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Abstract

Rhagophthalmus beigansis and R. giallolateralus are two endemic firefly species rarely
found in Matzu Archipelago, Taiwan. This study surveyed the two firefly species in Matzu
Archipelago during the period of 2010 to 2019 to establish their basic ecological information,
including their locations and population dynamics. The adult occurrence time of the two fireflies
were from March to May. The major occurrence time of R. beigansis was in April on Beigan,
Daqiu and Gaodeng islands. The major occurrence time of R. giallolateralus was from March to
April on Dongiu and Xiju islands. The results showed that population size of two fireflies has
been decreasing year by year, and some habitats have undergone population extinction due to
engineering development. This study provides ecological information of the two endemic
fireflies and serves to promote the establishment of wildlife refuge in order to achieve biological

conservation of Rhagophthalmus spp. in Matsu.
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Rhagophthalmus beigansis Ho, 2012
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Fig. 1. Distribution of Rhagophthalmus beigansis in Beigan Township of Lienchiang County.
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Rhagophthalmus giallolateralus Ho, 2012
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Fig. 2. Distribution of Rhagophthalmus giallolateralus on Dongju Island and Xiju Island of
Lienchiang County.
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Fig. 3. Satellite image of Zhongzheng Park (from Google earth). (A) Core area of

Rhagophthalmus beigansis in 2011 (B) Historical satellite image in November, 2013
(C) Swimming pool and sports ground in 2020 (D) Historical satellite image in
November, 2019. The white dotted line is marked as the Zhongzheng Park area, and the
black dotted line is marked as the construction area. (C)is photographed by Show-Mei
Chen.
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Fig. 4. Municipal Jingheng Junior High and Elementary School, and Yourong Road (Xiju

Section). (A) The stairway from junior high school region to elementary school region
in 2011 (B) The weedy ground on the left side of upward path of the stairway is a habitat
of Rhagophthalmus giallolateralus (C) Lighting devices are installed on upper and
lower sides of the left side of upward path of the stairway in 2019 (D) The inside of
Yourong Road (Xiju Section) was the retaining wall newly set recently. (C) and (D) are

photographed by Shan-Hao Chen.



SIS RELERRZE(TW T. of Biodivers.) 22(1): 45-62, 2020 57

20177TH2IHEH B ®) » BAFERAE
YR E R s R BT E - HEACDET
HafeEge » SOAmREN - AFERn
2018-20 194 1F g 5 155 I 52 B 3 4 A o [B] 5
& ERBBMOLE DM - EHESMHER
LS - FARHEREERS  BEEEFEA
RTINS A HE IR 4 e L B Y AR 2
[ o BtHM & A K+ - B BUE ROEE
BEFELZET > BYFEFEKHNEREX
BEE  REBGELR 5% T2 AH
HHAFEAZ —{T% > 2017) -

RN E

LA I 201 14EAF (3 Y32 > o
EABEZHEB0EREE]) » H201 7441
1 (A B T I B B
ST o o T A 0 A e e 2 R B v
BE R AR B E(B3A)  MIF20134Google
carthf73c 3410 JE 56 65 B B (R (EI3B) » (E75
20164 DL AT B K IR 258 - ik
ALSLE LA > M A L (E3C -
D) o HIE A [ B B S B B K 2 - B8]
e TE A TE2017-20194E R » 3 4 Uk iR 4
L 201 S4F 3 18 52 B KE B £ B A i T
W IR R R R R - LR
OB R EE > 201 TEY B RS
o HEBERREEE  HEAEEHE
T 400 VA B S B SRS {1 B
(R > AT R AT -

B A I > 20 1 TAEFE B E I
M S (A P SR - 9 R 3 5
302 > H20 1 84 55 4 Bk B m e Bt L BRI
(2) » 152 51 B Y HEL WM 7 b A0 1 B 7
T MR ECE BRI B o HEE

HEE TR - ZX@EFEGE > EFRE
EENAE 3% AR BHEY BT — {8 H #EAfT > WIREES-
10cmVEE - FegpER e mHE SN E
H o B CRFFEHN AR EE - B % 14 BLAE
AE o DU R A B B B T (Ho  er
al.,2017) -

