
JoTIRN^I. oF TRoprcAL BrorccyAND CoNsERvsroN.3: 1 - 9.20tt

Research article

The Distribution and Phenology oI Ptercptlx fireflies (Coleoptera;
Lampyridae) along Garama River, Sabah, Malaysia

MAIIADIMF.,JAKBAR Moham€d lhwood'+, tlAlRLl- tlsfzMaluoP
andMAZIDIAbdtl Chrnil

llnstitute lor Tmpicat BioIoEy and Consemanon, Uniyersiti MataJsia Sabah,
Ircked bas 2073, 88999 Kota Kinabalu, Sabah, Malatsia

'School of Scknce and Technoloqy, Uniretsiti Malq)sia Sabah,
Iicked bae 2073, 88999 Kota Kinabalu, Sabah, Malarsia

ABSIRACT. An ecological study oftueflies
of the genus Pteropf).r was conducted along
the Garama River, KliasPe nsulafronAp.il
to June 2004. Founeen stands of relaiively
good display trees were selected from the
rivedne vegetation along Canma River, about
8.4 km long. Sanpling was conducted using
an areal tret at each tree (station) for two
minutes in two consecutive nights for every
two weeks. Altogether there were six sampling
occasions. We found four Ptercpryr freflles,
namelyP ii",il;lBa antyne, P.tenet Ohie\ P
malaccae Goth^fi\ and P. lalida Oliyiet.
Abundance of fireflies vaded significantly
from one station to another on each sampling
occasion (Knskal wallis I'? = 69. 180, d-t = 13,

p<0.05) but did not differ between the six
sampling occasions (Kllrskal-walis 12 = L607,
d.f. = 5.p>0.05). The cycle of lhe moon was
found io have no significant influence on
fireflies abundance (Mann-Whitney U =
3346.00, 2 = -0.5 79, p>0.05). Males tu€flies
were significantly nore abundant lhan female"s

in the ratio of 60% / 40% (Mam-whitney
U = t2307.5, Z = -2.036, p<0.05) for the

INTRODUCTION

Fircflies belong to the order Coleoptera under
ihe family Lampyridae (Atkins, 19?9). This
family consists of 1.891 species in 100 genera
(Lloyd, 1978) including 4 fossil species
(Suzuki, 1997), Fireflies are cornmorily being
categorized as noctumal insects, but some are
diumal ard others have both noctumal and
diumal characteristics (Suzuki, I 997). Firefl ies
arc also well-known as luminescent insects
for lheir capability to emit light (Harvey, 2000).
MaDy fircfly taxonomists place the genus

Ptsldp4,r in the subfamily Luciolinae (e.g.

Ba antyne, 2001). Fircfiies of this genus have
caught the attention of researchers because
drcse fireflies are diverse in telm of their
morphology and behaviour

In terms of distributions, the Ptercpry,
populations can be found in Southem Asia
and west Pacific from east lndia to Thailand,
Malaysia, Indonesia and the Philippines
O{astellar, 199?) and also aroundAustralasian
countries such as Papua New Guinea
(Ballantyne, 1987) and Australia (Ballantyne
& Lanbkin, 2000). In ihe rcgion of South East
Asia, more that 20 species of tueflies from this
genus have been recorded so far (Azhar, 194).Ket ||ads: fteny. Ptetupr\, (Ji,as Peninsda. Bmeo,
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Popddions or fiEnies {e nor 6tic€d ro

dh rifttd *s (Balbnryne & Lanbrin,
2000) and open areas such * ndtrr,l
gm$land (Bdtdry@ & Btr k, 19?9). Thde
G rso cofrnoi ryp.s of fiEay display

md rhos tut.onsrg e in na$ to.od

op€tr e$ (vivi i, 200r) *hilc ssopids
fircfiieig.d y ce b. roudon tres which

sw oi 
'hc 

bdks oriivds (Buck a Buck,
r9731. In bpical eas. studies oo habibc or

coDsqde on dndrr tes (Buck & Buck.

Pr.zrl}I ffi kno$ ror their specGs numbr
id M8l3ysia. BaxantJre (200r ) Ms moided
eight specns from rhG tcius ro occur itr

is vrry tinle intondion $out othersenus io

N.v.nhd6s, distibudons of fd geicn like
L!.ioh'LYbunlxdcoto?lahh*eh..n
EcodedinPeiins ff Mst,ysir.

