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Nocturnal roosting sites of Ca!opfelYx sp!elldells : a marking study 
(Odonata: Calopterygidae) 

Abstract 
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In summer 2001 a popu lation of imaginal Ca!opre/:l'x splel/dens was invcstigalcd wilh rcgard \0 ils 
nocturnal roost ing sitc prcfercnccs. A nuorcsccllI subslancc was appli cd 10 thc abdomen for rc-finding 
markcd spccimens at l1ight using UV·ill um inal ion. During Ihc study thc d istancc of thc !laCluma] 
roosling sitcs 10 thc rivcr significantl y dccrcascd. amI in Jul y ncarly all indi vidua ls were found a1 thc cdge 
of th c ri vcr. I-Ic ight 01' roosling si tcs bc!wccn 0.5 10 1.0 1Tl from Ihe grat/nd was prcfcrred rcgardlcss or 
wcat hcr conditions. At night thc body or Ihe odon,ttcs was mainly o ri cntcd IOwards Ihc cast; furthcllllore. 
C. spiel/dem; signiricamly prcrcrred tbc wcstern bank as a noclUrnal roosling s ite. Thi s orientatloll 
cnsures a quick walllling up ortlle body in the morning. 

Keywords: Odonata, dragonfl y, Zygoptc ra, tc rritorics, marking, behaviour, Il octurnal 
roosting , mark-and-recapturc 

Z US<I m Illcn f~lSS li ng 

Nüchtlichc Ruheplätze \'on CaloptelTx splcmlells: Eine Markierungsstudie (Odonata: 
Cnlopteryg idac) - Im Sommer 200 I wurde eine Popubtion von Imagines der Gebänderten 
PrachtlibeJIe (Calopte/ J'x splel/dens) bezüglich ihrer Präferenz fiir nächtliche Ruhep lätze 
untersucht. Dazu wurde eine nuoreszierende Substanz auf das Abdomen der Tiere 
aufgetragen, um das Wiederfinden markie rt er Ind ividuen mit Schwarzl icht bei Nacht zu 
ermögl ichen. Im Verlaufe der Studie ve rringertc sich der Abs tand der nächtlichen Ruhes itze 
zum Fluss signifikant. im Juli waren die Tiere fast ausschließlich an der Ufe rkante zu find eil. 
Dic Höhe der nächtlichen S itzwancn war unabhüngig von den Wencrbcdingungen und lag 
zwischen 50 cm und I 111. Die Tie re ric htcten ihren Körpcr nachts überwiegend nach Osten 
allS. Außcrdcm bevorzugte Calopte/y.r spiel/deliS signifikant das Westufer a is Ort fiir dcn 
nächtlichen Aufenthalt. Diese rä umliche Orientie rung crmögli cht e in beschl eunigtes 
Aufwämlcn der Körper nach dem Sonnenau fgang. 

I. Introduction 

Mark and recapture invest iga tions on insccts have Illost ly been perfonned at dayt imc. 
Mark ing for re-finding at night has o nl y becn lIsed in a lew cases due to the higher eITort 
rcqllircd for thcse I11cthods (WI-IEYE & EHRLlCI-I 1985 , HELLER & VON HELVERSEN 1990, 
JA NßEN & PLAClHER 1998, HUNGE R & RÖSKE 200 1). For hab itat se lcction and the comp lex 
demands of a spccies in regard 10 its habitat , ho\Vcvcr, nocturnal roosting sites may be of 
importance und may alTecI the occurrcllcc 0 1' lack or a spccies. 
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Only very few investigations Oll Odonata have been perfonned wi th reference to their 
Ilocturnal roos ting sites (REt-IFELDT & NEUBAUER 1995; KETELAAR & PONTENAGEL 2000, 
HUNGER & RÖSKE 200 1). Most data provided in the literature fa lhcr refer 10 oecasional 
records. Therefore, we investigated in a more comprchel1 sivc survcy a population of 
Calapfel)'.\' splel1dells (HARRIS, 1776) wi th thc aim to obla in rel iablc information as to whcrc 
Ihis spcc ies is located durillg the night and how far it nies frol11 its daytimc Icrritories at a river 
to its noclurnal roos ting sites. 

2. Study sitc and mct hods 

Thc investigation on nocturnal behaviour and roosting sites was carricd out bctweell 7 JUlle 
and 2 August 200 I at the brook Pließni tz al the southcrn border of the fonner ligni te mining 
si te Bcrzdorf, ca 5 km S of Görl itz, Saxony, Gcrmany. Thc brook had bccn transposed to the 
pe ri phcry orthe opcncast mi ne in the 1960s to reduee ground water innux to the mine. Lignite 
mining in BerLdorf was discolllinued in Decc l11 ber 1997 duc 10 cconomical reasons; in ponds 
Oll the mining site and in the spoil dumps on its periphery, 49 odonate species have been 
rccordcd (XYLANDER & STEPIHN 1998,200 1). 

