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Abstract

From April 2011 to April 2012, the fireflies’ qualitative and quantitative
censuses were constructed in 4 sampling site in Chihnan national forest
recreation area. 7 gensus 18 species fireflies were found, including Luciola
cerata Olivier, Luciola kagiana Matsumura, Luciola satoi Jeng and Yang,
Luciola anceyi Olivier, Luciola filiformis Olivier, Curtos sauteri (Olivier),
Curtos impolitus (Olivier), Curtos mundulus (Olivier), Curtos costipennis
(Gorham), Diaphanes citrinus Olivier, Diaphanes formosus Olivier, Pyrocoelia
formosana (Olivier), , Pyrocoelia sanguiniventer (Olivier, 1911), Pyrocoelia
praetexta (Olivier), Pyrocoelia sp., Vesta impressicollis Fairmaire, Lamprigera
yunnana (Fairmaire) and Drilaster olivieri (Pic). The black-winged firefly, L.
cerata was the most abundant species in four sampling sites. However the
main firefly species were different in each month. The marking-release-recapture
method was used for estimating the adult L. cerata number in March and April 2012.
The average numbers were 58.50+£11.03 in March 2012 and 1012.38+49.56 in
April 2012. The results of impact of artificial weeding for fireflies larvae
show that the artificial weeding was temporary impact for Pyrocoelia and
Diphanes larvae in relative small weeding area, and would not reduce the
larvae numbers. The results of impact of tourist numbers to the fireflies adult
show that the fireflies-observation tourist would not affect the adults L.
cerata, but not the other fireflies.

Keyword: Fireflies resources census, Artificial disturbance, Lampyridae,

Forestry Bureau
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¥ # (Lampyridae) B>t @2 p *r g 4 %4 (Elateroidea) » & ‘= ¥
# (Lycidae) ~ 4 5 ¥ 4 ( Phengodidae ) ~ #¢ £ ¥ #* ( Rhagophthalmidae )
2 # ¥ 4% (Drilidae) & & B iT% o 2§ 2+ 93 2000 /& (McDermott,
1964, 1966, Nakane, 1991 ) o d 3v3% 5 & L B 2 5 3 £ i 4 > Flp &4 5
R Py 33l 2 DA g AR AL R RFRIRRE R TR %
ARFAEY 4 A LY LR g 3k (Kanda, 19345 Yang, 1998)0 & &
B Aggd B2 4 d WA FLAEDBR FFEL GRS DR
FE R FVATFESFEIAFR S P EAFSARE HF XL P
B, PR EEY AH B EHRZ R 4 HEEM (Lloyd, 1971, Travis,
1996, Taubes, 1997 ) ;@ a2 FHE L@ FEHK > 25 J K@) 4
Sx L FANBHARTASE L RF —’f:}ﬁ 48 (indicator species ) % 4§
#& ( flagship species ) 74 ¢ ( Kobayashi, 1991; Mori, 1991, Ohba; 1993,
Shibue, 1997 ; Yang, 1998) - d #* ¥ v & £ & AW T &% A2 % - i
FAPE 2 IRTEEIAGEAF IR HEL o

Pod R FPEANPEFAT T AR Z2EHS S0 0 BT
o & F )% g k¥ % (Luciferase ) 7 1 1% 5 & & & %] ( Reporter gene ) »
FELFLF B L LEF YR Favd Fk2 g FRERR
FHEOAFLT 2R L PFed] > 2R LT A IR O[EE & mFE R
P rig * g kEEE ST % >k p A £ o Photinus pyralis ¥ v B 0 @
Ik F-wLFEERF BT HTAFDFTE M2 FEF (Ardehaliet
al., 1995)~ 3+ (Wuand Wu, 1998 )~ # 5 4 12 ¥ ( Ahmed et al., 2000) ~
Z & (Jinetal., 2000) ~ :}]isfi % (Taube, 1997, Barco et al., 2000 ) ~ i 2
& (Travis, 1996, Delorme et al., 1999 ) ~ m*¢ ¥ ( Kanno et al., 2000 ) -~ %
ﬁ-‘fﬁﬂ?—l? ( Kanya and Kobayashi, 2000 ) ~ # # p¥4& ( Travis, 1995) ~ zg#

£ (Soucek, 1996, 1997 ) & 45 4 & & i¥* (Schmitzetal., 1999) %
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g ¥ b I gk pEF 7 S 4F 4 (Probe ) 1 RS P X R B Y

F & & % (Bradley, 1996, Hollis et al., 2000) ; 2 ** @ HF 7 > w0 BT

A e T gkl

(=) serm g g
FHLPEFRAFEF L AFT S RPAFRT 198 EFS

2 Eﬁfi‘ﬁ 5 #caf % (Malacodermata ) » 4 % j2 - B 0% FI208 & S 5 B
3] Crowson (1955) 4 # “ﬁi — AR BT PR D Ao g 5 ¥ $1(Melyridae )
2o f 4t (Cleridae) & > 2 B X B LAFLT LT LGB %
(Crowson, 1972) - Crowson =14 54k 5 #c? J 285§ F 2 A 4 A 5 % f*
T FPRBEFR o R AMS k3 (Phylogenetic systematics ) #
AfS o A NG M G 2 Bl s R i 0 £ R T E
4 gE S L op AR EATHREH % 5 Lawrence (1988) 1= 3k H#-vr
FARF S F LR E ZE TR B (Artematopodoidea) & & % PP EE A
##L ; Beutel (1995) 12 % B # e & 7P 5 B ¥ (Elateriformia) % fLeh
MM G PR LAMS AT 53 ¢ 4 (Cantharidac) 87 &
PELMGRY R LAP TSP e ¥ P ERBR A L E
¥ F]yt Bautel 325 § LAy & F w3t 4 % & Lawrence and Newton
(1995) A #-F LB - F R A i plz ¢ ) Il ks
5 d Olivier (1907) E £ » H S #& i ~ g% & (McDermott, 1964, 1966,
Crowson, 1972)> d 9 &4 7T L AL %5 8L > d 3+ & i%'f;,z HE A
L3 - > Flp - LB FEPpTHP LI RP IS - BT
FEHOER d N LW ARFRAAL BTGP TG H oA
Wt - BRI Re A s S AARE BRI S e P B ¥

LTAAEAR DG 80-92BF EhA M hho a THRFS EBEF T o

¥ & # (Lampyrinae) i § 50 4 1000 f& 2 + > i Pteroninae I #* i 2
BSf ¥ - L£Lf2 Tegsg$E  (Trashtaxon) & 3 - L 3EUGF



R en e s g ¥ > 4o Crowson (1972) #74] = éaf ¥ I 4 ( Ototretinae )

i

BB AR TR A RS ME GE R ML Y
I pafEsa g 3 N S Y PEE LA 19X E8 208 kA
LomE e AR WS AR E S E e LA
AR TF RO F S RS ERFT PR YL AL L
AR RRFAL O PDEFEL SR R FAEN B BRSSP E W
BT RGOS E P A CFTRPLERNER > A LSRR

T F A A G L AR S P d ] R 2

-

F ik

=i

# (Fu and Ballantyne, 2006 ) -

e F A g By R ERSGMGE G 1 ATeh1 £ > Suzuki et al.
(1993, 1996b) 1 R 4 ps 5 dp % > WAL P & 4% ¥ (Hortaria parvula)
¥k < ¥ (Luciolacruciata) # j& 3] ( Ecological type ) #:f i@ 4 it % >
d 373 A4 A F LA P kAN (Flash pattern) 7 b > 82358 4 5
# [ 3t ( Per-mating reproductive isolation )’ %@ % # " f& ¢ & ( Species
concept) £ & i+ | (Speciation) & & P 3 » & Hrj - HFELF
CNFESEHER I T AL A AN D2 R B (Genetic cohesion) ©
Omiya etal. (1995) f345 B + b & X & % % 2 % &0 cDNA B 5] » 4 5
LA R4 0 R M 70% 0 @ I #Ap Bl & 809 ™ 5 Sala-Newby et al.( 1996)
WORRCH A E M HcfE Y L A 57 cDNA B P4 19 B AT 02 chdicdd © Ye et al.
(1997) ¥t # % Photinus pennsylvanica = 7 R &1 I 3 L it %
CDNA 4 » R i B ot 2% 87 % L% cDNA A 7|7 (v 4
T2 sfehingy  RFZFEBEFOELRS * > N HEERGH G
PlF #3=% 5 Suzukietal. (1996a) 4 5 BB Hps A4 B » 49 & &