In sab€n oordem p& orMtrysim BoIm),
liye spc.ns orfiafli.s orrhc senus?kDply

Pkfupt!'kng'P.Nla.a.frdP3el4'ha
*ae round rlons the Sipiuig Rivcr. ii
sipibg (Bdrsryn., 1rlD. \|h]leFp'iarions
otP varid!/ weafomd :lon8the GJl:mRiver
in Beruron ind P. (.rarr,a in Ktrd
lBairhryne, z0ot). on n\e esr codr. oDly
populatioff of ? ,s,?r havg be€n (6iled
i.e., rlons Kndblbtrsad Rivq ii Smdrratr
@$dim.n,!btu,,r ,2mr).

Tbis paps * r€us€d on ?rafup4R lircnies
alons the Oarua River ir Sabrh The
objcdiv* xrei (1) to $udy th. sp.cies
cmposi'ion orr'r€flis. (2) b E irthee.€
my chmlps in rhgil !6udflce fEfr ro h
ro non6, sd (3) ro inv.iic& de innunc.
ofnooi cycle on tu.ny aburdm.e.

-I]le Cffr River (s r 0!s 30 N, 11s?0'
r tr aJ'El is rdred in rhe di*jctofs.anfon
oi lne war cG$or$bah (Fig. l). c :mis
r ribur4 olme Klias Rivei *idr a leNd ol

rtrpuuCrlua nre nain Yegehijoro rhd

psnndminadby4h'@2&odddB&i8ero
speci$. Tllc rmi ii lnc .lmuidiig tu.r is

rhis arc,, pdptrrf i,r!r bunsm s . on de
Er Na{ of sab3n. B.ud (1997) toond $ar

habirar io *veul species or pimre i.e..
pDbost nonkry l/{aralir r.rd,6), lou.
tared n .^qte (M@aco JL\ci otu) 

'ndsilYd ldJm0nkey (rErrlk.n:rotc).

riv.tuiks (Fig. 2). rbec tes s.r u$d $

p.nods'odyt$Njd]bighdeBniesof
li€flic vere sl.ctd as snDlins sbrions.

rnre ,004 in r{o mosdive nigh's ir ryery
rm w@k6 intdar Ttft lqe axoserher 6
smpling o.ssiois Sliplii$ on ihe fiir
nieht ofcvcry sMplina o.c$ion wrc doic



14. otr lhe lonoviDs nighr smpliog *x
.ontuc@d ii rhe relcru ordsi rn ci.h
$ndjne noih, rhe nEr enprins ws dore
duios nooole$ nishb whil. the ssond
snpling ea! don. durjns tull hoon tright.
T[e $nplins vs dobe rrcn 7]00pm oidt
I l:mpm v'd bdt dde aims the dvqbsks.

p.sible *p*iftds d.very ndon l0r 2

in spide planc blcs Tne$ wee k !. in a

tnigddnndl'lloflhemneaedsp*intr

paffitjc ,-Br ru ue i.e., by comp ins
.mpre6 o ecrod dunis nMles iisxtssjrh
smprer @rerd duing nrn nmtr njd6. rD
comprrc sbundsncc or rn.nies bdw.on

Four sp{ies olfftf,is rft roundin c.l3m
Rive( imely Pkfuprr rintriJ. P !g,e4 P.

P. &"rv* conekd fi.m.brion 3,4 5,6. 7.

lrcnd iotr s, 6. 7. 3 od 1l while P mlir.
qaE oiry @lL.@d non !6rioi l I and 12.
Diflerdr sre.i$ or rrtnid en be robd d
rle sme dhplry rnc. In sbrions 4, 5. 6, 7. 3.
Il.12,ad 14mGd' mspeis ornanis
were rccorded. Four species or firnis wft
@ .n tom $.non tl. rhrce 8pcci4 from

0d lotdly orcspebs orfidy ws @,1r!4

&m dn stud, 2,2r6 fftny iidiidulb we

?,77d ;l'lirb,ls' Thfu v* follo!€n by

Ibbl.1:Numberof $mDliiglhlionc$Gntincandremmul llffsorerhrrceohsned!r



crraMFrE. Srd

fisE r: M@ orcsl"m PiE o rhe

ngm l: rrd6 of Emplme sbtidr G /r 
'lotrs 

sunsai cllur



P. ber(316 ittivinurs). P. alam 151

abundrnce ol6r€fli6 for cv.ry sdpliog
*hir. .edoD 9 rd 14 :how.d rh. lN.s
lbnndmc for*ery smplhg thrcneldt rbe
smplingpe od. rnskl-lvdls b$ shwed
tbst abundaoce offiEfli4.r nighr et!
significaody difidt bdwed ldids rd
dch sprngdsiotr CI = 6e r30, d.r = 13,
p<0.0s). Hovcvei .buidsc. df nrai.E
colsred d,llsbrim *ft nor siedimdy