Abotl t 320 111 of thc banks of thc brook - harboll ring a 1110dcratc-sized population of 
Calopfel)'x splel/del/s (abundance c1ass 3 according to BUCII WALD 1989) - were chosen as an 
invcs tigation si te. The banks showed a typical •• double-U«-pro fi le; both were steep emd had 
rieh vegetation. Beside the banks Ihere was a nat arca with ruderal vegetation fo llowed by a 
ra ther steep slope. 

Withi n the investigat ion period, 1872 ind ividua ls (1184 males, 688 females) of C. 
spiel/delIS wcre captured on bOlh banks and individllally marked on olle of their wings using 
a black waterproo f fin e- liner pen (Staed ler LUllloeolor 318 F). FlIrthermore, a ye llow- er 
orange-colourcd IUl11inous paint (Jenzi, }) Tagcslcucht rarbe«, Art. No. 8112) was applied 10 thc 
abdomcn of the indi viduals (c f. GEPPEIU cl al. 2002). 

Markcd specimcns aCled mlOrmally«; they were frcquclltly observcd during territorial and 
Jl1ating nights at thc rivcr as we il as duri ng mating with lInmarked individuals. 

Recaplure - more appropriatcly Mc-finding«, as the infonnation was often obtained 
wi thout catching the individuals - or marked C. splel1del1s began at dawl1. Two perso lls 
invcstigaled the banks and the neighbouring vcgeta tion. On a few days Iloelumal surveys 
were performed directly from the bed of the ri ver. For delcct ion of nuorescencc-ink-marked 
spcci lllens during the night, two UV-Iorehes powercd by a 12 VI7.0 A h-lcad accul11ulator 
were uscd. Thc sIllaller OIlC (8 W/l2 V) ill ll lllillated marked individuals up 10 a distance of 
2 111 , Ihe larger one (15 11'112 V) IIp 10 4 111. 

3. Results 

On 13 noelllmal survcys 2 10 individuals of Calopfel)'x splel1dells (144 males, 66 fcmalcs) 
wcrc rc- found on the banks of the Plicßlli tz, 125 of wh ich wcrc marked wi lh the lliminous 
paint; others were foulld by chance as they were locale<! in di rect vicini ly to nuorescing 
spccimens. Thc recapture rate was 6.6 %. The longes t period of an individual re-found after 
marking was 16 d; l11os1 specimens, howcvcr, wcre found 0 - 48 h aftcr marking. Male alld 
fe male imagines did nOI show signi ficanl dincrenees regarding their prefercnces of noctumal 
roosting sites. 
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3.1. Dista nee from the brook 

Duri ng the investigation thc mcan distancc of thc noclUrnal roost ing s itc to thc brook 
dccreascd ( Fig . I ) . Frol11 7 lune 10 19 July 200 I , C. splelldells was found disperscd on the 
mcadows of thc banks at a distancc bctwccn 0 to 10m with a prefe rence for II p 10 2 111 from 
the edges o fthe river. A ft er 20 Ju ly, 98.5 % ofthe rccorded C. spiel/delis roosled d ireetly at 
the ri ve r celge at night. The d iOe rences in hab itat preference between the two periods were 
high! y signifieant (X! Test, p < 0.001). 

The temperature wi lhi n Ihc pe riod o f invcstigal ion corre lated with the di slanec 10 thc rivcr. 
From 7 June unti l 3 Jul y 200 1, temperatures werc 10 - 16 oe; dllring Ihi s pe ri oel the l11 ean 
distancc o froosli ng silcs to thc rivcr va ri eel bctwcen 0.3 to 3.8 m (thc on ly exccption was on 
25 .lulle, on whieh all spcci mcns were reeordcd dirce tl y at the ri vc r). With an incrcasc 01' 
temperature IIp 10 17 - 21 oe after 5 1u ly, imagines prefe lTcd roosti ng sites elose to the 
water edge (0 - 0.4 111) . On II July, thc night tempcralurc dccl incd 10 I1 oe; du ring Ihi s 
ni ght , C. splendens was rccorded at a Illean distanee of 0.8 111 . 
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Fig. [ Distancc of nocturnal roosting sitcs of CaloplelYx splelldells (11 = 2 10: Incan and s.<I. ) li·om 
thc Pli cßn it z Rivcr allel air te mperature bctwecll 7 Junc ami 2 August 200 I. 

