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I ntroduction

The order Odonataincludesboth thedragonfliesand damselflies, separated into three suborders, namely
Anisoptera(dragonfly-8 living families), Zygoptera(damsalfly-17 living families) and Anisozygoptera
(Williams & Feltmate, 1992). Thethird suborder, Anisozygopteraisrepresented by two species, onein
HimaayaM ountai nsand another speciesin Japan—athough only onefamily isnow living, fossil evidence
of 10 extinct familiesindicatesconsiderableearly diversity within thissuborder. About 5,500 specieshave
been described and they are distributed from the tropi cs, wherethe greatest numbersand diversity occur,
tothetree-linein polar regions(Williams& Feltmate, 1992).

Being vigorous, dragonflies often seen flying back and forth or darting about inconsistently, especially
along the shores and over thewaters of marshes, pond, riversand lakes, from early morning until late
evenings. Some speciesare also seen patrolling rapidly over streamsand lakes or through gardens at
dusk. These conspicuous and brightly colored insects havelong, dlender abdomen and known as aerial
predators, hunting by sight.

M or phology of Odonata

Adult Odonataare mediumto largein size. The head islarge with flexible neck, bearing well developed
compound eyeseither widely separated (all damselflies, somedragonflies), just touching, or extensively
fused dongthemid-line, threeocdli and apair of short, bristle-likeantennae. The mouthpartsare modified
for biting. The prothorax issmall, the mesothorax and metathorax arelarge and fused into asingle, strong
pterothorax. Their two pairsof wingsarelong, narrow, and net-veined, and thelegsare short, suited to
perching and to holding prey, not to walking.

Adult Odonatapossesstwo pairsof equa (damselflies) or subequal (dragonflies) wings.  Thewingveins
of Odonataarefused at their bases and the wings cannot befolded over thebody &t rest. Theabdomenis
long, flexible, with 10 visible segments, and terminatesin clagping organsin both sexes. Indamsdflies, the
abdomen usualy thinand cylindrical. Femaesof all damsdfliesand severa dragonflies familiescarry a
prominent ovipositor under abdomina segments9-10. Maesalways possess secondary genitaliaonthe
underside of abdomina segments2-3.

Dragonfliesand damsdlfliesdiffer in severd important ways(Figure 1). Thelatter aresmdler, moredender
and ddlicate, dower and moreuncertaininflight. Inthedragonfliesthefront and hind wingsarenot smilar
meanwhileinthedamsdfliesbothwingsaresmilar in szeand shape. Dragonflieshold thewingshorizontaly
outward when at rest, and damselflies hold them folded parallel with the abdomen or tilted upward
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Figurel Dragonfliesand Damselflies



Odoneta(DragonfliesandDamediflies)

Lifecycle

Odonataare hemimetabolusasthey only go through three stagesin thelife cyclethat isegg, nymph and
adult. Mating of theadultsusually takes place on thewingin tandem position. Themalethenwill returnto
histerritory or perch whilethefemaleovipositsher egssa oneaong thewater surface. In some species,
thepair lay eggstogether, maintaining thetandem hold. In othersthe mae hoversabovethefemalewhile
shelaysher eggs. Eggsarelaidinto plant tissueson, above, or below thewater surface. In specieswithout
afunctional ovipositor, eggs are deposited onto the water surface or inserted into sand or mud. Egg
development, mostly without digpause, may take severa daysor monthsto hatch, depending on species.

Thenymph liveunderwater and moult up severd timesbeforethefina instar crawlsout onto overhanging
rocksor vegetation. Thisfina instar will then shed itslast nympha skin and emergeasan adult. Duration of
nymph devel opment to adult stage depends on the speciesand wherethey live. Some may take oneor two
yearsor utilisetemporary water bodiesto grow rapidly and devel op into adults after acouple of months.
Adultsgenerally livefor just afew weeks.

Feeding

Dragonfliesand damselfliesare predators as both adultsand nymphs. The nymphsare non-discriminate
huntersthat will egt any anima aslargeasor smaler than themsaves, including their own species. Nymphs
feed on freshwater invertebrates catching them with speciaised mouthpartsthat areableto spring forward
and grasp the prey. Adultsstalk on smaller flying insects by sight, catching them onthewing with their
modified short legs.

Habitat

Dragonfliesand damselflies can be found especially al ong the shoresand over the waters of marshes,
pond, riversand |lakes. Mdestend to beterritoria, staying closeby water to guard their hunting and mating
territory. They tend to congregate around the breeding siteswhere they may be seen either perched on
waters devegetation, hovering over smal territoriesor hawking up and downin seerch of females. Females
of many species spend much time away from thewater, only appearing to mate and lay eggs, but some
congregate with themales. Almost all odonate nymph are aquatic. They can befound in many aquatic
habitatsincluding either duggish or fast running freshwater creeks, rivers, stream and lakes, and some
gpeciesinhabit the more saline habitats of inland waters.

Coallection

Collecting or catching adult Odonata, especially the Anisoptera, can be quite challenging, and often, alot
of fun. Usually along-handed aerial net with anet opening of at least 18" isrecommended. White nets
makeit easier tofind the specimenin thenet. A widemeshispreferred because thisreducesair resistance
and allowsafaster swing. For dragonfliesin flight, sweep sideways and quickly tossthe net bag over,
trappingitinside. It isawaysbest to swing from behind and bel ow asthese are the areaswith poorest
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vision. Both feeding individualsand thosein sexual patrol flightsmay fly with regular beats, soyou can
foreseetheir flight path.