(I<dskal wsnis Ir= 1.607, d.r = 5, p>0.05).

cdc€lry, abDie.eolfi J.l]ia wa diiEly
high.srtsdlim13.lsnednlhelppp4
ofl\eds d forlo*.n by ddon l l *hi.h

shov rny difterencA itr bds of individual

bd{een $4io 6 md 7 (?>{.05). coN*dn

rod 13 seE.ildfi.amry hicbdlmptcd b
36riod 1 ro 5 (lo*er pM), sEricd 3 ro 10
(middle pan) iM s6'im 12 ad la (upp.rpd)
(?<o.05). Abundd@ ar sD.ion 6 ,nd ? rft
als Eladvely hichci Individul nmb€r ar
&dion 6 ws sisdificmdy bjshd ln,i d
36rion3,Llosd14'il.individ$l'Mbd

"arion 
14 (,<0 05)

not signilicantly dinrent fmm erch oiher

Ef€dd[n@d6.ab'dDdM6

samplins *a mrdc on sir m@nle* nishb
md sil nighb drins nrn mmn. In eehd,l,
abund.nce or rretues sas hish duing
monre* nisl& (l.220individudt 6mp&n
virh niehb wirh tux mon (9% individn,l9
How.vq asui6 iiom lne Mbd $r'ih.y U-

b.rwc4 sdprirgr md o n@r.$ nign6
(34 Digbh) sin\ niehs {idr firn nood Ga
nighb) (Motr-wditosy U = 3346.00,2 = -

Fftn 1216 rftay individuls mllctd (,rl
sp.cis onbitreo, r332 itrdividuds (60.ltb)
w.r frd* wh . 334 (39 9%) w.r. r.nds

'ba 
fem,14 in tbe enfte snples (M

mribsy u= 12307.5, z = -2.036,p<0.05).

ilmg'i.aamftwilEyvgemtody

gnw mrh. dvah,ir! rtu rllmrimof firfiy
coronies od $. ijv.iinc v.gcbrioN {ould

needr (BEk & BEk le66) beeusc rhis sourd
b6'ds ln. Ynibifty of 6d hnt sigorrs,

the iver *ould help to inr.nsify their

c.nenlU Ptuurry] popnlariods .ould b.
rourd on lipa.irn (pn iauy subnersed)
vesedm (Bu.k & B!ck, 1966), Ttis nd only

rctuse from pl€d{m (Ohba &wos, 200a).
Doijhg , rufl.y pnd b $. sopring pedod,
s. rouDd rbar frt0i.s,rodg c'@! tuvd
lmed clubed popukrions. Each clu$s

such coldis was siso Ecorddr by z,idi d
ar C004) rlons sep.kng River in ?erar,
Pdii.urd Mar.ysia. Ho*eve4 unrike iD

S.pcoig River sheF .oloni4 rerc only



dcGEUM Rl@SANr

IisuB l: Mem ,budd,m or indilid@h or erh spei* dt rftnies colletd 
'r 

l 1 $udv

Mdos lor rhe enriE sdplins,

colonies on odler Es sEh 6 ntizartor.
apicrt.ta, tuaeatia itdin ntt Nwha

Populxti.ns of fiFflies seyed on dre sn
display ae*. mdveE mly sofr. @aios

Gctpied bororc. Obba aod wong (2004)

sugc.$ed thai this may bo dtre ro th.
dill@rc. in desi.v and i ehsiry ol ligbt
stsdris enirtd by neishborine polulations

did nor sody rhc ctutrge ol tmperaht 5d
hunidiry duriog rbe shd $udy p€riod

ri (hir Ri!tr colooies ol lircfiies cm be

prn ol $s nver {her n i€Eve vesebtiont
we rdDid dloni.s ot f]ftflies catr bs sm

pdpif,l? ed xtelruri.ar. coivdscLy, at

6d uppd pd ot rhe river vhde nvenn.

indi.a, Fits bi^jdnina aad Hibitctt

Accordirybazn*(l99altn heishorft *
would itr,]llme rhe rolm daddedty or
rhe coroni4. uruirry, hoE iidividEls will
cometrhe d$. niddlepdofrhe E, about

rhE n@s hign from rerl.vel ln cunr
Riva .olodes reF nsually $.n oi hs ot
which rhe heisb Ms G$ rhan 10 6. The
niddl. pd of . @ iE rhc b6r posirion rd
frenia b rssag.t simrhis pM is IE. frd
cftlginc tide md nd stre1y inhpred by

