localities at a sp
level in the database however, is the one housed at the Texas Natural Science Center at the University
Austin and includes nearly 12,000 records predominately from North America. Most of the collections i
America are at the early stages of databasing, but as they are databased | would like to develop an ir
will not only allow curators to update their holdings on OdonataCentral but allow users to query the
collections of major museums independently or as one set, much like the successful HerpNet anc
programs sponsored by the National Science Foundation.

In the mean time, OdonataCentral allows and solicits community involvement. Anyone can
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species locality records to the site. Digital photos can be uploaded to the site as vouchers and linked tc
record entry. However, if unavailable, voucher specimens are given an OdonataCentral reference nurn
submission and can be mailed for identification to the University of Texas or other suitable depositor
records are vetted by regional experts and incorporated into the site based on the expert’s determine
originator of the record is then recognized in perpetuity for the information. This turns out to be a drivin
for many contributors. The ability to add to the odonate knowledge base is appealing to many as is the
view their contributions. Since 2004, the site has nearly 1,000 registered users who have submitted j
6,000 records and 6,800 photographs. The total number of records in the database is just under 142,01
Though the driving force has been with North American species, the site and database is setup to har
on a world-wide scale and does contain incidental records for a number of countries outside of North /

The Odonata distribution viewer

The Odonata Distribution Viewer comprises another major facet of OdonataCentral. Users can n
guery records, but utilizing Google Maps, the distribution viewer serves as a powerful tool to visua
geographic distribution of dragonflies and damselflies across North America. Users can zoom, pan,
the distribution of any North American odonate species to geographically view species limits, find gaps
records for selected species, or generate accurate county checklists. Queries produce tables that lir
the main OdonataCentral field guide, providing seamless interoperability between checklists, field gu
distribution maps. Records with specific latitudes and longitudes are plotted right on the map and Dot
is plotted in the center of each county in the United States. Canada and Mexico are divided into 30—mit
that serve the same purpose as United States county divisions. Records are color coded to indicate w
represent the Dot Map Project, user submitted records, or the University of Texas collection. These rec
also be filtered to only show one or a combination of sources. To complete the viewer, political bounda
as state and county borders are included and easily combined with the standard map or satellite view
by Google. Additionally, a KLM file of the data can be downloaded and viewed using Google Earth.

The future

OdonataCentral is evolving quickly. Software and hardware upgrades are on the horizon, allowing fo
database queries and map production. In addition to integrating museum data, a bibliographic search,
to download PDF publications, and an expanded photo gallery are currently in progress.

| believe the uniqueness of OdonataCentral stems not only from its use of technology but also
promotion of community involvement; something often termed “Citizen Science.” The site provides cus
user profiles allowing individuals to logon to OdonataCentral and track records they have submitted.

Dragonflies and damselflies are experiencing a tremendous surge in interest in North Ameri
is evident by the recent creation of festivals in their honor and the increasing number of field guides
being published. As these field guides become available for nearly every part of the country, our kno
distributions, behavior, and ecology is rapidly increasing. What is unusual about odonates as compare
other insect groups is that much of this knowledge is coming from informed citizens rather than prot
scientists. OdonataCentral aims to embrace these intrepid natural historians and collect, vet, and pt
information.

OdonataCentral has been designed to serve as the distribution hub for all information relating t
American Odonata. Ultimately, OdonataCentral’s growth lies in the hands of the community it serve
reciprocity of users submitting and OdonataCentral serving allows for a true sense of group interac
comes from the knowledge that users are being listened to and their contributions are serving a gree
| hope that OdonataCentral may serve as a model for tracking and distributing information at a time v
knowledge is growing at a geometric rate. Distributional data contained within the site is already be
by researchers to discover trends and patterns that may relate to climate change and | believe this
beginning of how this data will be utilized.

Literature

Abbott, J.C. and D. Broglie., 2005. OdonataCentraol.com: A model for the web-based delivery of natural
information and citizen sci&rerican Entomdgt0-243.

Donnelly, TW.,, 2004a. Distribution of North American Odonata. Part I: Aeshnidae, Petaluridae, Gomg
Cordulegastrid&ailletin of American Ododabdlap,

Donnelly, TW.,, 2004b. Distribution of North American Odonata. Part Il: Macromiidae, Corduliidae
LibellulidadBulletin of American OdoigaleRR)y

Donnelly, TW, 2004c. Distribution of North American Odonata. Part Ill: Calopterygidae, Lesti
Coenagrionidae, Protoneuridae, Platystictidae, with data sources and bibliogrdiiietpaxds I-1I.
American Odonai®idgn99.
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Figure 1. Map showing the distribution of 459 species across North America and Central America bas
contained in OdonataCentral.