3.2 , I-Icight or lI octurnal roosting sitcs 

Thc prefc rrcd heighl 01' thc nocturna l roostillg sites was 0. 5 - 1.0 111, cneolllpass ing 
62.4 % 01' the indi vidual s reeordcd at night (Fig. 2). AI 1.0 - 1.5 111 , 23 .3 % 01' the 
indiv iduals oeeurred and at 0.25 - 0.5 m on ly 14 .3 %. \Veather eonel iti oll s had no efTect Oll 

thc height 01' the roosting sitcs. Even during rainy 0 1' stormy wealher. C. spiel/delis did not 
hielc in thc vege tation closer to thc ground. 
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Fig. 2 I-Ici ght abovc thc ground or naclum"l roosting positions 01' CalOpfelYX splel/dens. 

3.3. Oricntatiol1 

Of thc 2 10 individuals re-faund at night , 56 (26.7 %) werc oricntcd with their body tip 
I~\cing easlwards, 43 (20.5 %) towards thc south alld 38 (18 (Yo) towards Ihe nOrlh. Less than 
4 % werc oricntcd towards thc west (Fig. 3). lnlcrmediatc positions (c.g. NE or SE) werc 
chosen Icss often than thc main direclions. Thcre were dilTcrcllccs bCIWCCIl the sexes; ma les 
were muinly oricntcd towarcls the cast, fcmalcs towarcls thc sOli lh. 

3.4. Preference for thc rivcrbank 

C. spiel/delis s ignificantly prcfcrrcd thc western bank orlhe river as it s noclurnal roosting 
sitc. 182 specimcns were reeorded at Ihc westerns banks, only 28 at the castern banks. This 
preference was s ignilicant (Wilcoxon-test ; p :::: 0.021). Thc banks at whieh specimcns had 
been previously marked were of importunee; a high fluctuation fi·OIn olle riverbank to the 
ether, however, had been recorded during daytime surveys. On four of eight nocturna l 
investigations, 110 individual was recordcd at all at the eastern banks. These four nighls were 
windless. Thcrcforc, wind drift as factor of translocation 10 thc western banks can bc 
cxcludcd; the Icmpcrature on those days was 18 - 2 1 oe, thc sky was clcar. 
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Fig.3 Body oricn tati on of ma le and fcmalc Ca/opfel:)'x sp/el/dellx rccordcd Ilocturna lly at the 
Plicßnitz Ri vcr (pcrccntagc ofall individlwls rc·found). 

4. Discllss iolJ 

CalopfelYX spIel/delis is cOll sidercd to bc a spccies inhab iting l1 0wing waters. Imag incs 
rarc ly di sperse furt he r Ihan 10 10 200 m (ZA!lNEI{ 1960); other mllhors (STElTMER 1995, 
SCHurrE c l a !. 1997) mCllti on a di spersa l di stancc of 300 - 400 t11 from thc si tc of 
I11 ctamorphosis . O nl y I - 5 % di sperse furthcr than I km (Sn:rrME1{ 1996). This could bc 
confirmcd during this invcstigat ion; a ll imagi ncs had Illovcd Icss Ihan 10 111 bctwccil thc 
loca tio ll s of marking and rc-finding. 
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A preference fü r noclurnaJ roast ing silcs close 10 thc rcproduc tion habitats has also bccn 
showll for other rhcob ionl zygoptcrans (STERN BERG 1994, HUNGER & R ÖSKE 200 1). 
Cocnagrioll IIIcrclIria/e (Charpcnt icr) was ma inly found 0 - 5 l1l f l"ol11 it s habi lal rivc rs 
(HUNGER & ROSKE 2001), while other zygoplcrans likc C. /wslIIlatllll1 (Charpcnticr) may fl y 
longer distances 10 their Ilocturna l roasti ng si tcs ( KETELAA R & PONTENAGEL 2000). 

Ca/op fer)'.\" IwcmorrJ/Oidalis (Van der Linden) speilt thc n igh! 3 1 distl1nccs bCIWCC Il 6 :md 
100 111 (HEyr-,IER 1973; NEUBAUER & REIIFELDT 1995). B EUKEMA (2002) cOlild not cstim,atc thc 
di stancc. bCC<l USC C. haclllorrhoidalis a1 his s tudy s ite rested on llighcr !rces more Ihan 10m 
away from the water. 