(Luciolinae) s e g td > T 37 b P L2358 s v B 1% o
() #5248
FAROFE L FGH  F ME  LmIgd] C RFT Y -t s BT
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( Buck, 1948, Buck and Case, 1961, Case and Buck, 1963, Buck et al., 1963,
Ghiradella, 1998) > P % ¥ 5 £ 4 F Fam 3 5 F ¢ >0 g L L3 - ¢
k& marR BESPRAN (R B AE S FRE ) A % % (Communication

system ) ~ 7 % & B (Pteroptyx ) e 4=y ~ gk Pkt 3
y pty 1

o
23

S
OBk kAT E P 1960 & K A I kT kR

( photoelectric spectrometer ) 1% £z 1B £ o Seliger and McElory (1964)
¥ Biggleetal. (1967 £ &7 2 W ey L A fagiv8p (in vivo) B
07 F e AY VA E S F kR E (peak wavelength) # 552-582nm
oo ¥ £ Ei]éiﬂz & = 4p 02 > @ Pyrophorus plagiophthalamus o] & /& P 3 3
B %P2 (547-594nm) - Seliger and McElory (1964)2~ 7 = fa 5 ¥ L f 3
KEAZ F R BB L Rk SHF AR RRBE AT L LS o A
g kd Khfasgaks > B FEFEEFRT AL - 2
( species-specificity ) Viviani and Bachara (1995)4 #7 = & 9 B 25 f& % *
GSF R FR AL E ¥R (F%ALE 548-573nm ) > A (-
‘b (Photuris 2 Bicellonychia) » H & Ffcf p it g kL3 ip L &
Snm poo fe E AR hpIREE > K pH B RIF X EHE 2 > A TER
SN gk S LRt Bl 2 £ pH 8 %8 - Lall et al. (1980).% &
ok k2 AR B 0T Bl (electroretinogram, ERG) ¥ 4 46 3 - % R IR}
(P FzmBdpiEdz ¥ VE) Bhhg Ly FHF L v
G ST R o R PP KR Bk i
M A R R T (P EFLEARARER Y L F) Bl
ekl o AFRE BEHENRE T minF AR Fl%Lr LR
P ke RIS AvE- TR D WRBRAEY VA R
MG T E o REFRE B B o

Eguchietal. (1984)F| £ p A3 p "R E AR FHLY¥ LA HERG
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%;*I;L%? Hotaria parvula & & & & % % £ 3 5 580 nm *h » 2 A fE g & %
3 500-540nm B > F Hcfhap Wk k2 ERG R £ 8 p T
RAFMBEE R ELPE; Lalland Lloyd (1989 & 2 44 % p 7 14

Lucidota  V ZALE L > FRE AL ERITH DI LTFT R A & - &
P e Bdpk;H @ L luteicollisze g » A8 eng £ B> 7 7 5
kR ¥ ¢ % (lemon color » & *# £ 3 & 562 nm ) 12 H AR A % 2 22 3 & 5k
# 7% & > Lalland Lloyd d % ® F gy VAR A T2 1% Lipx
feid @ A EEARE SLEEIHE el - WEFELT ATALI RFC
Mech if

Rigs 07 LAMAR K ol 3 FBRAS 24 & ¥ - Lall (1993,

R ERET '/ﬁ»“’hgﬁ%ﬂr‘“ x> Flpzfan

o

1993b, 1994) %+ F,‘\ 7 L B a7 B k3 (action spectra B 4 P K 75 65 eh
BB kH) AT B 2 R EIGKT R L E k4 (beam) HH
Bz a2 > 3 3R Photinus scintillans § v B ze & e px § e P& <
gk (fR) Bmp i (Fk) B5a Bibq a8, FT 204
FrzBp  RELSELEAE DT RXRANFEIF R E- Hhom T FRE
AFT edFrFOEl L ARz Bl Fltdahip R%E

& 74 Poscintillans & 4] % &L & G 5LS P PR IR S KL R KR ELIF S

F%F@ﬁﬁﬁ’ﬁ%ﬁ%ﬁ%%iW@HT’ﬂﬁﬂ“\u@%%%

¥
3
ki

oM Bt R A & E &M - Lall and Worthy (2000) # %
- f& % U & Photinus pyralis shi7 & k3 » F R EFHFRtEF - 7 &g

ko pf W4 480 nm 2 b sk § F s 0 $ 420-460 mm (F X %) Rl &

F & ERG 8 7 ¢£ 8 $30 520-660 nm =k 5t 0 @ ARAE R Je i B
BBk B FPp A LGRSO RT LR LD

( achromatic ) °

Cronin et al. (2000)+* i?i I REFEFLARE F LR S F

B A AN L G F i 4 LR ¢ % (pink screening pigments) 0 & {7 R 7
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SR BEEEEEF TR S ST T E R A

A F i mAd R H LR EH AR B2 ERGHTERE - A
i1 17 5 # Cronin et al. #E./F’J AR EFRL T > 2 EPed k

FHEFETA DT F LY B S FFER 4 (maximum discrimination) 12 2 4L
o iR e k5L R TR AR P A A < 6 B & & (maximum sensitivity)
B x ® PR 4 B2 5 Hariyamaetal. (1998)# s p A i < § 2 T R
F (Luciola lateralis)4g px ¥k 3 & B & AR 3 4% > AL AR ¢ & $ 4% ¢
kg om ASILE ¢ ARERAR A Fng BRANREA G S
P AAFREF S AVAZ G G F R A B INe > e p AR - ¥ L H
BEiriFEELVA BRI BEARE R F 3 g kg > BArEE
% % H 4p % > 2% Hariyama et al. (1998) & %+ i &£ (731 % o

PR QMRS 2 BT 1930 £ B 45 & 8 5 Buck(1937)
F1* FB 4 2 PARE R BB £ 14 Photinus B2 & VA F £ &
P EH Pk R (flash interval ) 5 1960 # & 3 1980 # & Lloyd %
Ohba B 44 % L+ K EFA L & A2 L PRt > - F L 1% 2T &

% (photocell transducer ) » #-% F 3 B4k a5 B+ > f F L5 F o7
AP E S B I g F s RS R BE AR LR
BH k38 F e B RN e kgF P (flash duration) % P° &
I B & > @ Moiself and Copeland (2000) P| ] * R ARFEF W T h iy
FEHhzZPE B ZRA TRTREBLIHEIORZT S DE R LT
iz FFEAP R F o THEHAPLREYFER 2P XFEFRT
Tamura et al. (2005) » 4] * % ARL#FE R 1 2 B 7 % &4 ¥ (Adobe premier 6.0)
M3 p &2 k< ¥ (Luciolacruciata Motschulsky ) 7 F 23 fF 2 P* & 0
Ao

T AA Y VAFE LT LAY 0 4 Ohba and Yang (2003) 2 Wu et al.

(2010)F= 7 22y P Lz 2% » 2@y 2 il k% HP system > ¥ 22 8
6



LS rpRREZ S WAI RS 0 B R FRE

u$ X 7}; L R A = ) sk ;‘5‘7; ﬂ% B8 N IE ﬁi B
B4 FE 2T ks Jx Hoetal. (2002) 1% 2 %0a 8~ B e+
CCDERE P AFRE PG b Tl pESZ IR BT F 2
G oA H LM 2 EAR ) TR ER TS

Lloyd (1966) # % Photinus & e f £ fios% - 3 R & (i pF o o
ﬁ%% EH M R R FIREHED UFrR T EE RS 0 0 AR U
GoeniE By R pE R oepfanF i Landa et al. (1996) # 7 W ¥ Luciola
mingrelica e f* 5o FI 4% v <% 5 Lloyd etal. (1989) # 3 = f5 3 B4
A-e ¥ (Luciola) P sk g H — S enf 6 5L kg H @ s F oy ¥
# 02 5 Makino et al. (1994) £ = - 2 T o4 47 & 500 & &3 &2 47 P & )
o g ot ed s AR ; Ohbaetal. (1995b) & 4% 22 K &
o AaF UG8 F R LA 5N 4 47 Forrest and Eubanks (1995) # 7 4 %
Photuris versicolor quandrifulgens z& & P k> 2 5 5/ 7 F 03] 3¢ »
T EEFET S i PP RERARL P LN PR E

BEME a7 BV ARMEANERE PR T N R A KA SR

FoUBEd kHenAdE % d Lloyd (1966) # &> Lloyd #-# » 4 =
B () ARpAF kA A F RS ;5 (2) A A Z
KA FR(Z) P A R E Y B L o Ohba (1983) & 3
pAeF LB AN BHEFAL LS A8 HP-LL-LC~PR~CR»