Thedragonflies or damselflies caught are then placed in aglassine envelope or paper triangleswith its
wingsfolded back. In general, only one specimeniskept in each envel ope asthey can damage each other.
However, for pairscaught in tandem or in copula, they should be placed inthe same envelopeif possible,
facing them away from each other. If they aretoo largeto go together in asingle envel ope, then thefact
they were mating isindicated on both envelopes. The collection number (cross-referenced to field notes)
and information such aslocality, date and the collector’ s name should be written on the envelope using
pencil or ink that isinsolublein acetone (if the acetone treatment isused).

Preservation techniques

Thespecimensareleftinther envelopesfor awhilesothat they canvoid ther intestina contents. They are
thenkilled by immersing briefly inacetone. Theabdomenisstraightened and thelegsarearrangedinplace
for each specimen, so they do not obscure the genitaliaon the second abdominal segmentsof males. They
arethen put intheir |abel ed envel opesand submerged in acetone (inatightly closed plastic container) for
16—24 hours. It helpsto cut off abit of each lower corner of the envel ope so the acetone drainswhen the
envelopeislifted out.

Acetoneextractsfat and water from specimens, and they dry much better and with better color preservation
thanwhenmerely air-dried. Avoid prolonged breathing of acetonefumes, alittlemight not beharmful, as
dragonfly collectorsdo not seem much weirder than other people do. Specimenswith extensive pruinosity
may become discolored in acetone. In particul ar, spreading damselflies (L estidae) and afew pruinose
skimmers such asthe Common Whitetail, Libellulalydia, change color rather drastically, and you may
prefer not to placethemin acetone.

The specimen arethen removed from the acetone and placed inthe open for afew days so the acetonewill
evaporate. Preferably have awell-ventilated spot away from people asit evaporates. Try to separatethe
envelopesfor quickest evaporation. All dried dragonfly specimensarestiff and brittle, although those that
have been acetoned are stronger and moreresistant to breakage.

Specimen arethen taken out of the glassine envel opesand stored permanently in clear envelopes made of
cellophane, mylar or polypropylene (Figure 2). Theidentification and collection dataaretypedon 3" x 5"
cards, which areinserted in the envel opes behind the specimen. Theenvelopesarethen stored likeacard
fileincabinets.

If unwilling or unabl e to use acetone (sometimesthe case when traveling), an aternativeisto let the
dragonfly dieintheenvelope; by excreting fecesfrom itsabdomen, inwhich the abdomen driesbetter. To
preservedry, the specimenisthen pinned on aspreading board (smilar asin preserving butterflies) and
spread thewing. Make sure the abdomen is straightened out rather than curved. Then putitinadry place
or ovenat 35°Ctodry thoroughly. Thedried specimenisstiff and brittlethat it hasto be handled carefully
whentransferringinto collectionbox (Figure 3).
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Another dternativeisstoragein 70—80 % ethanol, either in envel opes or without them. If envelopesare
not used , specimensmay later beremoved from thea cohol and dried in envel opesin the correct position.
Mot collectorsconsider both air-drying and alcohol storage lessdesirabl e than acetone treatment.

All specimensshould havetheecol ogica information associated withlocality whereit wasfound, collection
dateand thecallector’ sname. Thetaxonomiclabe includesgenusor speciesname (dependsonidentification
level), identification date and determiner’sname.

Figure 3 Specimen preserved dry
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| dentification

Adults: Identificationisbased onwing venation. Asfor dragonflies, the hindwing isbroader than the
forewing. In both wingsacrossvein dividesthe discoidal cell into atriangle and supertriangl e shapes
(Figure4A). In damselfliesthetwo pairs of wingsare amost exactly equal in shape, sizeand venation
with numerous crossveins (Figure4Bi,ii,iii). In most families pterostigmais present near thewingtip
(Figure4B).

Nymph: The most obvious characteristic shared by all odonate nymph isaconspicuous grasping
labium (lower lip: mask), used for capturing prey. At rest the mask is held folded underneath head
and thorax, extending back asfar or further than the front legs and in some families far enough
forward to cover the face below the compound eyes. In prey capture the labium is shot rapidly
forward and prey is grasped with paired, hand-like pal ps. Even from above and with the mask
retracted, identification of nymph to order and suborder isvery easy, based on several other features.

Important facts

In most part of theworld, Odonataare of little economic importance. Their main attraction for humans
isaesthetic asthey arebeautifully coloured . Adult dragonflies are al so taken asaminor food itemin
some countries. In certain cases, the presence of odonates may be useful asan indicator of ecosystem
quality. Changesin water flow, turbidity, or in aguatic or waterside vegetation are quiteinfluential to
the local faunal composition. The greatest numbers of speciesarefound at sitesthat offer awide
variety of microhabitats. Dragonfly nymphsare beneficial to human becausethey can be used asbaits
and to assistinthe control of aquatic insect pests (such as mosquitoesin domestic water tanks). In
some countries, such as Japan, Odonataisapopular subject of art and culture, and similar to butterflies
and birds, it has been atopic of popular scientificinterest. Inthe European folk tradition, odonates
have alessfavorable statuswherethey are called as* horse-stingers’ or “devil”’ sdarning needles’.
Odonates neither sting nor bite and the entire species are harmless. They are beneficial to humans
because as voracious aquatic predatorsthey assist in the control of insect pests.



Odoneta(DragonfliesandDamediflies)

I mportant wing char acter sused in identification of Odonata (adapted from Watson,
& O Farrell, 1991)
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A. Wing venation of dragonflies (arrows showing the discoidal cell)
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B. Wing venation of damsdlflies(arrowsshowing thediscoida cell in(i); antenodd crossveinsin (ii);
presenceand absence of pterostigmain (iii) and crossingsof basa antenodal crossveinsin(iv))

Figure4 Wing venation charactersof dragonfliesand damsdiflies
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