VEE BV E o G M o R B
/NFE2011-201 26575 lifE 2% 43 A 40 5% (F23)
T B A 7 B o S N B A A 0 SR
FAMATESE > DU A T B 8
EHWMES(E4A B~ C) HZET
2017415 B 38 & B R P S8 TR AR (B 48 - B
ZHE N R R I HA I B AR E 0 i LB E
MR BHENAEAGTNRZE - LI
201 84FH AP VE IR EL A BI 240 8% > HHH
AR S LN E SR BT HE L AG i (EAY
TAE(E4D) > 2019FRIR AL 8k > JRHEH]
i L5 B L RRT AT

FE FHO T I 2 0 s A TR IR B IR S -
HRPNEEWANEE > F > ESEE
HHMEENEE > ARt gZERCENE
b BEEEHEMEKEERMCHEES)
A RE BRI CRE /T o B — A AT
@ NORK Y . — e RIT— IRk
{8 | B LG AR i LAY 8 e o A% AT T 2
2-3 min o Al EOBE{ ] FLZE B YLEL > AR
SEBIFRIE2 held N - BEE LR M8 B (B
% 5 2010) - fo[%£(2012) 8 17 B B = N HETT
JE 5 e 0 B MR GU B TT R B2 - S5 3R
o) &3 1 B % 2 409 B [ (millipede) - i &
P& ER ~ ELEmPE Bl i g 8 ok - K
B A SRS = L Mg & > THIHES 4

[l



58

HART&Y I H v B AR i 4has 5 8 - HEHE
FAWCRFEH - (EEFAENSH OB AIEL
o Mt ESHSRESEREES HEZE
(Kawashima et al., 2010) - #E 04 &7 gE 75
EHRENIREER  E2H# A LBRE
L E -

TR AR OB RN FER - A’
% W 22 BHAG 58 - FEAT A R OEE) > HY
FE5-10 minlA A AT DA 38 M &6 % Tl S o 3%
34 5(Ohba er al., 1996; F » 2003 ; {d »
2011 5 {55 > 2017) « RWAFRAEILFFFEE—
/N KR o SR ER 108 P /KR FL Y T 25
BT 2T A2 A i & > (HH 2 B O 2 AE K
> A HERYBLEG T 2B LR 58 - H
@ AE BEOIRLFT AT M2l AYDodecatoma
spp.BiMenghuoius spp. 75 £ 1% M8 ¢ HI4C $%
(Kawashima et al., 2010) » #H15% /K fifE &2 1]
RERE Y <2 B S EEON R 5[

B E A WS LS - B8
& iz 7 HE B0 HE | 55 E e AT R B 3 B8t
w50 5B R AL A5 HE E0 R R R BT BT RN
BEIR 85 (Ho et al., 2012) - AbHFEEREZ
SR ERE TR EEZE > Hp1EE
TGN E RS R/ERE - BRI
A ER e IR T A MBS ET
R 5200 OB e & 0 7 o] 22 F) N B B AR
3t Kawashima et al.,(2010)F2 H e &3 5K 45
R R ARRE e BRI E
#FHIE A CHBR M R AR B/ NBE Y Bl
AR EBIEEF AR - WA RiFZEIE
22 ) i T {181 RS e 40 e <2 EI G i BT BB
HE B0 AR i i R RS [ TR 0 53 LB 1S
A RS Rk 2 A 0 TTRE R EE R
(1,4-naphthoquinone(NQ)EW'E » Hksr

IS SR RS A R &

T2 5 i 4 e PR B e P P 44 17 2R
(Hosoeetal.,2014)

I e BT R ER 0 A SR AR L ER Y
KRB AT By > B2 4T a0y 42 REE PR Bl
MeThE  BEERNEKSAHEEEE
HIZSRM IS REZEE - HERN
BRSO o Rt M I Y 2 7
MRIEREEE S A BERRARETHE
1T R REE A V) BB AH R R -

241 >4
) anyy

AT RH T AU &R T 98
995F &£ K FH M i fE o' B A AR A R B E B
= RITHE TN ZEREESRE
TC > RMESE  LRRHEE - EREY
BN IR REES T 2 - R ERE
MAAAELT - A 5275 8l TR BUR 5t
1105~ 106 ~ 1074 TR AV SRR E
RARMEEHE ) K T 108FEEE TR
el AR R EEHEE o a2
mffEe s AR - BRREE - =
RS AN B EMNHES
FZ Bl o B R 4% /N dH BB Ak o A
EBat ERITHE R B o SZIERE]/N
BRERTSS M ~ RS BU/NREZRTE A ~ RS
BN R~ 05 s WA B
7Y B AR R 1 R G S R HE f E A A B
PRIETE e - o RS2 30 2 R 16 tH B 3R
FEFREET  ®#8E - FTEE - HE
TFoBEXE - BmER - &0F - TEE
THENMESEEGYMRE - £t 0