LBAl; # =324 P .fsb » HP AlvppenaBw § R - %> LL 7

v B B AR R A LC A AT A R e Rl h 7o
FNARAGNAP L PR AAa LA FaFk wepdh e CR 4

RAT AP AP N EF G e R Sl ki 0F LB 7

BlGR @ ARG EY AR - 2 6 HEEHNPFE L HES



FfEAE% (trend) > e B EERED FHAERARE > RS RE
2_ - Ohba and Goto (1990) = R & § #f ik ¥ L A P % 3 P
FEAFREL o RA el RAAEFEF AL E RHF VLG F
- HFFY

A HE T NN RELAET ST ERTE Fod LB ¢ R
Bov— Al B L o d A A RSB AR 4 BE L hi &
Lo gFw] o Tt 3l F 5 2 7 (Buck and Buck, 1966, 1968, 1976 ; Lloyd,

1973 ; Copeland and Moiseff, 1997) - Buck & * 1% 3 453k b ) P R chid

> ZbiR gAY o @ AEE 02 A 55 & % R (sense of rhythm)ehdd 533 #1748
H e
FLAAAPFRT L E G AL -~ Bx ~EN S BP A& %EE

# i (Lloyd, 1971) » i {Kﬁe FUBEMES S B BRI L Imal
Bl Knightetal (1999) #F W Fa F L ATRS FREFT ETR -
S EE S R T S FEIE E A R R S
(Crowson, 1972) > 3% % 3 B 2 J 8 K i v R G AR I > o URP
% & (spacing)~ ¥ 7 (aposematal display)- i F% (eye-spot/pseudo-head) #*
(Sivinski, 1981 ; Buschman, 1988 ; Underwood et al., 1997) - iz &
Underwood et al. (1997) M F %% EE 7 > H 5 % 2 35 2 J 3 £ g
Hajgd L5 Eqiv* o

ww LpEE B o 0 Steghenetal. (1998) # 3R Photinus pyralis 3 =
B4 PP L R (nucleotide binding site) » 22 ATP # & fuic 4 ehi
£ S & 575um 0k 22 dATP J% & RI2c ) 610nm ¢ S Choetal.
(1999) # T 3% (Luciola lateralis) & 4 2 B % % px% A Fl4tis 5
(allele) Lucl ¥ Luc2 - & JF’f # AR 7] RApR o e Luc2 3 A4 4

(deletion) » 22 Lucl 3 7 Bdk A h L B H R 2 BYefpen? I o



(CHEBF VAL PFTRFAY
FRFVATRZAPFEF AT o Ad S P A LT R

F AN b RS By VAT 0 1990 & K5 o LA R A F R
CE LA FEELI I R AT E R RS YA PR B
oo RE VAT IRA A (Ho, 1997, 1998,2001; Hoetal, 1998 Jeng et
al., 1999a ; Changetal., 2000 ; Ho and Su, 2000 ; Chen, 2003) ~ %
5.2 & % (Laietal., 1998; Jeng et al., 1998a, 1998b, 1999b, 2000, 2001,
2002, 2003a, 2003b, 2006 ; Jeng and Yang, 2003 ) ~ * 1 4% ¥ (Chang,
1994 ; Chen and Chen, 1997 ; Ho et al., 2006) ~ ¥ * & % & {7 5 (Ohba and
Yang, 2003 ; Wu et al., 2010)~ = & {7 5 (Jeng et al., 2005)~ /& i* (Adam et al.,
2011)~ 2 % ¢ 48 B # 7 (Chen et al., 1998 ; Ho et al., 2002a, 2002b, 2003 ;
Ho and Huang, 2003) % ¥ X & F RS ¥ § = (Yeh, 1999) & ;i1 & K § ©
ST AR “f FREF R TR R2Z2F VAN D FRIAY VA HW
2 2 ¥ (Luciola cerata)ze = |12 [ HE B r 3 4 Huds o X “,45 P2k
BERE T oy L A2k g £ (Hoetal, 20098 7 7 4 # % %
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fH3720p 247 20p 22y ki 2 ﬁﬁmxwmi#ﬁﬂrz\fﬁ
- o d AR K S B (Wuand Yang, 2008) > BT 3% a2 2§ & B E AP HHF & 2y
SRR 4 RS T B R R 1 R R T R R ARy RN
i B3R o
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B 2lRYLHEEGLE £ 3 ¥

2012/03/28~30 58.50+11.03 32.05%

2012/04/19~21 1011.38+49.56 15.01%
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DAt B ERERT PRIMA
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SRR R CARERIFIRI 2T F CBET Y ARE
2011 & 7 7 2011 & 8 7 2011 & 9 *

S 5.00+0.32° 12.404+0.51° 13.00+0.70*

%R 0.40+0.24° 8.60+0.40° 13.40+0.68®

FEwL 5.00+0.32° 12.80+0.58* 13.40+0.81°
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()EBR ~EFEREE LM G
2011 # 11 7 22012 & > #» 3 REWEABEHELF B2 AP HBAE L L= 5 4

FL BT D RF R VAR TR AR  BORITENHBRR TISE LR
m L s g ARGl 0 d5 Jengetal. (1999) » ik g R A FF L ABGES £ o5
Flh2 - o B R §REE VAMER L APHIRR A RS R BEAREIRR
?ﬁ”%%ﬁﬁﬁéﬁ%&m@ﬁéa;@’ﬁw%&aﬁ@%aa;@’ﬁﬁaa;
B 6H 15 EY > Shanon-Wiener % #eiddn#ic 1.88 > R g A Hf 5 6 14 48>
Shanon-Wiener %%i'fé‘_a‘%ﬁtlﬁl P ERAL S RAPP AR REEG LR D e
HRE G RICERZ APHBAR TIHE LB 0 & - P EEF VAEE o

2 A= 2011 # 11 7P ~2012 & 47 2 5% HRBEIHEL FE -AAEBRE EFR
?ﬁ4%@wfvﬁ#awmwiﬁ@%ﬁ@%&?ﬁwwsﬁiga%
F = %} http://www.cwb.gov.tw/V7/climate/dailyPrecipitation/dP.htm)

T, v g g i AR
HhT B , } e 0 ?f"
T 3o Tis  EfEAR T Tis  EfER T Tn

# 2 (C) 4 #i% A (%) 8 (C) %8R (%) 8 (C) ¥z (%)
Nov-11 21.840.54 98.3+0.69 80 22.5+0.98 84.7+0.59 73 23.0 78
Dec-11 16.4+0.16 95.3+0.78 83 18.2£0.99 85.8+0.61 75 18.9 74
Jan-12  18.2+0.31 85.8+0.31 81  19.0+1.04 97.0£0.61 72 17.8 76
Feb-12 15.9+0.17 92.3+0.66 81 16.4+1.04 953+0.29 71 18.7 77
Mar-12 20.8+0.39 92.8+0.61 84 22.3+0.96 91.0+0.48 74 20.8 75
Apr-12 21.7£0.67 92.4+0.54 84 223+0.87 89.9+0.47 75 22.8 76

45



(NP e g r R AR R F VLR

|+

N

B FEE LY VABEE I8B(E L E) AR ATH 4 R RS

BENEFRTH I8 Hr b FHVRT T AAAA BN A
ARETF CRNEFE P AT FEFLYFORYAF LY FARY VA
MRS s MREHFHSEFHEN DT RETF 8 AR ETFERY AT

W AL R RN R PRy

Aot v pte g FVAREE AR AT R F VAN

B - ¥ JRe BB (45 Jengetal., 1999, AN EF R
Chen 2003)

v Y] RS

S Xy oy
ARy 28y 2 de
2y 2y
R TR K

] kg 2 e

e W R R

® AR L EEE
ERLE
AL~ R

(2§ AN G 3
ST § I 4
HET ¥ AT F
RIGEH

£ % F

o A &2 TR
ERELETF ERELET F
AR

R 23 h® 23 nw

& ¥ il S Gl S |

46



B oA MREHRSETE VAT R 2
(C)EAFF VAL TR E3K
BA RIS OBAHTL R R HER RIS HE LS S RH VASAL # B2 A
BB # 3R OB ISHEY VATHD M A B 2 RRESEANLNF BB AL
EE TS RN £F ER LS T L R R TR e
BUT KR S 2B pENE S HEHEE RES G S
CEERE S S RS L R R R R

B0 % P~ 8 &k 2 (Bradybaenasimilaris) » o & #F 2 4 4R LT R R T

<l
‘.3:
=

%Eﬁ’ﬁ@ﬁﬁ?ﬁaﬁf’%%i%%&’gé%%igﬁﬁﬂ’a
.}\»ﬁ%iiiaéﬂ;ﬁﬂ/%i%;“}iul/f**—u}idFé%,—l—% fr’IF’L]'TKT