Arcrber rador that could iducncc rhe
rmrion or firefly olmics iihe donli.y or
l.N$ m rhe @r lohbr & sin, 1sg4). ln rhis

sfudy'.o]oes v.E.ommoly lound on 116

10 I
3



],itmiru. Trs *i$ $ick lerY6 Dmvidc
nd Fihins spnd md rhh rllows nm

idensirying rhe light sisnal (Ohba & woos.

could bc due ro rhe shod smplins paiod
(Apd rune2c{x) ardoucn, sock sd Btrcl:
(1973) Eeoned d p@trlsriod ol nrcnics

In sddal, satiors wii\ hish ahndlnce ot
riftaies *in dMF mtnrtn ln.n.ondnior.
on the od.r hrid, {rtiois wirh low
!hundr.e will .otrtjouously hrve low
popuLdiois.Itr $is case, sbno$ qirh high
fircny ebundaG wef abls ro strEhin lEn

sFrdy d;peodetu on me $iliB of ib habird
ro sulpon i$ [fc.yclc (ohbr& sin, 1994).

sbdmsdnchbadhjshnaiibwdaEof
lircflies nEs sbtioos tad elarively open

fref,ies b exFnd rh lighr .onnunicrtior

ld'hclNeddsduhfiEflisdu'irydaytin:'
Addiiiomlly'g]asldi:minponm.pke
ror lenales b hy rheu .ggs dd .dpurrdrg
wi6 mals (Ohb!& sia lsc4l ltusiididdn

rolsu riing tu ay popul,rions

Abudrncs or riEflies dt erch nrdon *eE
nd4niri6ndydiffeFrtfron ltid r udir
10. bu!, the lan lou ledois $oved rh.!

ro I0 rtr otre of rie fdo6 that made no

hrve rllowen cohnis b spR:d continuously
sdidmlymrcstinemftfuinfus

rdioB wrc loc&d; I(ampDg G ama,

rnuce rirefly lopularions (ohba & woos,
2004). $,ll.n oroii.s wse rlr al( fiania

mdisb .nae4odrhnlouldeIprain {hy

poprlarioos of P .rire,rdrd and tu.i,ru
/trP,,,a ji Papu New Guiid h.d 6070%
md*, od ; Thaihnd, 70% of x ,ala..a.
coll.cr.n w . ml.s (Bo.l& Btr.k, rc63)

js u@rry iririd€dbr rhe mals (Buck& Buck,
le73), rbis cm be a rr.d wny more nrld

sbnoN L, 2 md 3, ihe abundlnc* oiGnals

lo lh. m,]es bavi'g mv.d lo l morc mwdcd

ior rave s. dnphy r.. .sd thc provious

G'trr Fjvd hs rDoi of rhl fivc 9&i$ of
Pr&Prli r..ordcd frci sduh only P



id 19?0, hs dor b.d Ecord€d so tar in fin
,B@,n09aq2001trInhof sFridq
thi' @ shoDld b. conrd.d s n edes s
riU']h,bilatforlh*efiEflid.Alp,4'l
rimins$ab.rhe evwfewpl,cvh.a
re can *. rarge populrtion d.nsiry ol
consesations of 64ni8 0shibg md some

habiets brve b.q viFn dt fdi dev.lopn ot.
MsinLitsmr Thd is a grut po@dial

vheE 6Efly *.th,ns cm b€ add.d s nisht

s,bh rha nsM io ihe dlnime.

effer in tms of fiElies abuodmcs, Tnn

the dnphy @ dudns fiiu nm4 ody d'ar
n\.irlighs weE rN visibr. rhs. Md 6Enia
lha *ere po flishing wc nd.s,rdlcrins
dEleoral*nre@nposirioi ormd.sr.msls
wfte 60* /40* It.E wft rlso no sisns ol

co *re! w.a not dindednmm smplitrs

MoE udi.s should b? caried or! ro
inyArigar. rh. rire .ycl. of n€flies. den
h'bird p,arc@ms rnd disorbsc* n\d mt

w. thao* the lollowing peGons rid
i.dntrtion: UMs foi providins financill

gnnt (no: 3-0304- I I .ER/U004) ror r ro

Ma*ri Mohm.! for aivin* 6si.bc. dd

sroig rup9oni Di Lslcy Bdl'myn of

idsdqi4de sFlimBi lt A*qMsbtd
lanilyofl<mputrgfumafo'prcviding
coffofubl.acmiodadmmdfullodid

XEIITIr{CES

Atkj'i, M)t.(rqs). tntun'.dq 1. rhud

Azh.i r. (r9at Eashina 
'i 

mison, rn

m6lliln'E.DbUfu^hMokyi':

FRn4. Kurlahar.?!9-219.