The di stancc of thc nocturnal roosting s itcs of C. splelldells to Ihc ri vcr changed withi n the 

period of invcs ligation . This ll1 ay bc duc to thc fllct lhat imagi nes during ll1aturation are 
mainly intercsted in prey, whie h they prcdomi llantly find on thc J11eadows beyolld lhc ri ve r 

banks. Thc ca rly period of capturc in lh is invest igation was j ust aftc r the s tart of thc clllcrging 
pe riod. A fte r maturatio ll . howcvcr, indi vidua ls are mainly illlc rcstcd in reproduction and , 

therc fo rc. p ro lect thci r lcrr ito ries elose to lhe ri vc rs. Thus, they dec rease thc mig ration 
di s tances. Thc higher the noclumal tcmperaturc was, the c lose r werc the roosting s il cs 01' 

C. spiel/delis to thc water cdgc. Tcmpc ralurc e lleeIs Ihc dcvc lopmcnt of C. splelldells (Vt\RLEY 

c t <1 1. 1980). T he increase of a ir tempcratu re and the procceding statc of matura ti on may ha ve 

becn sync rg is li ca ll y respo!ls iblc fo r the transpos ition o f the !lactumal roosling s iles I'rom Ihc 

Illcadows 10 Ihc watcr edge. 

W hcther Ihe imagines of C. splelldells hang vcrtica ll y on Ihc SubSlnllC or s it ho rizonlall y 

sccms to dcpclld on habi tat stm cturc (Ihcrc werc no s igni fi ean t preferenees nOlieed in the 

prescnt study). SCIII\ IIDT ( 1926) observed imagines on ly in hanging posi ti ons. O ther 
zygopte rans (Coenagrionidac) a lso ta ke an uprigh t pos ition a t nighl (ASKEW 1982). 
C. splendens was found at the Plicßni tz at a height of 0.5 to 1.0 111 , independent of wcalhcr 

eondilions. This eO l'rcsponds to the fi ndings of Zahncr ( 1960). O n the o ther hnnd , MILLER 

( 1989) obscrved the libc llulid Potamarc!w cOl/gel/er (Ramb ur) roosting a tllight on sIllall trces 

abo llI 2.5 - 6 111 abovc the grou lld . 

To becolllc aetivc aftcr roosti ng , odonatcs Ileed h igher tcmpera turcs than duri ng thei r fl ight 

aetivity period. Odonata can inercase their body tcmpcrature by expos ing their body IOwards 

the s lln . To reaetiva!e after !heir noctul'lla l body tcmpcra turc dcelinc, the western bank (whieh 

is di rectl y exposcd to the ri s ing sun ) was mOSI sui tab le. C. spIel/delis, Ihe refore. c hooscs 
roosting s it es on Ihat bank, whieh is exposed 10 the ea rly 1ll0rning Slln (sec I-IEYME\{ 1972). AI 

night. H etaeril/a alller;ca//a (Fabricius) was a lso I'ound Oll Ihe western bank of slow-l11oving 

sec tions o f a ri ve r (SWtTZER & GR ETHER 1999). 

Furthenn ore, odonalcs do not arbitraril y o ricnt the ir body a t the ir roosting s ilc. This was 

indicmed by a prefc rcnlial position fac ing the cast , whieh cnsures a d irec t cxposurc 10 Ihe 
1110rn ing sun al sunrisc. Warmi ng up 0 1' the lateral body lllay a lso bc advanlagcous (as 

indicalcd by a J'alher frequent oricntatioll 0 1' the body towards thc sOllth alld the no rt h). An 
o ri entation towards the west, however, kecps thc spee imcn hidden in Ihc shadow o f the planl 

sc rving as roos ti ng s ile a lld was avo ided. Pa/pop/el/ra /ucifl (Dru ry) allel Acisollla 
pallOlpoides (Rambur) .lI so take roost ing pos iti on in aeute angles wilh the pere hes (I-IASSt\N 
1976). JOSEI' Il & LAIl IR I ( 1989) found no partielilar prefcrrcd dircetion in thc orientat ion of 

indiv iduals in POlaJ//arc!w cGngel/er. 
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An aggregation a l the roost ing site with up to 150 incl ividua ls silling in elose vic in ity as 
dcscribed by SC!IMIDT ( 1926), ZM"ER ( 1960). NEUBA UER & REII FELDT ( 1995). was Ilcvcr 
recordcd at the Pließnitz. Imagines mthe r pre f'crred loose agg regations. corresponding to the 
obsc rvations of HEYf\ IER (1973). Scx-spccific noctu rna l sites as dcsc ribed by Sc m" II DT ( 1926) 
wcrc al so not found during thi s study. 
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