FEFRACLT YRR ALER TS AN EAFRLTAGT R

iz
E TR

(\‘
|9
N

&

BUHEEREREHITRE A LD LY s RLE SR RIATERY
FRb 2 A 8 P grg ind 202837 2048w 3 AREENEaRELR

;‘.?‘
ey
i

FFom e oRgirhl s AR - EpdpisdpdEy VA A A 1 RRET Y

VA2 j %Y O MLIEDRETFAPLERMHEL LTS IA L E A
PABMHA LI XRZHRES 3 - d N LTS IB2 FEHT 6103 5 L , &

o 3=

WL 30~50%2 R HE S mERAFEFRBEMAF S e R A1 FF R
* A1 kR o

}"%’Jﬁlﬁi BEYHE 2 S A IEHE 2 A R R B R R IR

FUHBEERY oo ARG RIRY > RFEIA G IR KT L2 R4 i
PR A GFRAEF FLRESE A A SRR RERE T B EPHERE
@“ﬁfﬁﬁii AR > A E E 34V BHE TR A XY AP R EE -

“%ﬁﬁﬁﬁmﬁﬁﬁ9@“?%m%kﬁﬁ*%\ﬁéﬁn”4ﬁw B g
ﬁlﬁ*f&ﬁ%";%mﬁ» TR el A £ SN S LR R f—"r
o rﬁ?f“’*’%ﬁ%’ﬁlﬁ*fﬂ%'f’fmﬁ; RIS R R T R
HE o BEERIPEPRE AR IRYRE L P Py ey gt
FERRAEY L SARE P E AP FRARE L IEY A
BERRE R $%

¥

.

Wi
AS

SN - BEEA Ak Y RY

47



N
ﬁ-":
3
|
s

g
)
F_k
|4
N
=

[N
frt:

R g vy PREE 3 R 3 AR SRR
2ZF A RO ATRFPEFEF LR ERES LFHREFLAYAS A

FRAEAF VARG 2 HEL - T LR REFHALHL IS 2L HER
FRP LAY VAR BRI ZF LU HRATFINEER RS =

?F;‘Tﬁ’-ﬁié}?}e]{?7"113:]3‘&%’}\»&%&*%‘&0

48



()& rELRLF TR &2
FN20 R R L R R R L Y AR
EYREFAHNAL IR R - R E - BAREFZIFRELIST 2 2RSS
il@ﬂgi@?ﬁ‘M’ﬁﬁ%+u&&>&é&%§%’ﬁ%%ﬁalgwimﬁ
B2 ¥ VAL BET P wEERIHEL A3 F 030510 7 FEyer vissd By
LTHABE T HEE :@'i'?‘%%%ﬁﬁéilﬁﬁﬁ%féi J‘QF;‘L: Hﬁiim}@%%i %i‘v‘fﬁi
ZEHEBAANRTEGET o Ry B VAR
ATEOR R FRRRFEFIAFEG LT FEFARTBEEEREL Y St p T2

—n

SL PR LA RFIG A BE VA2 RS N LB R R B L A
LK RCE S RRPEES & SIE RN Lk i R L S NUEREER $: % SAE S-S
A E el G 10-11 0 2 L ¥ R R 5 T 5 e o

49



Gt s F@EENF a2z BF
fag R A P F2 P FSE A ABERIP A A RHEHSEFEL LD
.1“,%””3 VT 7 2;35 S kE ’lﬁh%‘rp’%—l:}%

BHAF PR RREA TR P AE Blmsg2 R oo@ B BEBEL
BPAHTEY Y L1270 JARAFFF2ZHEFT SR T P ¥R RE
B2 RFR Y S AHE > L LT ERFINE R F M MAr R )2
R EEE EE AN S S -

MBS 2 F fohei > BRES doio Tk
FECEPMEL 2R RF

50



(B Y e R AR TR
'ﬁ%lﬁﬁfy’&ﬁéﬁwﬁﬂf¥—ﬁﬂ

KPP AL RETARER B PR ¥tH 8

Wi
A~
~g
-~

b

FHER S IR LA b
4P AT AR NS
AR By IR RIAGER TR 2Ry A A2 RFES TP R

A

%’-i‘i’ﬁ;\%?f%%%ﬁ“:%'f—“%f?* TEL B FE AR T F R RANRELLT
A

I ¥ %4 ¢ 2d BaBARILETF R A% o
#

o
L
by
=
oy
1*

Eh

<

o

EECESEN B E I A R N RN L AR S RCE SR
R KPP A ERGERFER FRARP *

o

fk—,..

‘-1—
z

A
FRBR L BREE LT F A VTEILFHRF LA L 2T £ . B 4P
WL EREY VA P E R ARHES LT EP > AP o

o WAL FRFERE S NFFEFE T”ﬁﬁﬁﬁﬁiiméiﬁﬁ

o EEREHEES 3K FE 510 By uriley BE A TR w4

RP
o

58
w

FTHRIVASA 2 AP FLFRIAIEE G PR T E 2L
o $EFERFF AR AN HEF 2 RER < KA F ¥ e o iTEE

1
WERY LAV E el R A BRI ST TR BEREL LR

51



3l 6}}%

Adam, S., K. Stanger-Hall, M. L. Jeng, and S. M. Lewis. 2011. Correlated evolution of
female and flightlessness with male spermatophore production in fireflies (Coleoptera:
Lampyridae). Evolution 64(4): 1099-1113.

Ahmed, S. M., Rzigalinski, B. A., Willoughby, K. A., Sitterding, H. A. and Ellis, E. F. 2000.
Strech-induced injury alters mitochondrial membrane potential and cellular ATP in
cultured astrocytes and neurons. Journal of neurochemistry 74: 1951-1960.

Ardehali, A. Fyfe, A., Laks, H., Drinkwater,D. C. Jr., Qiao, J. H. and Lusis, A. J. 1995. Direct
gene transfer into donor hearts at the time of harvest. Journal of thoracic and
cardiovascular surgery 109: 716-720.

Barco, A., Feduchi, E. and Carrasco, L. 2000. A stable Hela cell line that inducibly expresses
poliovirus 2 Apro: effect on cellular and viral gene expression. Journal of virology 74:
2383-2392.

Beutel, R. G. 1995. Phylogenetic analysis of Elateriformia (Coleoptera: Polyphaga) based on
larval characters. Journal of zoological and evolutionary research 33:145-171.

Biggley, W. H., Lloyd, J. E. and H. H. Seliger. 1967. The spectral distribution of firefly light
II. J. gen. physiol. 50: 1681-1691.

Bradley, D. 1996. Firefly enzyme will bring dirty food factories to light. New scientist 152:
2056.

Buck, J.B. 1937. Studies on the firefly. II. The signal system and color vision in Photinus
pyralis. Physiol. Zool 10(4): 412—419.

Buck, J.B. 1948. The anatomy and physiology of the light organ in fireflies. Annals of New
York Academic of Science 49: 397-482.

Buck, J. B., and E. M. Buck. 1966. Biology of synchronous flashing of fireflies. Nature 211:
562-564.

Buck, J. B., and E. M. Buck. 1968. Mechanism of rhythmic synchronous flashing of fireflies.
Science 159: 1319-1327.

Buck, J. B., and E. M. Buck. 1976. Synchronous fireflies. Scientific American 234: 74-85.

Buck, J. B, and J. F. Case. 1961. Control of flashing in fireflies. I. The lantern as a
neuroeffector organ. Biol. bull. 121: 234-256.

Buck, J.B., Case, J.F. and F. Jr. Hanson. 1963. Control of flashing in fireflies. III. Peripheral
excitation. Biol. bull. 125: 251- 269.

Buschman, L. L. 1988. Light organs of immature fireflies (Coleoptera: Lampyridae) as
eye-spot/false-head displays. Colepot. bull. 42: 94-97.

Chang, J. C. 1994. Studies on Artificial Rearing of Aquatic Firefly, Luciola ovalis Hope, in
Taiwan. Master thesis, Dept. Entomology of National Chung-Hsing University,
Taichung. 48 pp. (in Chinese)

Chang, N. T., Z. C. Chen, and W. C. Hsu. 2000. List of Lampyridae in the Nanjenshan
ecological research site of Kenting national park -- comments on comparisons of
similarity. Chinese J . Entomol. 20: 57-61. (in Chinese)

Chen R. J. 2003. The firefly of Taoyuan. The nature resources of Taoyuan County series no.
8. 101 pp. (in Chinese)

Chen, S. C. and R. Z. Chen. 1997. The rearing of the firefly, Luciola ficta. Journal of I-Lan
Institute of Agriculture and Technology 14: 25-32. (in Chinese)

Chen, S. C.,, R. Z. Chen, and S. C. Ohyang. 1998. The life history of the firefly, Pyrocoelia
praetexta. Journal of I-lan institute of technology 1: 53-58. (in Chinese)

Case, J.F. and J. B. Buck. 1963. Control of flashing in fireflies. II. Central nervous aspects.

