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ABSTRACT

This project had two main aims : 1. to conduct a field survey on the firefly fauna at the

Danong-Dafu Forest Park to understand its background information like species richness,
abundance, micro-distributions, phenology and seasonal dynamics; 2. to publish a field guide book
and brochures about the firefly resource of the forest recreation areas and forest parks in Hualien
County. We did a one-year survey by checking samples obtained from 12 window traps installed
across the park and by doing quantitative samplings in four 300-meter transection lines twice a
month from 2015/08/01 to 2016/08/04. Six firefly species were found accordingly in the survey,
including Abscondita cerata (Olivier), Pyrocoelia formosana Olivier, Pyrocoelia analis (Fabricius),
Pyrocoelia praetexta Olivier, Stenocladius bicoloripes Pic and Lamprigera yunnana (Fairmaire).
Larvae of Abscondita anceyi (Olivier) were recorded by a previous survey but not found in the
current project. Abscondita cerata and Pyrocoelia analis were the two dominant species but each
had its micro-distribution: the former is much more dominant than the latter in spring time in the
north district of the park, but the pattern was in reverse in the south district. Pyrocoelia analis was
also abundant in the fall (August to October). The firefly fauna at the Danong-Dafu Forest Park is
comparatively simple due to its short history of afforestation (since 2002), but characterized by its
high portion of species with flightless females (5 out of 6 spp). The best locality and season for a
large-scale firefly watching activity at the forest park is in the north district during the spring time
(March to April), though south district could be candidate for another firefly watching activity in
the fall (August to October). Based on literature review, previous and current surveys by our team
in Hualien, there were at least 24 firefly species documented in the forest recreation areas and
forest parks in Hualien County.

In addition to the firefly survey, we organized two two-day workshops for general publics,

voluntary interpreters and members of NGOs interested in firefly conservation. The tutorial offered
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not only taxonomic and ecological knowledge of firefly, but also lots of know-how in organizing a
firefly watching activity. Basic principles and practical suggestions for habitat management and
firefly watching were provided to the administration. 3000 copies of brochures of six versions,
each with its own emphasis on fireflies, were designed and printed in this project. Finally, 500

copies of the Hualien firefly guide book were completed and published at the end of the project.
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S RCiR 1 ERE M A= (Cyphonocerus hwadongensis Jeng et al.) - & L&
2(C jenniferaeleng et al.) ~ SWUEE (Drilaster atricollis Nakane) - 3718k
= (Curtosspp.) « ATE& & (Pyrocoeliaspp.) ~ EFRE (Lamprigera yunnana
(Fairmaire)) ~ 3T&X A E & (Diaphanes spp.) ~ —E1B= (Luciola triculidaJeng
et Lai) - K2IEMBE(Vestaspp.)RIEE - F5RIZESEME ; BHRMZ(1999)
ZEREAEERX A ABENEXEE  EPABBERLBE(ZIRURTCERA)H
wirAl4gE ke - MEUBERABENEZ(TEEREEZM) N EL0E ; BRICHA
(2000)PZ " ETRAOMIERA K &8 4 FoR F7BL2IE R KR ; [IIf2E8%5(2004a)
R UKEERIBE ) ERZIOEBEAEXBRRAFTIIRETER - TRERBEX
BMBELRETIRAEKRAE - ik F8BISER KR - HhALIEERIR{C
FRAHE ; 2INEQ0LO)WENGE (= B & Abscondita cerata (Olivier))iff 5%
b EA T ERBERBMELENER ; M2MNFQ010)ZTICERMREEE

K5 ~8HEERBETINER22RBEMEZXBERHAE - HPBE2IRBEER



STEEXBMELRERERSEE - HoxReEoEE SN7%#(2012) %,
THEEXBMELEDS—FROEXRERAD - HoHRI8BL7EEKE ;
=HIEZ 01 ANITARKEFIRMBEESMEEN Y —RFERFTEE - foif
F3E3EE K@z - TERBEHRBEZ 0I5 )R ARAEFHHMNEE IR
BEIET2RE K @RRAE - oirPI2B2E = Kaaplas -