Database of Suriname dragonflies
Marcel Wasscher [marcel.hilair@12move.nl] &
Johan van 't Bosch [johanvantbosch@yahoo.co.uk]

The Natural History Museum Naturalis (RMNH) in Leiden, The Netherlands has the largest collec
Suriname Odonata in the world. Most of them have been collected by Dirk Geijskes and Jean Belle,
1938 and 1975, but tens of others have contributed to the collection. The collection has been well kep
time has come to put the collection to other uses. Geijskes estimated the collection to contain 20,000 s
in 1970; only hundreds of specimens have been added since.

Suriname is a relatively small country in the large Neotropics; its fauna is a part of the Guyan:e
the region north of the Amazon and east of the Orinoco river. The first species known to occur in Surin
Erythrodiplax umbsataublished by DeGeer in 1773. Around 1930, before Dirk Geijskes started to stuc
dragonflies, the number of species known from the country was 60; in 1970 it numbered 260 and the ct
Jean Belle (2002) lists 280 species. The last species addetatctiydispisefanad at the Brownsberg
in 2006.
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Goals

- Making the data from the collection available and accessible.

- Getting a better understanding of which species occur in Suriname, their distribution and habitats wi
occur.

Methods

- Entering all data of the collection into a database. We have started with the Aeshnidae, a relatively wi
family with not too many species.

- Making distribution maps and flight
diagrams based on the collection data.
Most location names can be traced, while
helpful lists are made available by Piet van
Doesburg and the National Zoological
Collection of Suriname (NZCS) in
Paramaribo.

- Checking identifications and comparing
specimens with descriptions and literature.
The larger part of the collection was
identified by Dirk Geijskes and Jean Belle.
Recent publications and opinions were
not included and there are still boxes of
unnamed specimens and probably even
some unnamed species.

- Developing keys for the identification
of Odonata in Suriname. Next to
specialist keys, identification keys for the
commoner species in the area around
Paramaribo are possible, useful for non-
specialists. This might also been used for
creating environmental awareness (among
children).

- Expand a website on the Suri ST : .
dragonflies, as has been developeénﬂ%el' Distribution®fnacantha franiceScainame
years ago (www.libellen.org/suriname).
At the moment most parts of the website
are in Dutch with some parts ( e.g. the
checklist) in English.

The first results of our project are
presented on the website under ‘artikelen’
(articles). The database now holds about
1400 records of all Suriname specimens
of the Aeshnidae, from both the pinned
and the papered collection. Examples of
distribution maps féynacantha francesca
andG. membraraiésgiven in Figs 1 & 2.

Dennis Paulson and Rosser
Garrisson have given their support while
cooperation has been set up with Jean
Francois de La Salle (France) and with Jirg
DeMarmels (Venezuela) on Odonata of
French Guyana andVenezuela respectively.
We are still in need of a contact in
northern Brazil. Some financial support
has been given to the senior author by
the Uyttenboogaart-Eliasen Foundation
for collecting trips in 1989 and 2006 and
travel grants to work on collections.

Figure 2. Distribution®@fnacantha membrasalisname
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Dragonfly Giants
Keith Wilson [kdpwilson@gmail.com]

The Protodonata are well known ‘giant dragonflies’ preserved as fossils in rocks over 250 million year:
largest known fossil Protodonata, from Permian\degasésyopsis perfmaisiaa estimated wingspan of up
to 710 mmMeganeuropsis amerscamusidered a junior synonym. Almost as large is another giant, the far
Meganeura nfamyi Upper Carboniferous deposits in Commentry, France, which has awingspan estimated
685 mm. According to Grimaldi & Engel (2005) the Protodonata, which are more properly know as Griff
should not be regarded as
true dragonflies. Grimaldi
& Engel consider the
Protodonata belong to
a Palaeozoic ancestral
stem group only distantly
related to the true
Odonata.

