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Flash patterns and behavior of some Japanese fierflies
(Coleoptera: Lampyridae)
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The flashing patterns of Japanese fireflies have been observed by several
workers. KANDA (1935) observed those of Luciola cruciata and L. lateralis;
Hazama (1942) electronically recorded the luminescent pattern of Lychnuris
rufa; YATIMA (1978) studied the pattern of L. cruciata by means of a silicon
photocell; OHBA (1979) studied the luminescent pattern of five Japanese fire-
flies, Hotaria parvula, Luciola cruciate L. lateralis, Lychnuris atripennis and
Cyphonocerus ruficollis, employing a photomultiplier tube.

In the present work, the author records the flash patterns of three noctur-
nal species of Japanese fireflies, Luciola kuroiwae, L. filiformis yayeyamana
and Hotaria parvula, to obtain reliable for future analysis of relationships
among lampyrid species. In the field observation of the fireflies, flash interval
was measured with a stop watch. Flash intervals and durations were recorded
with 8 mm and 16 mm cine-cameras. In laboratory observations, flash patterns
were detected by a photomultiplier tube, and the amplified signal fed to a
chart-recorder.

The observations are summarized as follows: I) The luminescent patterns
of three nocturnal species of fireflies were similarly short pulsed, and their
patterns did not show a clear distinction between a strong and weak pulses.
These species are similar in behavior and morphology, so they are considered
to be a group of strong affinity. Females were very rare in three species.
II) The flash pattern of male H. parvula is different from that of females.
When a male approached a female, the luminescence of the female hecame
gradually short pulsed. Then, their flashes were synchronized. IIT) The form
of female L. kuroiwae was clarified.
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REBFREL L TRITHDO A 2V ELL REDORBZ L4 bR T\%, MCDER-
MOTT and BUCK (1959), BARBER and MCDERMOTT (1951) & i3 ¥ v ~A % %5 I 0y
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HACIEAE (1935) i@k b » v oA 20 Luciola cruciata 35 X ON~1 7 ARz L.
lateralis DFEICIRFEN BHRBE S hic, TOH% HAZAMA (1942) X b, BERMIPEE
© Lychnuris rufa OFJ 2 — vHRE I i, Kiy A978) 117 v R 2 L. cru-
ciata DFEYE >V 2V T+ v b AEPECTHENL, LNzt X% (1979) xH
ApEA 25 FE, Bl ¥ vy R &z Luctola cruciata, ~4 ARz L. lateralis, v #
A an H. parvule, 9>~ <= FA x4 Lychnuris atripennis, A5 27 ) A v $ x L
Cyphonocerus ruficollis # x DFEW A % — VEEEFHFHEC X D AL LEREHL o

AWFZeCIL B AE R 2 AFHD 5% 3§, Hotaria parvula, L. kuroiwe, L. filiformis
yayeyamana OFEH- & — vV OBERLFETI L LR, ThbOHEBRF LT -
oo OO BN, FRETH T, FEMEOR VA 2 VEOBERBEMRYILET 570
DEREEBLZ L H Do & ARZADEN X — VITDOWTL K (1978b, 1979) 1 X
h—ME ST 508, AMCTEFER 5 — v L BREOBEEY IR, BRL.

MHEBLUHE

7w 4 7 F x,L Luciola kurotwae MATSUMURA fft male,

‘ Y=<t 28 %, Luciola filiformis yayeyamana MATSUMURA fff,

v 2 £z Hotaria parvule MOTSCHULSKY fft, W female,

DAk 3 oA AHELTAE EWFEPRE, AR EYEORAOM, WH
(1918), ki3 (1978b), ki (1978) X -7 (Fig. 1),

1. BRECBT BRI 5~ v OBk

W HAIEER 423 B photomultiplier apparatus (Fig. 2) 1343k, {LZFERIEDHHH
ELTHREI R DTH A, ARMERCHELML T, A2 OFLEIALEL
2o

AHRESIER 30mm, EX45mm 0775 AF» 78 THH, TONRMT LV IHE
WS, R EARFEL KA FRT X D REL T, SR EHEEEEE photomultiplire
amplifier compartment (Hitachi I-R 532) OZHIBA~FET HHC Ui, JoB T 51
% (R-106) CTEIEL xR 2 CREMCER SN, REREBRARI I, &
SEER T Aitics#st (Hitachi QPD 53) it FicFgde s — v (EFEE) 28
IR,