52



Biol. bull. 125: 234-250.

Cho, K. H., J. S. Lee., Y. D. Choi., and K. S. Boo. 1999. Structural polymorphism of the
luciferase gene in the firefly, Luciola lateralis. Inscet molecular biology. 8:193-200.

Copeland, J. and A. Moiseff. 1997. The effect of duration and flash shape on entrainment in
Pteroptyx malaccae, a synchronic southeast Asian firefly. J. Insect Physiol. 43: 965-971.

Cronin, T.W., Jarvilehto, M., Weckstrom, M. and A.B. Lall. 2000. Tuning of photoreceptor
spectral sensitivity in fireflies (Coleoptera: Lampyridae). J. comp. physiol.,A 186:
1-12.

Crowson, R. A. 1955. The natural classification of the families of Coleoptea. Nathaniel Lloyd,
London.

Crowson, R. A. 1972. A review of the classification of Cantharoidae ( Coleoptera ) , with the

definition of two new families, Cneoglossidaec and Omethidae. Revista de la Universidad
Madrid. 21 (82) :35-77.

Delorme, C., Ehrlich, S. D. and Renault, P. 1999. Regulation of expression of the
Lactococcus lactis Hsitidine operon. Journal of bacteriology 181: 2026-2037.

Eguchi, E., Nemoto, A., Meyer, R.V.B. and N. Ohba. 1984. A comparative study of spectral
sensitivity curves in 3 diurnal and 8 nocturnal species of Japanese fireflies. J. Insect
Physiol. 30: 607-612.

Forrest, T.G. and M.D. Eubanks. 1995. Variation in the flash pattern of the firefly, Photuris
versicolor quadrifulgens (Coleoptera: Lampyridae). J. insect behav. 8: 33-45.

Fu, X. H., and L. Ballantyne. 2006. Luciola lei sp. nov., a new species of aquatic firefly
(Coleoptera: Lampyridae: Luciolinae) from mainland China. Canadian Entomologist
138: 339-347.

Ghiradella, H. 1998. The anatomy of light production: the fine structure of the firefly lantern.
pp. 363-381. In Harrison, F.W. and Locke, M. (eds.) Microscopic anatomy of
inverterates. Volume IIA. Insecta. Wiley-Liss Inc., New York. 381 pp.

Hariyama, T., Terakita, A., Sakayori, M., Katsukura, Y., Ozaki, K. and Y. Tsukahara. 1998.
Chromophore distribution and ultraviolet visual pigment in the compound eyes of the
Japanese fireflies Luciola cruciata and L. lateralis (Coleoptera: Lampyridae). J. comp.
physiol.,A 183: 165-170.

Ho, J. Z. 1997. The lantern in the dark--firefly. The Taiwan Endemic Species Research
Institute, Chichi, Nantou, Taiwan. (in Chinese)

Ho, J. Z. 1998. An outbreak of Lychnuris analis in the Shilo area. Nature Conservation
Quarterly 24: 48-53. (in Chinese)

Ho, J. Z. 2001. Guide to the fireflies in Hsinchu County. The Taiwan Endemic Species
Research Institute published. Nantou, Chichi. (in Chinese)

Ho, J. Z., and S. W. Huang. 2003. Effects of temperature and egg size on egg duration,
hatching rate, and starvation tolerance of first instar larvae of the Firefly, Pyrocoelia
analis. Formosan Entomol. 24: 305-312. (in Chinese)

Ho, J. Z., and T. H. Su. 2000. Biodiversity and conservation of fireflies (Coleoptera:
Lampyridae) in Taiwan. pp. 517-530. In: Y. S. Chow, F. K. Hsieh, S. H. Wu, and W. H.
Chou, eds. Proceedings of the 2000 Cross-strait Symposium on Bio-diversity and
Conservation. National Museum of Natural Science Press, Taichung. (in Chinese)

Ho, J. Z., C. H. Wu, Y. H. Chen, and P. S. Yang. 2009. New trend of ecological industry- as
example of value and development of firefly watching activities in Mt. Ali area.
Formosan Entomol. 29: 279-292.

53



Ho, J. Z., P. H. Chiang, and P. S. Yang. 2006. A new rearing method for an aquatic firefly,
Luciola ficta (Coleoptera: Lampyridae). Formosan entomol. 26: 77-85. (in Chinese)

Ho, J. Z., S. W. Huang, and T. H. Su. 2002a. Using a digital video system to study pupation
and emergence of the firefly Pyrocoelia analis (Fabricius). Endemic species research 22:
31-40. (in Chinese)

Ho, J. Z., S. W. Huang, and T. H. Su. 2002b. Egg production and ovipositional behavior of
the firefly, Pyrocoelia analis (Fabricius) Formosan Entomol. 22: 43-51. (in Chinese)

Ho, J. Z., T. H. Su, and S. W. Huang. 2003. Rearing methods and life cycle of Pyrocoelia
analis (Coleoptera: Lampyridae). BioFormosa 38(2): 79-87. (in Chinese)

Ho, J. R., C.J. Lin., and J. T. Yen. 1998. The inventory fireflies fauna in Tainan county
(Coleoptra:Lampyridae). The Ecology and Conservation of the Fireflies Symposium.
74-84. (In Chinese)

Hollis, R. P., Killham, K. and Glover, L. A. 2000. Design and application of a biosensor for
monitoring toxicity of compound to eukaryotes. Applied and environmental
microbiology 66: 1676-1679.

Jeng, M. L., and P. S. Yang. 2003. A supplementary account to the genus Diaphanes
(Coleoptera: Lampyridae) of Taiwan. J. Kansas Entomol. Soc. 76: 477-483.

Jeng, M. L., P. S. Yang, and M. Satd. 1998a. The genus Cyphonocerus (Coleoptera,
Lampyridae) from Taiwan and Japan, with notes on the subfamily Cyphonocerinae.
Elytra 26: 379-198.

Jeng, M. L., P. S. Yang, M. Sato, J. Lai, and J. C. Chang. 1998b. The genus Curtos
(Coleoptera, Lampyridae, Luciolinae) of Taiwan and Japan. Jpn. J. syst. Ent. 4: 331-347

Jeng, M. L., J. Lai, and P. S. Yang. 1999a. A synopsis of the firefly fauna at six national
parks in Taiwan (Coleoptera: Lampyridae). Chinese J. Entomol. 19: 65-91. (in Chinese)

Jeng, M. L., J. Lai, P. S. Yang, and M. Sat6. 1999b. On the validity of the generic name
Pyrocoelia Gorham (Coleoptera, Lampyridae, Lampyrinae), with a review of Taiwanese
species. Jpn. J. syst. Ent. 5: 347-362.

Jeng, M. L., J. Lai, P. S. Yang, and M. Sat6. 2000. Notes on the taxonomy of Lamprigera
yunnana (Fairmaire) and the genus Lamprigera Motschulsky (Coleoptera: Lampyridae).
Jpn. J. syst. Ent. 6: 313-319.

Jeng, M. L., J. Lai, P. S. Yang, and M. Sat6. 2001. Revision of the genus Diaphanes
motschulsky (Coleoptera: Lampyridae: Lampyrinae) of Taiwan. Jpn. J. syst. Ent. 7:
203-235.

Jeng, M. L., P. S. Yang, and M. Sat6. 2002. Notes on the morphology and systematics of the
genus Pristolycus Gorham (Coleoptera: Lampyridae). Jpn. J. Syst. Entomol. 8: 87-108.

Jeng, M.-L., J. Lai, and P.S.Yang. 2003a. Lampyridae: a synopsis of aquatic fireflies with
description of a new species(Coleoptera). pp. 539-562. In: M. A. Jich, and L. Ji, eds.
Water Beetles of China. VoL.IIl. Zoologisch Botanische Gesellschaft in Asterreich and
wiener Coleopterologenverein, Vienna, Austria.

Jeng, M. L., P. S. Yang, and J. Lai. 2003b. Notes on the genus Luciola (Coleoptera:
Lampyridae, Luciolinae) of Taiwan. Spec. Bull. Jpn. Soc. Coleopterol. 6: 247-262.