BEIBCS VR PG R CEN B K@ YEHET 33 (R 1-1) - AMA
Pk (AR SR 19) B Dl BER R E iR - WAKAE (Curtos impolitus (Olivier))
WEXEMRREF BB (BT Kankau) HEMHW A AENEEUER
13 - EEMKE (Curtos mundulus (Olivier) - #&5% 18)RIEZ AT « FEEIRIE
B(Z)UEith&E - @i REERAEREA - H/NEERE SRR Bk
(BREEEREAZRAR R - 2012b) - RNEIX A BT F 2 EMBINE (2010) K5 B fRE 7
EATHRERBNERALZEXER/E - MR/ NN E B E R SRR

W - AR UCFCSHBIEE R - MRMBEQR012)RIMFEBE X RN ELES

kE]§

X
22 &R an 2 P ATS 2 RINE & 40 2 B8 (MR5E 30) - AIER R RIWE = (Pyrocoelia
prolongata Jeng et al.)Ry4) 22 ({0 2R E2REF - 2002b) - ZHACE M E B RIS
fEEE X RIEHES 3118 - HIREZERABBERRX ABRI UBR A ABERER
@RS ILEMBRAER 2) - AZ=RU)  SWWEZE()  =MFRB=E(8)
BEAUR(15) ~ fKE(24) - INBMHIAE(32)) - BRICEMEEEEEZBEIXRKR
ML hERZEBERB 247 HPARASVHHMNEEE 5 1& - 752
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R 1-1 - R PBACERRT

CEEMth B AYEE K 2R TR 4 2 SR A BY

P&

[

SRRARIR R AT 8% dth

1 fEREHAE

(=KImHRE)

10 S

(=Im%E
2nE
(=2E)

11

12 AIMEE

13 N ERE S

14 WS
(=/1E

15 #A=E

16 =&8=

17 #%IBFRMRE

18 EEMkEE

19 EIRE X

20 BETEAR S

21 =k

Cyphonocerus hwadongensis Jeng, Yang and Sato

Cyphonocerus jenniferae Jeng, Yang and Sat6

Drilaster olivieri (Pic)

Drilaster purpureicollis (Pic)

Drilaster atricollis Nakane

Stenocladius bicoloripes Pic

Aquatica ficta (Olivier)

Aquatica hydrophila (Jeng, Lai and Yang)

Abscondita anceyi (Olivier)

Abscondita chinensis (L.)

Abscondita cerata (Olivier)

Luciola kagiana Matsumura

Luciola satoi Jeng and Yang

Luciola filiformis Olivier

Luciola curtithorax Pic

Luciola trillucida Jeng and Lai

Curtos sauteri Olivier

Curtos mundulus (Olivier)

Curtos impolitus (Olivier)

Curtos obscuricolor Jeng and Lai

Curtos costipennis (Gorham)
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Jeng et al.(1998a : &i&)
Jeng et al.(1999a : E4%)
EARMRE5(1999 : MWA) - 2IN#(2012 : HiFE)
EARMRE5(1999 : HWA)
Jeng et al.(1999a :

£B4%) - BABMH(1999 : EME)

BB S5 (1999 :
(2004a : EF)

WUE) - BR{LHE(2000 : ER) - U2

FHREHZ2010 : FKE)

EPARMME(1999 : M%)

EARfR (1999 : %) - BR{ZHR(2000 : ER) ~ 2R
(2004a : EJR) - MBINE(2010 : ERB) - RHREHS
(2010: BXER) EEIEE(2011: REAE)  RMNE(2012
)

2§ (2004a : ER)