2. BHERT BRI — v OBIETE

1) BfHEZE BAFO& 2L 0RNEE flash interval 13 ¥ AZEFRTY D O FESGEIE
e, FHEERFE LI, RENECIZAL » 77 4 v F 2V,

(2) 8mm ¥k X v* 16 mm IFPEIT X BB Sk, Wik HTHh oA 2 L DRI
fids X ORIk duration o241 8 mm #iEE (Fujica Single 8 Z 450) &
8mm %7 44 (Fujichrome Rt200), Fiz 16 mm #EFE (Bolex, H. 16 SBM)
r 16mm v %7 4 v (Fujichrome Rt500) #0fHL, 74 v a RCBE N Ihica~
MR HEEL TRk, 8mm kL0 16 mm FHFEORE = ~HERXF 4182~ [§,
2= = [BThoToo BXINE 16mm v 7 4 L AIERBUEL 7o,
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Fig. 2. Apparatus for recording flash-
patterns of fireflies. a: photomultiplier
power unit. b: photomultiplier ampli-
fier compartment (Hitachi I-R 532),
c: sampling tube, d: volt meter, e:
chart recorder (Hitachi QPD 53).

Fig. 1. Distribution of the three species
of fireflies in this study. A : Luciola
kuroiwae. X : Lociola filiformis yaye-
yamana. @: Hotaria parvura.

BENE -2 EBHEOBRRER

7w A vk xnL Luciola kuroiwae MATSUMURA (Pl. Ta-d)

BPoLEIZE . B S R Mg AT (PL 6a, b) ¥ X OB 414 197948 5 F
5-6 HITBZE L fco AMOAMIMREAS DHMSN, BBEOHBGEBILS B s
Ndo MEX T TIREREFI L, TOBE, BHC O WTEEL MR T e -1
n, FFC LY, 197945 A6 BITHMER O &~ v F © MoEY H1TL Ttz 1 s
ﬁéﬂééhflo

BT O BT b % MR E A E UICMET TH 58, —iicithr i
NTWho ARMIIHRCIER B P YR EMTHD 2 ENED T,

HEDTEENL 20:00 FiifR 2 HAAE D, RIRPEFH S 2 — VSRR T B & 2 4 2 L1
BIL Tt BOEBEGEOREEIREEDV 1 v il BRI EZE 0.5-2.0m oo
HOOANANE THRALRAL, TONITH 40m OfFI S b5 & ko sk
7o HEDLATRRC 1T % FIFEEREIIE 20°C T 0.086 BHij#ECTH - Foc

FABE: BT L 2AXTH D IIFBBINe R 2 — v RIRT 2 E %08,
R, H1T, Fibie EOFREBTE ~ BT 5, HITRIC R 5 RIERIFRIL 22°C ©0.36-
100, ~FHFICHIRE 0.54 ik Td - 7= (Fig. 3),

MeDTRE (Pl Te-d) JHE, (Ll biciffictlnns’, iy v, =28, #$E 4.9
mm, {£iE2.0mm Gk, ilITILEBEATH D, FFCh - THBLE S VAR D LR
L, EFBELHASNTH D, Bl E 0.9 mm, Figisid 1.48 mm, BARILHE S b /)
&<, &AHE 0.41mm, {FAR 0.26 mm, /JMERIZHEE, MR GET, FoTFfic
ERBD I Eh T 5, I 6 AP aoREBLEL, HoZh LW,
KREINEI 0 fAxllgin s, MCBOTHD, ¥ 1.48mm DR XTH b,
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Fig. 3. Chart records of firefly flashes; flash patterns of male Luciola kuroiwae.
a: at 22°C, coarse 3, range 0.5V, chart speed 240 mm/min, selector x10. b: at
22°C, coarse 3, range 0.5V, chart speed 240 mm/min, selector x10.