Jeng, M. L., T. R. Chen, and P. S. Yang. 2005. Luciola anceyi (Coleoptera: Lampyridae), a
firefly capable of all-day mate-finding. Formosan Entomol. 25: 131-137. (in Chinese)

Jeng, M. L., M. Satd, and P. S. Yang. 2006. The genus Lucidina of Taiwan (Coleoptera:
Lampyridae). J. Kansas Entomol. Soc. 79.

Jin, Y., Seikh, F., Detillieux, K. A. and Cattini, P. A. 2000. Role for earlygrowth response-1
protein in alpha-asrenergic stimulation of fibroblast groth factor-2 promoter activity in

54



cardiac myocytes. Molecular pharmacology 57: 984-990.

Kanaya, T. and J. Kobayashi. 2000. Purification and characterization of an insect
haemolymph protein promoting in vitro replication of the Bombyx mori
nucleopolyhedrovirus. Journnal of general virology 81: 1135-1141.

Kanda, S. 1934. Notes on the name of fireflies. Animal & Plant 2: 2043-2046 (in Japanese)

Kanno, T. Naito, S. and Shimamoto, K. 2000. Post-transcriptional gene silencing in cultured
rice cells. Plant and cell physiology 41: 321-326.

Knight, M., R. Glor., S. R. Gonzalez., A. Adler., and T. Eisner. 1999. Firefly toxicosis in
lizards. J. chem. Ecol. 25: 1981-1986.

Kobayashi, H. 1991. A report of restoration of natural environment for firefly from Shiojiri
city. p. 65-73. In: The association of natural restoration of Japan (ed.) Environment for
fireflies. Reconquista, Special No. 1. Tokyo: Saiteku. 136 pp. (in Japanese)

Lall, A. B. 1993a. Action spectra for the initiation of bioluminescent flashing activity in
males of twilight-active firefly Photinus scintillans (Coleoptera: Lampyridae). Journal of
Insect Physiology 39: 123-127.

Lall, A. B. 1993b. Nightly increase in visual sensitivity correlated with bioluminescent
flashing activity in the firefly Photuris versicolor (Coleoptera: Lampyridae). J. exp.
zool.. 265 : 609-612.

Lall, A. B. 1994. Spectral cues for the regulation of bioluminescent flashing activity in the
males of twilight-active firefly Photinus scintillans (Coleoptera: Lampyridae) in nature.
Journal of Insect Physiology 40: 359-363.

Lall, A. B. and J. E. Lloyd. 1989. Spectral sensitivity of the compound eyes in two day-active
fireflies (Coleoptera: Lampyridae: Lucidota). Journal of Comparative Physiology A:
Sensory Neural and Behavioral Physiology 166: 257-260.

Lall, A. B. and K. M. Worthy. 2000. Action spectra of the female’s response in the firefly
Photinus pyralis (Coleoptera: Lampyridae): evidence for an achromatic detection of the
bioluminescent optical signal. Journal of Insect Physiology 46: 965-968.

Lai, J., M. Satd, and P. S. Yang. 1998. Checklist of Lampyridae of Taiwan - Coleoptera:
Polyphaga: Lampyridae. Chinese J. Entomol. 18: 207-215. (in Chinese)

Lall, A. B., Seilger, H. H. and W. H. Biggley. 1980. Ecology of colors of firefly
bioluminescence. Science 210: 560-562.

Landa, S. B., Drobchenko, E. A. and V.Y. Bolshakov 1996. Analysis of light
communication mechanism of fireflies Luciola mingrelica (Coleoptera: Lampyridae). I11.
Principles of recognition of light communication signals. Sensornye Sistemy 10(3):
65-78.

Lawrence, J. F. 1988. Rhinorhipidae, a new beetle family from Australia, with comments on
the phylogeny of the Elateriformia. Invertebrate taxonomy 2: 1-53.

Lawrence, J. F. and A. F. Jr. Newton. 1995. Families and cubfamilies of Coleoptera (with
selected genera, notes, references and data on family-group names). pp 779-1006. In:
Pakaluk, J. and Slipinski, S. A. (ed.) Biology, Phylogeny, and Classification of
Coleoptera: Papers celebrating the 80™ birthday of Roy A. Crowson Vol. II. Muzeum
Instytut Zoologii Pan, Warszawa. 1092 pp.

Lloyd, J. E. 1966. Studies on the Flash Communication System in Photinus fireflies.
Miscellaneous publications by Museum of Zoology, University of Michigan, No. 130.

95 pp.
Lloyd, J. E. 1971. Bioluminescent communication in insects. Annu. rev. entomol. 16: 97-122.
Lloyd, J. E. 1973. Model for mating protocol of synchronously flashing fireflies. Nature 245:

55



268-270.

Lloyd, J.E., Wing, S.R. and T. Hongtrakul. 1989. Flash behavior and ecology of Thai Luciola
fireflies (Coleoptera: Lampyridae). Fla. entomol 72: 80-85.

Makino, T., Suzuki, H. and N. Ohba. 1994. Computer analysis system for firefly flash
patterns. Science. rept. Yokosuka City Mus. 42: 27-56. (in Japanese)

McDermott, F. A. 1964. The taxonomy of the Lampyridae (Coleoptera). Transactions of the
American Entomological Society 90: 1-72.

McDermott, F. A. 1966. Lampyridae. In: W. O. Steel, (ed.), Coleopterorum catalogus
supplementa. Pars 9 (edition secunda). W. Junk, S-Gravenhage, 149pp.

Moiseft, A. and J. Copeland. 2000. Mechanisms of synchrony in the north American firefly
Photinus carolinus (Coloeptera:Lampyridae). J. insect be- have 8(3): 395-407.

Mori, S. 1991. Reconstruction of the natural waterside for the revival of firefly. p. 35-48. In:
The association of nature restoration of Japan, (ed.) Environment for fireflies.
Reconquista special No. 1. Tokyo: Saiteku. 136 pp. (in Japanese)

Nakane, T. 1991. Lampyrid insects of the world. p.3-11. In: The association of nature
restoration of Japan, (ed.) Environment for fireflies. Reconquista special No. 1. Tokyo:
Saiteku. 136 pp. (in Japanese)

Ohba, N, and P. S. Yang. 2003. Flash patterns and communication system of Taiwanese firefly,
Luciola cerata Oliver. Sci. Rept. Yokosuka City Mus. 50: 1-12. (in Japanese)

Ohba, N. 1983. Studies on the communication system of Japanese fireflies. Science. rept.
Yokosuka City Mus. 30: 1-62.

Ohba, N.1993. Rearing and observation of fireflies. Tokyo: Heart Publ. 167 pp. (in Japanese)

Ohba, N. and Y. Goto. 1990. Experimental mating in closely related species of Japanese
fireflies. Science. rept. Yokosuka City Mus. 38: 1-5. (in Japanese)

Ohba, N., Suzuki, H. and T. Yamasaki. 1995. Luminescent pattern of Japanese fireflies based
on computer analysis. Science. rept. Yokosuka City Mus. 43: 17-24. (in Japanese)

Olivier, E. 1907. Coleoptera. Fam. Lampyridae. In: Wytsman, P., (ed.), Genera insectotum.
Fasc. 53. Verteneuil & Desmet, Brussels, 74 pp.

Omiya, Y., Ohba, N., Toh, H. and Tsuju, F. 1. 1995. Cloning, expression and sequence
analysis of cDNA for the luciferase from the Japanese fireflies: Pyrocoelia miyako and
Hotaria parvula. Photochemisty and photobiology 62: 309-313.

Sala-Newby, G. B., Thomson, C. M. and Campbell, A. K. 1996. Sequence and biochemical
similarities between the luciferase of the glow woem Lampyris noctiluca and the firefly
Photinus pyralis. Biochemical Journal 313: 761-767.

Schmitz, O., Tsinoremas, N. F., Schaefer, M. R., Anandan, S.and Golden, S. S. 1999. General
effect of photosynthetic electron trandport inhibitors on translation precludes their use
for investingating regulation of D1 biosynthesis in Synechiciccus sp. Strain PCC7942.
Photosynthesis research 62: 261-271.

Seliger, H. H. and W. D. McElroy. 1964. The colors of firefly bioluminescence: enzymes
configuration and species-specificity. Proceedings of National Academy of Science,
U.S.A. 52: 71-81.

Shibue, K. 1997. Conservation of fireflies as an index of “rural landscape”. Insectrium 34(5):
40-41.

Sivinski, J. M. 1981. The nature and possible functions of luminescene in Coleoptera larvae.
Colepot. bull. 35: 167-179.

Soucek, B. 1996. The quantum mind. Periodicum biologorum 98: 67-75.