1 2l 431(::
EHEHERE -

31 A SRR



EE S REVERTZE(TW 1. of Biodivers.) 22(1): 45-62, 2020 59

ol {55 - 2009 = 9H & K5 1H & I 't 4=
R E R E ST E R G - BITRR
BURF = 117H -

ol {28 © 2011 - 994F F&E FE 1 i 6 M o 2 4=
R E R EST BRI E - BT
BT - 87TH -

@ ss ~ JTEME - WAUR - s -
2017 - BAHYIE & K& SR Z ot
It BEBAEMSZ MM 19 147-
160.

ol {55 ~ SAh0kE - 5P - 2009 - &
KEREY S FEE W - &8 R &R
I 13:79-94.

ol g ~ BAUR - HEEME - BRIG %  BP
2012 - JLEMOLRE LB Z BT
Ry Bl SEHI G2 - 2012 81T Iy ~ &

fRHEl RS BEHSE > 2L 2

PBREEZE © 2003 - G K& - HEFE G
Wit o 510 - 255H -

PR ~ BB - 2012 - BEAEPEHIME - X
i B R e AR B R R R &
B o BRI THEAE < 207H -

BRF5 % ~ YL - EM - £oi5 -
$5 ~ B3P 2 2010 - B R EEMIZTHE
HABEEEER MR (HPHE -
MESEERL) AV KT B -
HIIEERZBLEYVERERERER
PREFFZE #7224 1 195-208

i 75 © 2006 - g EHKICH—H - HITR:
BURF AL - HTR: - 100K -

Branham, M. A., and J. W. Wenzel. 2001. The

evolution of bioluminescence in

o

cantharoids (Coleoptera: Elateroidea).
Florida Entomologist 84: 565-586.

Branham, M. A., and J. W. Wenzel. 2003. The
origin of photic behavior and the
evolution of sexual communication in
fireflies (Coleoptera: Lampyridae).
Cladistics 19: 1-22.

Faust, F. L. 2017. Fireflies, Glow-worms,
and Lightning Bugs. University of
Georgia Press, Georgia.

Green, E. E. 1912. On some luminous
Coleoptera from Ceylon. Transactions
of the Entomological Society of London
4:717-719.

Haneda, Y. 1950. Star-worm in Singapore. -
Shin-Konchu, Tokyo 3: 2-5. (in
Japanese)

Harvey, E. N. 1952. Bioluminescence.
Academic Press, New York.

Ho,J. Z., Y. F. Chen, S. H. Cheng, X. L. Tsai,
and P. S. Yang. 2012. Two new species of
Rhagophthalmus Motschulsky
(Coleoptera: Rhagophthalmidae) from
Matzu Archipelago, Taiwan, with
biological commentary. Zootaxa 3274:
1-13.

Hosoe, T., K. Saito, M. Ichikawa, and N.
Ohba. 2014. Chemical defense in the
firefly, Rhagophthalmus ohbai
(Coleoptera: Rhagophthalmidae).
Applied Entomology and Zoology 49:
331-335.



60

Kawashima, I., and M. Sat6. 2001. Three new
species of the genus Rhagophthalmus
(Coleoptera, Rhagophthalmidae) from
Southeast Asia. Elytra 29: 423-434.

Kawashima, I., and H. Sugaya. 2003. A new
species of Rhagophthalmus
(Coleoptera, Rhagophthalmidae) from
Taiwan. Elytra31: 187-188.

Kawashima, I., J. F., Lawrence, and M. A.
Branham. 2010. Rhagophthalmidae Olivier,
1907. pp. 135-140. In: Leschen, RAB,
Beutel RG, Lawrence, JF (eds). Handbook
of Zoology, Coleoptera Volume 2:
Morphology and Systematics (Elateroidea,
Bostrichformia, Cucujiformia partim).
Walter de Gruyter, Berlin.

Kobayashi, Y., H. Suzuki, and N. Ohba. 2001.
Formation of a spherical germ rudiment in
the glow-worm, Rhagophthalmus ohbai
Wittmer (Coleoptera: Rhagophthalmidae),
and its phylogenetic implications.
Proceedings of the Arthropodan
Embryological Society of Japan 36: 1-5.