EIARM (1999 : %) ~ MIZHR(2000 : BIR) - KiGERE
1571 (2003 : 76 ) - [T {258 (2004a : ER) - RNk
(2010 : &R ; 2012 : jthEE) - MEBMNFH (2010 : HBRE) - 7
2 F‘mx F(2010 : /XH) - CEBREMREES (2015 :
EPERMME(1999 : miEE - wE) - - BRIZAA(2000 : ER) -
IIf2§5(2004a : EJR) - MEMZE(2010 : ELE) - "HR
EHE(2010 : FHAE) - RME(2012 : thEa)
SN#(2012 : )

EARRE (1999 : L ~ fBE) ~ BR{ZAA(2000 : ER) - @
f288(2004a : EIR) - RNIN%(2012 : tiFE)

ERMHE(1999 @ BR)
Jeng et al.(2003a : EEME) - HMEMNE (2010 : HEE)
fal{##8(2004a : BIR) - 2N (2012 : tiEs)

Jeng et al. (1998b : EBEME) - @{2#45(2004a - ER) « M
Z2ME(2010 - BR0E) - 2042012 - tE)

SN7E(2012 : SthiEd)

Jeng et al.(1998b : BEME) - WAAHE(1999 : BE) -
[R{_FE(2000 : ER) - faIf2#8(2004a : ER)

Jeng et al.(1998b : BEMIE) - BHAM(1999 : L)« B
H0EE(2012 : i) ~ FEFREHE (2010 | BRER)



22 EFXEARE Diaphanes formosus Olivier ERARMEE(1999 : %) ~ Jeng et al.(2001 : WA - ImiH) -
faIf2#8(2004a : EIR) - MEMZE(2010 : #HEE) - HR

EHE(2010 : FXE) - RMEE(2012 : JthEm)

23 1B Diaphanes citrinus Olivier ERARMEE(1999 : M%) ~ Jeng et al.(2001 : #8HE) - 42E
(2004a : EIR) - ME2MEE(2010 : BRE) - THFRERS

(2010 : BKER) - =NN%#E(2012 : StF)

24 AR Diaphanes nubilus Jeng and Lai ERARMMEE(1999 : ZX) - Jeng et al.(2001 : E4E)

25 REE=E Pyrocoelia analis (Fabricius) EHRERS(010: HAH) TEREMRAEE (2015 :
(= BEER) RKEKRE)

26 ARG Pyrocoelia formosana Olivier Jeng et al.(1999%b : XKERE - &R F%Q@W\ E) - EiRmE

(1999 : @A) ~ BR{Z E”(ZOOO EE.,J?) {2#8(2004a : E
R) ~ B RERHE (2010 : FAE) ?DD7E(2012.M1@)

27 RIEHE Pyrocoelia sanguiniventer Olivier Jeng et al.(1999b : #WWA - BAK) - RN Q012 : SthEa)
28 IEE=E Pyrocoelia praetexta Olivier Jeng et al.(1999b : KER) - ERARMHE (1999 : Fa% - 1t

A mRE)  BR{RE(2000 : ER) - If2#E(2004a : EIR)
MEME (2010 : $EE208) - EHIEE(2010 : KEAE) ~ 7t
FREHZ(2010 : FXRE) - RINH(2012 : HeE)

29 EIWEE Pyrocoelia prolongata Jeng and Lai Jeng et al.(1999b : 2B4%) « ERARMRSE(1999 : B4%)

30 RIS X Pyrocoelia sp. SN#(2012 : thE)

31 RiEkiAE Vesta impressicollis Fairmaire ERARMMEE(1999 : W A) - A{@#A(2004a : ER) ~ Jeng et
al.(2007 : #WE « BEME) - RI1H(2012 : HE)

32 yRsltE A Vesta rufiventris (Motschulsky) Jeng et al.(2007 : [E18)

33 EmRmE Lamprigera yunnana (Fairmaire) EKE}%{ £(1999 : TR E - @A) - Jeng et al.(2000 : B4

- BR1ZRE(2000 : ER) ~ KB E—i%?ﬁ(2003 1t

FE) ff2#a(2004a : EIR) - MEMZ(2010) -

}IL \uxT?JIJ

E(2010 : BARE) - EHIEE (2011 : KEKXE) - 2%

(2012 : SthEE)