Soucek, B. 1997. The quantum mind theory. Periodicum biologorum 99: 3-18.

56



Steghen, J. P., Min, K. L.amd J. C. Bernengo. 1998. Firefly luciferase has two nucleotide
binding sites: effects of nucleotide monophosphate and CoA on the light-emission
spectra. Biochem. j. 336: 109-113.

Suzuki, H., Sato, Y., Fujiyama, S. and Ohba, N. 1993. Genetic differentiation between two
ecological types of the Japanese firefly, Hotaria parvula: an electrophoretic analysis of
allozymes. Zoological science 10: 697-703.

Suzuki, H., Sato, Y., Fujiyama, S. and Ohba, N. 1996a. Allomyzic differentiation between
two ecological types of flashing behavior in Japanese forefly, Luciola cruciata. Japanese
journal of entomology 64: 682-691.

Suzuki, H., Sato, Y., Fujiyama, S. and Ohba, N. 1996b. Biochemical systematics of Japanese
fireflies of subfamily Luciolinae and their flash communication system. Biochem. genet.
34: 191-200.

Tamura, M., J. Yokoyama, N. Ohba, and M. Kawata. 2005. Geographic differences in flash
intervals and pre-mating isolation between populations of Genji firefly, Luciola cruciata.
Ecol. entomol. 30: 241-245.

Taubes, G. 1997. Firefly gene lights up lab animal from inside out. Science 276: 5321

Tarvis, J. 1995. Lighting up biological clocks. Science news 148: 108-109.

Travis, J. 1996. Following the inner light. Science news 150: 220-221.

Underwood, T. J., Tallamy, D. and J.D. Pesek. 1997. Bioluminescence in firefly larvae: a test
of the aposematic display hypothesis (Coleoptera: Lampyridae). J. insect behav. 10:
365-370.

Viviani, V. R. and E. H. Bachara. 1995. Bioluminescence of Brazilian fireflies ( Coleoptera :
Lampyridae ) : spectral distribution and pH effect on luciferase-elicited colors,
comparison with elaterid and phengodid luciferases. Photochem. Photobiol. 62:490-495.

Wu, C. H. and G. Y. Wu. 1998. Targeted inhibition of hepatitis ¢ virus-directed gene
expression in human hepatoma cell lines. Gastroenterology 114: 1304-1312.

Wu, C. H. and P. S. Yang. 2008. Survey of the firefly resources in Tungshih forest. Formosan
Entomol. 28: 195-209. (In Chinese)

Wu, C. H., M. L. Jeng, A. South, J. Z. Ho, and P. S. Yang. 2010. Evidence for two male
morphs of Luciola cerata Olivier (Coleoptera: Lampyridae) exhibiting distinct mating
behavior, with implication for sexual selection. The coleopterists bulletin, 64(3):
235-242.

Yang, P. S. 1996. The ecological study of fireflies in Sheipa National park. Shei-Pa National
Park Headquarters. 30 pp.

Yang, P. S. 1998. The study of the fireflies in Taiwan in the past and future. pp. 1-9. In: The
Ecology and Conservation of the Fireflies Symposium. (in Chinese)

Yeh, S. D. 1999. The habitat management and food preference of aquatic firefly, Luciola ficta
(Coleoptera: Lampyridae). Master thesis, Dept. Entomology of National Taiwan
University, Taipei. 50pp. (In Chinese)

Ye, L., Buck, L. M., Schaeffer, H. J. and Leach, F. R. 1997. Cloning a sequencing of a cDNA
for firefly luciferase from Photinus pennylvanica. Biochemica et Biophysica Acta 1339:
39-52.

57



Mg 2011 £~2012 £ 72 5 R RGEHSE R VAT ED A RATH

FEP D 8 13 vz - “ Ry e hikd rps R iE
2011-04-24 RE L 22y Luciola cerata Olivier NA NA NA
2011-04-24 RiE EE 23 2 de Luciola kagiana Matsumura NA NA NA
2011-04-24 HE EE SR - Luciola anceyi Olivier NA NA NA
2011-04-24 RE EE AL 2 ¥ Curtos sauteri Olivier NA NA NA
2011-05-25 Pl # % ®4+ F ¥ Diaphanes formosus Olivier 6 0 0
2011-05-25 Al 2ty Luciola cerata Olivier 0 51 4
2011-05-25 Pl SR =T Curtos impolita (Olivier) 0 8 0
2011-05-25 s ek ¥ A ey Curtos mundula Olivier 0 4 2
2011-05-25 P =2 Curtos costipennis (Gorham) 0 1 3
2011-05-25 P65 ~gprh g K Luciola filiformis Olivier 0 14 0
2011-05-25 [ 2ey Luciola cerata Olivier 0 20 0
2011-05-25 [ S 4 % Curtos impolita (Olivier) 0 3 0
2011-05-25 FE 2=y Luciola cerata Olivier 0 25 5
2011-06-26 TR RE #x®4& T ¥ Diaphanes formosus Olivier 1 2 0
2011-06-26 MR R SRS Curtos mundula Olivier 0 1 2
2011-06-26 MR RE k) S Vesta impressicollis Fairmaire 1 0 0
2011-06-26 MR RE 2 E ¥ Pyrocoelia formosana Olivier 1 0 0
2011-06-26 B E BRI T X Pyrocoelia formosana Olivier 2 0 0
2011-06-26 P 5 ey ¥ Diaphanes citrinus Olivier 1 0 0
2011-06-26 T h Bpeh ¥ ey Curtos costipennis (Gorham) 0 0 1
2011-06-26 5 @pthyg # %424 ¢ & Diaphanes formosus Olivier 0 2 0
2011-06-26 T hE BRI LRS- Curtos impolita (Olivier) 0 8 0
2011-06-26 5 Bpthg AR Y Curtos mundula Olivier 0 2 8
2011-06-26 Al # ¥ ®4& T ¥ Diaphanes formosus Olivier 3 7 0
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2011-06-26 Pl TR Ry Curtos mundula Olivier 0 1 2
2011-06-26 Pl EURLE2 Curtos impolita (Olivier) 0 3 2
2011-06-26 Al i Diaphanes citrinus Olivier 3 0 0
2011-06-26 =E ST Curtos mundula Olivier 0 1 0
2011-06-26 = #®®4 T ¥ Diaphanes formosus Olivier 0 4 0
2011-07-13 # R # % ®4 T ¥ Diaphanes formosus Olivier 0 1 0
2011-07-13 # W b @ F Pyrocoelia praetexta Olivier 2 0 0
2011-07-13 ¥ 5 B + A e g Curtos mundula Olivier 0 0 2
2011-07-13  } 5 & 28 5% (li‘;”r:r?;;?:)ra yunnana 1 0 0
2011-07-13 MR R R ey Curtos mundula Olivier 0 0 3
2011-07-13 ™M RE F ¥ ®4& T ¥ Diaphanes formosus Olivier 0 3 0
2011-07-13 = #®®4 T ¥ Diaphanes formosus Olivier 0 2 0
2011-08-29 Pl o Diaphanes citrinus Olivier 21 3 0
2011-08-29 # W b @ F Pyrocoelia praetexta Olivier 20 0 0
2011-08-29 Pl L E F Pyrocoelia sp. 6 0 0
2011-08-29 T hE BRI b § Pyrocoelia praetexta Olivier 9 0 0
2011-08-29 B E BRI E o Diaphanes citrinus Olivier 12 0 0
2011-08-29 mR R L g ¥ Pyrocoelia praetexta Olivier 16 0 0
2011-08-29 TR RE TN Diaphanes citrinus Olivier 6 0 0
2011-08-29 EE s Diaphanes citrinus Olivier 0 2 0
2011-09-24 el EURLE2 Curtos impolita (Olivier) 0 6 0
2011-09-24 Pl ¥ ORIy Curtos costipennis (Gorham) 0 0 1
20110924  # % 23 54 (li‘;”r:r?;;?:)ra yunnana 1 0 0
2011-09-24 Al EE Diaphanes citrinus Olivier 25 3 0
2011-09-24 Al LT F Pyrocoelia sp. 1 0 0
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2011-09-24 L g F Pyrocoelia praetexta Olivier 12 0 0
2011-09-24 o Diaphanes citrinus Olivier 15 2 0
2011-09-24 L F Pyrocoelia praetexta Olivier 10 0 0
2011-09-24 4 Diaphanes citrinus Olivier 0 5 0
2011-09-24 g F Pyrocoelia praetexta Olivier 16 0 0
2011-09-24 SR T Curtos impolita (Olivier) 0 8 0
2011-09-24 =2 Curtos costipennis (Gorham) 0 1 0
2011-09-24 ¥ Diaphanes citrinus Olivier 0 2 0
2011-10-29 T ¥ Pyrocoelia formosana Olivier 6 0 0
2011-10-29 L Pyrocoelia praetexta Olivier 0 25 0
2011-10-29 F Ry Curtos costipennis (Gorham) 0 0 1
2011-10-29 SR T Curtos impolita (Olivier) 0 0
2011-10-29 2T ¥ Pyrocoelia formosana Olivier 8 0
2011-10-29 L E Pyrocoelia praetexta Olivier 0 0
2011-10-29 4 P S Curtos impolita (Olivier) 0 0
2011-10-29 244 ¥ (;;Tnfgif’:)ra yunnana 1 0
2011-10-29 L Pyrocoelia praetexta Olivier 0 0
2011-10-29 EURLE=T Curtos impolita (Olivier) 0 0
2011-10-29 L g F Pyrocoelia praetexta Olivier 0 0
2011-11-04 2 ¥ Pyrocoelia formosana Olivier 2 0
2011-11-04 i E Pyrocoelia praetexta Olivier 0 0
2011-11-04 ¥ ORIy Curtos costipennis (Gorham) 0 1
2011-11-04 45 P S Curtos impolita (Olivier) 0 0
2011-11-04 T h Bpeh g LT Pyrocoelia formosana Olivier 1 0
2011-11-04 T hH Bpeh g g ¥ Pyrocoelia praetexta Olivier 0 0
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2011-11-04 5 Bpeh Curtos impolita (Olivier) 0 3 0
2011-11-04 T % HE 2% h Y Lamprigera yunnana 1 0 0
(Fairmaire)
2011-11-04 £ BRE b E Pyrocoelia praetexta Olivier 0 56 0
2011-11-04 TR RE EURL =2 Curtos impolita (Olivier) 6 0 0
2011-11-04 EE L Pyrocoelia praetexta Olivier 0 3 0
2011-12-03 3 W ERELET Diaphanes formosus Olivier 6 0 0
2011-12-03 E 2y Luciola cerata Olivier 36 0 0
2011-12-03 # ¥ 23 2 de Luciola kagiana Matsumura 25 0 0
2011-12-03 ? ¥ SR Luciola anceyi Olivier 26 0 0
2011-12-03 b OIBREY I L¥ et d Luciola cerata Olivier 30 0 0
2011-12-03 § iRpYIh i F ¥ ®4& T ¥ Diaphanes formosus Olivier 9 0 0
2011-12-03 I 312 EREET Diaphanes formosus Olivier 12 0 0
2011-12-03 MR RE 2y Luciola cerata Olivier 57 0 0
2011-12-03 £ RE 2T Pyrocoelia formosana Olivier 3 0 0
2011-12-03 =R 22y Luciola cerata Olivier 29 0 0
2012-01-12 ? W ZE Pyrocoelia formosana Olivier 5 0 0
2012-01-12 3 % #x®ei §¥ Diaphanes formosus Olivier 12 0 0
2012-01-12 B h Bpeh TrEs§ Diaphanes formosus Olivier 8 0 0
2012-01-12 T h Bpeh g LT Pyrocoelia formosana Olivier 9 0 0
2012-01-12 £ %E A rEt T Diaphanes formosus Olivier 12 0 0
2012-01-12 MR RE 2 ¥ Pyrocoelia formosana Olivier 6 0 0
2012-01-12 ? W ZEE Pyrocoelia formosana Olivier 6 0 0
2012-02-14 3 % #x®eh §¥ Diaphanes formosus Olivier 15 0 0
2012-02-14 b OBPYE TrEs§ Diaphanes formosus Olivier 9 0 0
2012-02-14 T hH Bpeh g LT Pyrocoelia formosana Olivier 8 0 0
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2012-02-14 MR RE # % ®4 T ¥ Diaphanes formosus Olivier 7 0 0
2012-02-14 MR R 2 E ¥ Pyrocoelia formosana Olivier 6 0 0
2012-02-14 =E NA NA NA NA NA