Kobayashi, Y., H. Suzuki, and N. Ohba. 2002.
Embryogenesis of the Glowworm
Rhagophthalmus ohbai Wittmer (Insecta:
Coleoptera, Rhagophthalmidae), With
Emphasis on the Germ Rudiment
Formation. Journal of morphology 253:1-
9.

Kundrata, R., and L. Bocak. 2011.

Redescription and relationships of

IS SR RS A R &

Pseudothilmanus Pic (Coleoptera:
Rhagophthalmidae) - a long-term
neglected glow-worm beetle genus from
the Himalayas. Zootaxa, 2794: 57-62.

Lau, T. F. S., N. Ohba, K. Arikawa, and V.B.
Meyer-Rochow. 2007. Sexual
Dimorphism in the Compound Eye of
Rhagophthalmus ohbai (Coleoptera:
Rhagophthalmidae): I1. Physiology and
Function of the Eye of the Male. J.
Asia-Pacific Entomol. 10: 27-31.

Lau, T. F. S., and V.B. Meyer-Rochow. 2006.
Sexual Dimorphism in the Compound
Eye of Rhagophthalmus ohbai
(Coleoptera: Rhagophthalmidae): I.
Morphology and Ultrastructure. J.
Asia-Pacific Entomol. 9: 19-30.

Lewis, S.M., and C.K., Cratsley. 2008. Flash
Signal Evolution, Mate Choice, and
Predation in Fireflies. Annual Review
of Entomology 53:293-321.

Li, X. Y., and X. C. Liang. 2008. A Gigantic
Bioluminescent Starworm (Coleoptera:
Rhagophthalmidae) from Northwest
Yunnan, China. Entomological News
119:109-112.

Li, X. Y., N. Ohba, and X. C. Liang. 2008.
Two new species of Rhagophthalmus
Motschulsky (Coleoptera:
Rhagophthalmidae) from Yunnan,
south-western China, with notes on

known species. Entomological Science



EE S REVERTZE(TW 1. of Biodivers.) 22(1): 45-62, 2020 61

11:259-267.

Motschulsky, V. 1853. Diagnoses de
Coleopteres nouveaux, trouves par M.
M. Tararinoff et Guschkewitsch aux
environs de Pekin. Etudes
Entomologiques 2: 44-51.

Ohba, N. 2004. Flash Communication
Systems of Japanese Fireflies.
Integrative and Comparative Biology
44:225-233.

Ohba N., H. Goto, and 1., Kawashima. 1996.
Study on morphology, behavior, and
habitat of the firefly Rhagophthalmus
ohbai (=Iriomote botaru in Japanese
name). Scient Rep Yokosuka City
Museum 44:1-19 (in Japanese).

Ridley, H. N. 1934. Further observations
made in Singapore, upon geckos and
distasteful moths and upon a luminous
coleopterous, probably
rhagophthalmid, larva. Proceedings of
the Royal Entomological Society of
London 9: 58-60.

Slipinski, SA, Leschen RAB, Lawrence JF.
2011. Order Coleoptera Linnaeus, 1758.
pp. 203-208. In: Z.-Q. Zhang (ed.).
Animal Biodiversity: An Outline of
Higher-level Classification and Survey
of Taxonomic Richness. Magnolia
Press, Auckland.

Suzuki, H. and Y. Kobayashi. 2009.
Embryogenesis of firefly: Phylogenetic

implication of the family
Rhagophthalmidae. Proceedings of
International Symposium on “Diversity

and Conservation of Fireflies” 30-35.

Wittmer, W., and N. Ohba. 1994. Neue

Rhagophthalmidae (Coleoptera) aus
China und benachbarten Lidndern.
Japanese Journal of Entomology 62:
341-355.

Yiu, V. 2017. A Study of Rhagophthalmidae

and Lampyridae in Hong Kong with
descriptions of new species Hong Kong
with descriptions of new species
(Coleoptera): Part 2. Lampyrid 4: 67-
119.






	頁面 1
	頁面 2
	頁面 3
	頁面 4
	頁面 5
	頁面 6
	頁面 7
	頁面 8
	頁面 9
	頁面 10
	頁面 11
	頁面 12
	頁面 13
	頁面 14
	頁面 15
	頁面 16
	頁面 17
	頁面 18