World’s largest living
dragonflies?
A commonly asked
guestion is: ‘Which is the
world’s largest dragonfly
living today?’ There is
a lot of confusing and
somewhat conflicting
information available in
the published literature
and on the internet. Two
most commonly used
methods of measuring
odonate overall size are
(i) total wingspan and (ii)
total body length. If total
Figure IMegaloprepus caefdaiuSouth America. Photo credit: Keith Wilseimgspan is used then the

Figure 2. Femaletracanthagyna pldgiataP. Malaysia and Borneo, photographed at Endau-Rompin,
Malaysia. Photo credit: Keith Wilson. See also cover photo.
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largest odonate is the zygopteran pseudostigmatid
Megaloprepus caetknatus, from South America

(see Fig. 1). This huge but dainty insect has been
credited with a wingspan of up to 191 mm and a
body length of 120 mm. However, Dennis Paulson
(2006) reported, in the Odonata-I discussion forum:
“My largest specimeMefaloprepus caerjuistus

by eyeballing them (I have 53 specimens), has a total
length of 115 mm and a hindwing length of 84 mm.
If you double that and add 5 mm for thoracic width,
you get a wingspan of 173 mm. If any are larger
than that, | can’t prove it, but | think there is little
doubt tha¥legaloprepas the longest wings of any
odonate.” Whether the total wingspan is 191 mm
or closer to 173 mm it is clear there are no other
extant odonates with wingspans approaching these
dimensions.

Figure 3.Petalura ingentis¢imade) from the wet
tropics, north Queensland, Australia, photographed near
Daintree at 13:15 hrs, 23 January 2005. It has the third
largest wingspan and the longest anisopteran body length
Photo credit: Keith Wilson.

There are accounts in the literature and on the world-
wide web (notably Wikipedia) indicAtiag strenuus,
endemic to Hawaii, is one of theWorld's largest dragonflies
with a maximum wingspan reported of up to 190 mm!

If this dragonfly truly reached such proportions then it
would indeed be amongst the largest living dragonflies.
But, specimens, for which | have authentic information,
measure less than 150 mm wingspan and as such it i
extremely unlikely that even an exceptionally-sized
strenugpecimen would attain anywhere near 190 mm.
Dennis Paulson (2006) reports a total wingspan of ca 144
mm for a single fenmfabax strenimukis collection.

Using wingspan as the means of comparison, the
second largest odonate appears to be the gigantic
Anisopterafetracanthagyna pldgmatde known from
Peninsula Malaysia and Borneo (see Fig. 2). This insec
has a wingspan measuring up to 163 mm and 100 mm

total body length. The third largest odonate in terms
T wingspan belongs to the female Anidegtziaa
ssimahich is known from the wet tropics in

arn Queensland, Australia (see Fig. 3). This ancient
jriate is incredibly bulky with a wingspan of up to 162

Figure 4Mecistogaster luddatidk, Suriname
10 March 200Photo credit: KD Dijkstra.
collected two males that day; one 146 mm &l¢
second 149 mm. Jill Silsby (2001) reports 13
total length for this species, which is the
length of any extant odonate.




mm (although most specimens measured are significantly smaller) and a massive total body length, m
to 125 mm.

If total body length is used as the means of comparison then the largest odonates belong to |
American pseudostigmatid gdeerstogaateseudostigbennis Paulson (2006) reportstécistogaster
linearis.. is considerably longer Megaloprepus cadriiBtusngest, again picking it out as the one that
looks longest rather than taking measurements on all 59 specimens, is 135 mm. This species is surely
damselfly and the longest odonate. | don't think any recent anisopteran reaches that length.” But, He:
Sahlén (2001) provide dimensidtsefatostigma alvangimg from 114-130 mm for male abdominal length;
85-110 mm for females. An abdominal length of 130 mmMeeadostigma abermadiative of a total
body length ca 144 mm. Hedstrém & Sahlén (2001) also provide a maximim abd&seualdstigthafor
accedarfst30 mm which indicates a total body length of ca 135 mm. Jill Silsby (2001) provides total bod
measurements Kbecistogaster luofetid mm and wingspan of 125 mm. Clearly the longest specimens
belong to South American Pseudostigmatidae and given the wide variability in length an exceptior
indvidual could arise in any of several species. Jill Silsby’s report of 150 mnivietatiegagtefduisretia
the longest | could find in the published literature but no specimen details were provided. However, KD
has recently confirmed the great length of this species, by collecting two males, total length 146 & 14
Suriname (see FigviBcistogaster luapgtéars to be the longest extant species.

The longest body length reported for an Anisopteran dragonfly is just 125 rRetafarafemale
ingentissima January 2005 | measured the largest of approximately 100 specimens collected in Queer
a local Australian entomologist and the maximum total length found was a female measuring 116 mm |
155 mm). Given that there were relatively few females in the collection | guess it is quite likely that 12(
more is possible.