2012-03-30 Al 2 ey Luciola cerata Olivier 0 73 0
2012-03-30 Pl L BRIy Luciola kagiana Matsumura 0 5 0
2012-03-30 s W ] i35 232%  Luciola satoi Jeng & Yang 0 4 0
2012-03-30 Pl SR F Luciola anceyi Olivier 0 5 0
2012-03-30 15 Bpthag 2 e Luciola cerata Olivier 0 25 0
2012-03-30 15 Bpthg Sk Luciola filiformis Olivier 0 4 0
2012-03-30 ™M RE 22y Luciola cerata Olivier 0 9 0
2012-03-30 mRE R LRIy Luciola kagiana Matsumura 0 1 0
2012-03-30 LR 312 ] i253 232%  Luciola satoi Jeng & Yang 0 0 0
2012-03-30 EiE 2 ey Luciola cerata Olivier 0 6 0
2012-04-19 soa 2y Luciola cerata Olivier 0 264 68
2012-04-19 soR T GRKR: -2 Luciola kagiana Matsumura 0 87 20
2012-04-19 soE T | 2933 232 % Luciola satoi Jeng & Yang 0 84 10
2012-04-19 i a8 Luciola anceyi Olivier 0 12 2
2012-04-19 = AL N %2 F  Curtos sauteri (Olivier) 0 24 1
2012-04-19 P @pthy 2y Luciola cerata Olivier 0 58 12
2012-04-19 15 Bpthsg Sk Luciola filiformis Olivier 0 64 9
2012-04-19 B E BRI E A %22 ¥  Curtos sauteri (Olivier) 0 24 3
2012-04-19 R RE 2y Luciola cerata Olivier 0 291 75
2012-04-19 mRE R GRER-R Luciola kagiana Matsumura 0 84 16
2012-04-19 LR 312 | 293 232% Luciola satoi Jeng & Yang 0 82 11
2012-04-19 MR R AL %2 F  Curtos sauteri (Olivier) 0 15 3
2012-04-19 L N 312 AT F Pyrocoelia sanguiniventer 0 1 0
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(Olivier)

2012-04-19 =R 22y Luciola cerata Olivier 156 33
2012-04-19 FiE AL P2 E Curtos sauteri (Olivier) 6 0
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s % B RA RS T R X A R R Y

HEPY By LBk 21 132 31 PR FLAHF
2012-03-28 10 10 0 0 0 0 0
2012-03-29 13 9 4 0 0 0.31 0
2012-03-30 9 6 0 1 2 0.33 0.32
2012-04-19 332 332 0 0 0 0 0
2012-04-20 358 323 35 0 0 0.1 0
2012-04-21 316 252 0 49 15 0.2 0.15
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2011-07-13 2% %% 3 6 2011-08-29 2% &% 3 12 2011-09-24 2% 5% 3 11
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CETIECE S S X S8 R R

g

el TR e BB ST R E LY WEHESE

2012-04-12 18:43 5 5 5 0
2012-04-12 18:46 0 5 6 0
2012-04-12 18:49 1 2 6 0
2012-04-12 18:52 6 21 8 0
2012-04-12 18:55 9 8 0
2012-04-12 18:58 32 0 12 0
2012-04-12 19:01 29 5 25 0
2012-04-12 19:04 34 15 36 0
2012-04-12 19:07 30 0 32 0
2012-04-12 19:10 45 1 47 0
2012-04-12 19:13 58 0 56 0
2012-04-12 19:16 67 1 54 0
2012-04-12 19:19 85 6 87 0
2012-04-12 19:22 97 11 95 0
2012-04-12 19:25 109 48 113 0
2012-04-12 19:28 115 1 117 0
2012-04-12 19:31 128 0 130 0
2012-04-12 19:34 126 0 124 0
2012-04-12 19:37 126 10 123 0
2012-04-12 19:40 124 5 124 0
2012-04-12 19:43 127 25 128 0
2012-04-12 19:46 135 26 134 0
2012-04-12 19:49 124 48 134 0
2012-04-12 19:52 169 3 178 0
2012-04-12 19:55 138 11 165 0
2012-04-12 19:58 125 26 125 0
2012-04-12 20:01 122 33 121 0
2012-04-12 20:04 126 45 124 0
2012-04-12 20:07 121 33 123 0
2012-04-12 20:10 119 26 124 0
2012-04-12 20:13 121 17 123 0
2012-04-12 20:16 126 26 126 0
2012-04-12 20:19 118 25 117 0
2012-04-12 20:22 124 19 123 0
2012-04-12 20:25 130 24 127 0
2012-04-12 20:28 116 33 114 0
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