| } !
| T
I e I A I
|
[}
! | N L R .'i‘
[INN ! N I o
it Il | |
Hot— - — i i il LU
! ‘;‘Fl‘l Ny I y It (Il fiy i
[ .M’x LA A _v,.‘wl"\l_!(u‘,n_ﬁ, I [
""IY‘ '| h" e | l" '\"’ |
M AN | LA k
R i | ey e EE v
|

(i pimgt | ‘f pAfl-
ll '|v
i /\II

Fig. 4. Chart records of firefly flashes; flash patterns of male Lucola filiformis
yayeyamana. a: at 22°C, coarse 3. range 0.5V, chart speed 240 mm/min, selector
%10, b: at 22°C, coarse 4, range 0.5V, chart speed 240 mm/min, selector >10.
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V=Y e &4z v Luciola fliformis yayeyamana MATSUMURA (Pl. Te, f)

For@ige: AT 1979465 § 4 HICBIRGEE CHE S i, &R EE o
Wik cH b, MELBRETHSD (PL 6b), HEOFK 1L 20: 00 A% 2 OIMBED, itk
0.5-1.0m DOFEL HILT B 2 R XA B0 A%E Bb st b B AT 7
2, B OEEIIMEF TP OE L FITHmbh, X bbdX il S Te v AR Tk
2 Toieo HITRFOFENHE 12 25°C T 0.88-0.70 7, F# 0.67 5, FeNthrmsr
0.16-0.35 ), 5 0.25 B TH -7 (Table 1), HEILIIE IR T oic, JHIE,
BEE SR TH B,

BB HEOBTRIC ST B FKRIREL 22°C T 0.81-0.53 £, F# 0.41 b
b, FEIHFERREEIR 22°C T 0.81-0.50 #, 1 0.38 BThotro ZORKAX—v
FEHBEIIZIE—ETH D, WAL AR LT AR K Lo FE:
BERERIX 1B Eeieb 2 bix7nl, v L 2¥Tho7e (Fig. 4),

b 2R x v Hotaria parvule KIESENWETTER (Pl. 7g-j)

BPOMEEE . AR RS B AHBM T O 4 % BRI T19794E 5 H26 H i %
é#lfCo

HEDFREHIHE—Te AV AFTH B & DSV, TR, H1T, BERCELTE 2Rk
Az —vpg{b3 5 (Fig. 5, table 1),

TRAMEF DFEKHIFRL 18°C TP 1.0A B TH b, Mk DXIELE L LR BEETIR 0.45-
0.66 ¥, “F#5 0.54 Fb, FEICHHHERERNL 0.04-0.06 £, F 0.056 BTH T, K
(1978b) DBHLERHERITITE—FK Lo TDHZADIKE £ — TN AN DM BN

Table 1. Flash pattern interval and duration of the three species
of fireflies in this study.

Species Temp. Sex Flash interval Duration Notes

(°C) Range Mean Range Mean

L. kuroiwae 22.0 male 0.36-1.00 0.54 0.25-0.50 0.50 walking
20.0 0.86-1.12* 0.96 0.05-0.11 0.086 walking

L. filiformis 22.0 male 0.31-0.53  0.41 0.31-0.50 0.38 walking
yayegamana .38-0.70%* 0,67 0.16-0.35 0.25 walking

N
w
.

o
o

H. parvula 25.0 male 0.31-0,63 0.48 0.50-1.00 0.63 pre maiting
25,0 0.71-1.20 1.10 0.50-0.76 0.75 walking
17.0 0.45-0.66 0.54 0.04-0.06 0.056 pre maiting
18.0 === ¥x% 1,04 — -— flying
15.0 —-— 0.67 —-_—— -— pre maiting
15.0 female 0.42-0.58**% (0,51 0.16-0.21 0.18 pre maiting
25.0 0.58-1.00 0.60 0.50-1.25 0.50 pre maiting
18.0 2.36-3.18%%*2 69 —_— —— pre maiting
15 0 1.70-2.90%%%2,30 ——— — pre maiting

* Culculated by 8 mm cine-filum recorded in the fild
*% Culculated by 16 mm cine-filum recorded in the fild
*%%* Culculated by stop-watch recorded in the fild
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I:‘ig. 5. Chart record of firefly flashes; flash patterns of male Hotaria parvula.
a: at 22°C, coarse 3, range 0.5V, chart speed 240 mm/min, selector x10, b: at
25°C, coarse 4, range 0.5V, chart speed 240 mm/min, selector x10.
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Fig. 6. Chart record of firefly flashes; flash patterns of female Hotaria parvula.
a: at 25°C, coarse 3, range 0.5V, chart speed 240 mm/min, slector %10, b: at
25°C, coarse 4, range 0.5V, selector <10.