Ddrcntrnq L.A. oe37), Fdhd Evnidar
nudi.. oi tn 6rflr e.d$ PkDptr
olivier (coleopr.ra Lampyridi.
Lncio[nE: Luciolitri). rMimqf ,t?
a eti n Enbmkstrot saeieD ll3,

Bdhntyre, LA, (200r). Txe betu winged
rn.aier or cmbDdi,, Iidon.sis,

(coleopiem: Lmpyddas Luciolinaa:
lxciolini) ,n?rarry spp. ol rhe Polunin
olrehon. rrrdsa6 (l), s l-e5.

Bdletrtrtr!. L.a, & E. Buck, (1e7e).
Taxonomy rnd behaviour ol !!ct la
\ btu to) dp hro setu, ^N snn tuef,y
&om Papu New cuiJ'g' ?ffid,,6,/
theAngnanEntmolagxalsoeier'

arrln$nq L"{, & c. I,mbldn, (2000I
I.amP,'ids of Audralia (coleoPren:
rlmpyrida., Luciolin& Lu.iouni).
M.mni olthe Ate6tud M6.m 46
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Bern,rd. E. (1997), A $udy on th.
distibution sd abrdnce ofPmbGch
Mon}ey (xdant r"a,6); 

'he 
Kia

P.niastat. rhe rotn t oI witdtik
MMswt & R?Mtch t, I t2.

B!.*, J. & BucL. D. 0966), Biolosy or
syichrcnou aasbios orrtr fliB. ,r//,
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tutrctional in@rpl.bdoD ol syicbFiour
flllhins by rirenies 1r. r'e.ican
Ndunktlz(935),a7l]92.

Hwey.EN.(2motBiohrmll@ PP.432-

P.A.. Eollud ! . Tdtu l. adwbiE, J.A.

@I)me Ne* RaoL rf Paputot scie^e.
Gdtu Inbdimsl ltu., rhnbury.

Udy4 J,E, (193). In.dbiolubesd Pp.
2!L272. rn Herrins, PS, Gd)

M.lirluM.lbln M.D.,r4 Sclit[ir4 &
Irtulh,uI[,(2r03),n Uniriryscl
of ftreflis (CoGdptn: Impyridae) in
Lovd XinabMgru. sabrh. Fp 27-15.
In M yad Mobangd, Tokano, A-
coossos,8., 0d Indm, R. (ed.) Z,Mr
Kinabatutqot s.kn'ilie Elpedniot
:1002. Univesid rlakysii sab.h, Kou

Mr$cll.n M. 11997). Manlrov.rr ?r€
Fo4atet Ftet b.tuh bnd and s.a.
Tmpicdftessdn'Bhd',xdliLufrpur

Or'h,N. &S,E Sim.(l99,rtTr ncpholosy.
b.br our d life cycle or Pi.r,2tr
r.tidu (coleoprera: Llhpyridr.) in
sinsapoe sci n rr vrtor!*d crry Md

ohh4 N. & C.fi. Wons, (200"1). txtemal
norphology 5d ecological $udy of .hc
tu.ny, Ptenpqx t.n r 

^ 
Krnpaag

Ku br selangd, Mal.ysia. S.,. n rr
Yoka'tu Citr MK,15, r1t.

surid, Ir oeeD. Mddhr nudis ot $c
tapreEfiEni* d th.i d,rins syn.m
(corooprrr crDrharoidea). rMll
B'netinof NotunL Ei:ran 3. I-53.

Yivi.ni, VR, (2001), Fircay (coleopda:
Lan'pyndm) frcn soun\eNien Btuil:
hrbidr, Iire hisbry andbiolunbffi ce.
anub ofthe EaknotoRial so.n0 0l

zlidi, M& s. Athah & C,Y Wons (20M).
sEblmous fmni* oi bdmbe* lig
tloig s.p.6trs Rivei Tlipins. P.rakl

?opullriDn p6.dcc srd abnndorce.
hdq. t canltrerc? ot s.intifr &
saciat R$earchJd Notth. kebn 2A
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