X RNOIBER I RE fE AR 1B 4R
(BERIZIR : RIEEIE)

M - 283K

KIBERE ~ BT - 2003 - 24 T 2 R42 I Luciola cerataOlivierD /82— &
Q3,27 =23V X T A - BEEMEMERER) 50(1) : 1-12 -

FE6-2012 - ZEMEEXBERATHEYEEN - BEUSEABEERSE R
fEtaw - =k -
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OB’ Sml PBIEET BN - WA RBHEXRRIINEXRBBERHE - IFE
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B HAWRERSE  ENLEHBEFQRII)ARTERBEHRESES
(2015)zAEHE  BEAHSTRIR4 B 7 EE KE Nk 3-3 -

< 3-3:2015/07~2016/08 XEXKEFMHFZMEEREMRS 2EXBAER

v Bz FCERARIR #HaE
. TEBREMHMREE S
5
EgE Abscondiita cerata (2015) - AEtE
KigE Abscondita anceyi = 1555(2011) E 3
S . . TEBRBREMMREEZ
APEE S Pyrocoelia analis (2015) - A=
A1 Pt B Pyrocoelia formosana 7ZAEtES
LB = Pyrocoelia praetexta =BIIEZE(2011) ~ A5t=

ErRE Lamprigera yunnana  =BIIEZ(2011) - A&t=
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bicoloripes
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BRI 80 & - IEIREMER 20 E(13 EARREPEL —R) - B FHEE
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(2) FlksE
AR 2015 FRUAER 8 Bfth - SAEBRWIEEAMa LR - FILERD

BHEMER 2016 FHEIE - FRRE 3-9~3-11 - EdLIRMMAYSEEH—20

oo

ELIRE 3-4 B - 5 BERNEREABAMRAHINE 3-9) - mibRER ¥
RRENBEHERBEEE (pairwise t-test, #E - p=0.1792) - FIREEILIR
BEBZ 2KMEERBEEEREEIRE p=0.0911 - 5IRE p=0.0549) - #=

Z{tRE 3-10 # 3-11 -
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0.23404) - ERfmEDERRE 3-12 -
33



105/03-05HIRIE SRtk Z R G & Pl SR B2 L

250 -
!J\ 200 [ | 7.5'(
Hgtf W AK
% 150
%
ﬂil 100 -
th
=
e " ll 'I p—
0 1 i i i i i T
& © © S > © &
& & & & a o &
& & & & & & &
7 & H Hf

3-10 : 2016/03~05 AMAE Tt 5+ E B AR IEFR VS 2 RIS L B 1
BRI | FRHEREN)

105/03-051L IR B HR 1k < BB IgE p B BlE #L

o m 23K

H:rt,r 300 - m 1K
% 250 -

B 00 |

150 +

100
50_ - '
A

¢ 78 &

3-11: 2016/03~05 KR AEFithHF M E EILIRE FrENHR 2 & 52 b 55 X 53 21

S2E(ENKR : FAEERN)
34



104/08-105/08m L IRIE FR Bk 2 KRB S+ R DG SRl 22 B S TLER

450 -
400 -

N
‘I 350

~ 300 -
j"‘ 250 |
200 |
150 |
100 |
50 |

-

o -

[ IO T T~ - N~ o & S T T N 5 T oL . SO - ¥ T - ¥ o T - N N~ o ¢ T o T+ I I L
Qe o gn g onl oo o mg R ggo R gne
— = M oM 0w g W w0 Ny N s M~ D M
- T - T - R e e B e O - T o BN - T o B - TR B -~ BN O ™ IS B o B ™ NN - O B - B " I -~ T o B -1
T T e T e Ty T T T e e T T e T T Ty Ty T T e Ty ey ey ey T T T
LI v B N R - T o T - T T T T B B o VI 5 T 5 T 5 T~ S~ e~ o I R ¥ o B o Y o o ]
o o o 2 A A A A A A A O O oD O O O O O O O O O O O O O O
T Mo, T, The, The, The, T, The, T, The, Tae, The, Tael ) T, T T, T, T, T, Tae, T, T, T, e, T, T, e
=T = T T T T T T T T T L LN 1 Y 1 Uy LT Uy L Ly L oL N
o o O O O o O O O O O O O o o O O o O O O 9 O OO O 9 O
N 4 4 A A 4 A A A A 4 A ~ 4 A A 4 A A A A A A A 4