Fig. 3-6 were recorded in the laboratory. Vertical axis: relative intensity;
Horizontal axis: time. scale as indicated by 5 seconds marker. Charts (Hitachi
VD 10001 A) read right to left.

ENRDLNIT, BERHICE VT, BIE—TEDWE T AL AW IND Z D% -
s

HEDFEIT 20:30 gtk X v A& E b, 0:30 RIS TEEN RN & 72 b 3.30 ﬂu{z%i’éﬂ%%?ﬁ
Waske < & &3k (1978) kX W EZE I TuwWieh, SEOBHET s T H EHERS
to%@moﬁm%%mﬁﬁﬁht#@%h,mmm&maﬁﬁ®ﬁm,50%@mbﬁ
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WHILT, HELIRRD B2~V THREEDE L, FOALAKE EbDER
v, FEERMEA 18°C © 2.86-3.18 £, 35 2.69 B, FIIHFHIEMLHEL V Bivoie
(Table 1), HEAMECEET 5 L HED FEHMBIXK FciBL 7Y, HEDZRIIT TS\ o
5~10cm DOREFICHEAEEEL, RIEMEDET & MR EHE 0.42-0.58 L ich,
3 0.51 BT, HEDRIRMMITIZIE—FL oo FEIFHERE D HENBEE T 2148 <
7t h, 15°C T 0.16-0.21 £, F#5 0.18 BHTH » 1o

EABR: HIHT, AERCR O TREMBRRRES, BuLARTHEE LT
Zhh PN

fx OBRRC X Y RERHFAELL, #ERETS LT, 2-3ROFBKKS
ZEdbn (Fig. b)o RERLF2 bR DHEDOFKMIFE R 25°C T 0.31-0.63 f5, Fig
0.48 #, 25°C R\ THED J& J-2 2 — ik Fig. 6a RTEY TH Y, HECHEL <
FENCRIRE, FEHREE R Reds - 7oo FERRI ICHER BT 872 oo FEHE 12 25°C ©
0.58-1.00 &, ¥ 0.60 BTh -7 (Fig. 6b),

z %

A (K% 1979) ©h o+ 2 M, Blv ¥ v AR 20 Luciola cruciata, ~A4 » 3
z v L. lateralis, v 25 2 Hotaria parvula, 77~ <- N8z, Lychnuris atri-
pennis, Ax 7 ) A wmRxL Cyphonocerus ruficollis DI 2 x — VI DNTHEL
o ThEDSHLEITHAZANTHD L2 ) A v B2 AL ALANGE D
R Z—vTHY, WTHED P VOB XTI 2 LR 2L 2D BRI K
BIRTRETeFE IR 2 — vV TH oo TOWIRTH - 123 ORI % — 1%, WIShiE
RUANEI D, AN ADRESBEECE LGRS~ ThH D, HEL LE L
LT3 ZEnb, TO3MDAAMIBWERBEREETHEELDRD, T, Th
5 3 OMEDIREFD AT LB L TEORIC DI\ &0 3 2 e b, £ 4 DMEOEBEM: L
BUOLTWA3DEEX b, Y=Y~ AR X LOMOHBLERIEL, chbDkZ
VR ORI R RGN 5 L CRIEMIA A ET 5,

b ARZVDFENAZ — VIFHRECZ LM TE A BETH Y, MOFNILHED
BT X Y RBE LB S 2 LA BIESh, BexBHEINC, BERBET2@EA1D
BT ENAEDONI, THETHIE XN Luciola |8, Hotaria D6 % — VITkE
27 BRI X Y R x — v (L L 157, LLOYD (1972) 1 X b, Luciola obsolata 73
BRATRI A&~V TRIELE D Z EMNHREI RT3, Luciole J§ORFIE % R0$
2EThH, ThHLMAxOBFHEWELNCL, MIRT S ERAEEEEL B,