Another way to compare odonates is to measure overall wing area or maximum breadth. The
with the broadest wings is the female AnisGphteragpmphus pggatorig. 5). It is an extremely robust
dragonfly, known from South China, which has maximum wing breadth of up to 34 mm. The overall I
relatively short at 101 mm and wingspan is ca 130 mm.

References
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Figure 5. Fema&halorogomphus p&piand S China, photographed in north Guangdong. This dragonfly |
the broadest wings, which are up to 34 mm in breadth. Photo credit: Keith Wilson.
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Worldwide Dragonfly Association
Membership 2009

I/We wish to take out/renew membership of the Worldwide Dragonfly Association and enclose a cheque,
postal order or other payment to the value shown below (see note 3 for payment details):

Sustaining (includes voluntary donation) GB £74 uUs $147 Euro 100 Yen 16000
Single (with journal) GB £52 US $100 Euro 70 Yen 11000
Single (without journal) GB £24 US $40 Euro 32 Yen 4500
Family (with journal) GB £66 US $130 Euro 90 Yen 12500
Family (without journal) GB £35 Us $70 Euro 48 Yen 6600
Student (with journal) GB £34 UsS $67 Euro 46 Yen 6200
Student (without journal) GBE£7 US $15 Euro 10 Yen 1400
Affiliated Society (with journal) GB £69 US $135 Euro 94 Yen 13000

Circle this sentence _to receive Journal by Airmail, and add 5 GBP, 9 USD, 6 Euro, or 1,000 Yen
extra to above rates

Total Remitted o ; USS...cccvveee ; Euro............. ; Yen...ooooooveennn.
NAME (PIEASE PIINL) .. en ettt e et et et e e ettt e et et e te e et e r e een e eaan
AAIESS ..t e e e e e e e e
Date............. membership number ................. email address.........cooveieiiiiiiine e,

1) Cheques should be made out to the Worldwide Dragonfly Association

2) Subscriptions run from January to December

3) Subscriptions should be paid as follows (please ensure ALL bank charges are pre-paid by you)
i. North American members - by US$ check to be sent with this application form to David
Allan Fitch, WDA Treasurer, 33 Bedford St, Suite 9, Lexington MA02420, USA
Please note Canadian members should add US$5 to subscription amount to cover the
collection fees incurred by WDA when the check is deposited in the US account

i) EMU members — should be paid in euros to the German account at Mainzer Volksbank
Im Borner Grund, D-55127 Mainz. Quoting BIC MVBMDES5 & IBAN DE 09 55190000
0429403041. Application form to be sent to Dr Wolfgang Schneider, Graefstrasse 51,
D-60486 Frankfurt a.M., Germany

iii) Japanese members - should be paid in Yen to the Japanese account at:

Application to be sent to:

iv) UK members & all others - by sterling cheque or GB £ bank notes, or by
international money order, postal order or transfer to UK account at Lloyds TSB plc, 942
Brighton Road, Purley, Surrey CR8 2XD. Quoting BIC: LOYDGB21151; IBAN:
GB07LOYD30917201048068. Application form to be sent to Linda Averill, 49 James
Road, Kidderminster, Worcs, UK DY10 2TR
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Election to the Board of Trustees

As a result of the call for nominations se AGRIGN2(2) one further nomination, properly proposed and
seconded, has been received for Trustee-at-Large. Accordingly you are invited to vote for one of the ce

Ly e e, (WTite your name here and give your WDA Membership
Number if known) vote for:

Mamoru Watanabe
Natalia von Ellenrieder

Please return to the WDA Secretary, Linda Averill, 49 James Rd, Kidderminster, DY10 2TR, UK or e-m:
vote to Gordon Pritchard <gpritcha@ucalgary.ca>. Please ensure your vote is submitted to arrive by 3
2009, after which no votes can be registered.
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Coenagrionidae
Neurothemis t. terminata 5LV

&KORURF\SKLGDH
BURWRQHXULGDH
/ILEHOOXOLGDH
Agrionoptera insignis
Orthetrum t. testaceum

Teinobasis samaritis 5LV
Prodasineura integra 6

Corduliidae
Potamarcha congener
Trithemis festiva 5D P

Pseudagrion p. pilidorsum
Neurothemis r. ramburii

Idionyx philippa 5LV
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