ES & &

1. A:RE, JPEER T 5 BAREA R 20 3F, Luciola kurotwae, L. filiformis yaye-
yamana, Hotaria parvule OFN 3% — v L BM%, BHBSIOERTHE L L 2 5,
ThoDRZVEIEP LIRS 2~ VB THZ LALLM 5T,

2. e ARZVOMHEIE 2 BAEORN A2 —vEET LN, TREMCIIHEDOIRNK < 2
—~ VYRRECELL, HOFEN 12— VBT S Z LB D bR,

3. 7 rAVRZLDOHDHELHLITL 7,
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Bt #

COPE D BICE D, BECBHHIE L AEBIERX LD HNERR, 16
mm T 2 L ORISR, TORERT 1 4 & % B S i LR T
HOBEIIE, 2 VAR EL X CRT 2% 52 bRk AHBLTRF OHEHK
EEWBE, ¥ 1M« WIS, MR IURERRFIAY 0 4 Ik B 8%, Florida
Ko J. E. LLOYD #ifo Wi & OPFEOFHD &5 2 b A BARTIRDENILEET
BTN AR K LB OB & 2T 5o

51 B xX B

BARBER, H. S. and McDErRMOTT, F. A. 1951. North American fireflies of the genus
Photuris. Smithion. Misc. Coll., 117: 1-58.

Hazama, B. 1942. Uber die Biolumineszenz bei Pyrocoelia rufa in aktiolsstrombild
. Sowie im histologischen Bild. Annotationes Zoologiscae Japonenses, 21(2) : 59-76.

MEAR 1935, k. 496pp. FE, T

Lroyp, J. E. 1966a. Study on the flash communication system in Photinus fireflies.
Univ. Michigan Zool., Misc. Publ., (130): 1-95.

1966b. Signals and mating behavior in several fireflies (Coleoptera: Lampy-

ridae). Coleopt. Bull., 20(3) : 84-90.

1968. A new Photinus fireflies, with notes on mating behavior and a possible

case of character displacement (Coleoptera: Lampyridae). Ibid., 22(1): 1-10.

1969. Flashes, behavior and additional species of nearctic Photinus fireflies

(Coleoptera: Lampyridae). Ibid., 23(2) : 29-40.

1972. Mating behavior of a New Guinea Luciola firefly: A new communicative
protocol (Coleoptera: Lampyridae). Ibid., 26 (4) : 155-164.

McDerMoTT, F. A. and Buck, J. B. 1959. The lampyrid fireflies of Jamaica. Trans.
Amer. Ent. Soc., 85: 1-112.

RHAE 1918, TiH & R oHAF. 39-70. FURAEEE, HE.

Ki(EFH 1978, L AKFNLDEFE. 4 w75V 7L, . 14(6): 32-36.

- 1979, R AFEOFE Y — > LB (FH). wER/IRREYEG SR @D 1-9.

FREES2 1978, AEDR I, 4 v 75 ) 74, 15(6): 44-49,

SELIGER, H. H. BUck, J. B., FasTIE, W. G., and McELrOY, W. D. 1964. Flash patterns
in Jamaican fireflies. Biol. Bull., 127 (1) : 159-172.

KE o 1978 Ry LOHBEEEMELEOBEE—S Y Y RILDEE. 4 ve7 5 ) U4, 15(6):
12-19.







30

Nobuyoshi OHBA

Explanation of plates 6-7
Plate 6

a. Mt. Banna, Ishigaki Island, Okinawa. Luciola filiformis yayeyamane was
studied here.

b. Near Shiraume-no-T0, Itoman City, Okinawa Island. Luciole kuroiwae was
studied here (Station A).

¢. Near Shiraume-no-Td, Itoman City, Okinawa Island (Station B).

d. Ohtsubashi, Nagoya City, Aichi Prefecture. Hotaria parvula was studied
here.

Plate 7

a—-d. Luciola kurotwae; a: ventral view, b: dosal view of male. c: ventral view,
d: dosal view of female.
e—f. Luciola filiformis yayeyamana; e: ventral view, f: dosal view of male.
g-j. Hotaria parvule; g: ventral view, h: dosal view of male. i: ventral view,
j: dosal view of female.
Sacle: 2 mm.
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