W [ 8

n— i

il

3-12 : 2015/08~2016/08 REAEFMHMNEBREIREZAEEGE +
RV EX R ELLRERNRE . THEER)
HARNEEZERRENEEPESNILRE - FABRANBEHER - B2

2016/03~04 AR FDBZHERSNAZEEE - FIIREZERENEXEHE

EI—8HEeREEREESE  —/\FEREZ0EI 400 £ - £RE HEAE -

2 FiEmeREEEE/0ZH -

T

3 BYEREEERA

RESEIEE (2011 ) AAFTEZERAELIAFER - KEAEFHHM
E& 7 B2 ke e BB UER 3-4 Fin - AKEERBEEDISEN A EEE
HICRAIENR & ; AMEEAESTHITHRESE  RERMELERE ; LEZEAEAR
REZEHR  HHRBEHE 10~11 A, EREEEZTRERRBHER
o FEERREDBERHERIANERESRES - MEREHRANEREAN - BRI

35



IR

2825 ; ABZEEAEHIBEF (20114 CH - RIERERBMIME(E
ROt HER - DJEERAEFTEEFTHIRNEL -

R34 REXREFHHHEBRE XM EEHHTER

=
‘[\123456789101112

e

%Iﬁ‘j'j-‘ﬂg)( I

ABE

I
il

EINgEE I

>{_
i
il

E
I
il

5]
H
Exll]
i
|

EE@,H.E— X

X REXRLIRNELR
wene o EERIRANER - 23 38 HAER AR I I AR R SRR RR -

(BRHUR : ABEE R AR EIE)

(=) &

1. REAXEFHHMERNEXRHEE
AEFER 13 ERREHEHEIN 4B 6 EEXE  BERMUTHERMS

WAEZ BEEZEAEEEZRSE - LN RIEw

36



(1) SR NBREZBHELLAES

HriccirW 4 EE 7 & -5 3 AE 5 EEEEAMERL (paedomorphic)
MR(EEE3IE RER EREES 1 1E)([TRIFEKRES - 2002 ; BRELE
2003) - RIS EART - RILEBREFNBEARE 2B 58 SRR RR -
=01 A 52 RBE R E R B iR &F (metapopulation) B ERER R - EEREEBE

SE—HEMFYNIRIR  MLEENER  UREZREBBNYBHEEAR
BOUNERANZE K s BRMUMNERIESRELSE ?

Eim A 4 EYJBEM(RESR) - a.(OPEi4)e:)BEEEMBENTIERA ; b
RAEEERGHNEHERQEMEZNNERE ;| cEMONtNEZA ; dfE
SR HEANBR(BEERNTEZYEEZR - RE2HaFHEK) - FEYE
B OlREARRE - BIUIKPER & % EE T Bt & ([T 248 - 1997 - 1998) -

BRTAEOLIRRFZYE  dEtERMINECERREEZBEEERS

o

AR BIREFE - RiER(b) STt B A (ORI D BEMER S - i a2 A ENRZR(d)
olLlHikR - ZERNEBERS THRE  UEE ANSEEHEEEHEAS

AMER - REFAER Y ERICRALLR LR - AW EEERERRETD -
T REAERBEE - 2015/08/02 EEBHE1HIRE 2.8K ERIFA 10 BRE
iNea - FIbEs RSN RS ()W CIsE M I LIS ; EfmEEem ~ bRBNE B
% - EHEAT BET PR dTaEE - EBRLEENEeE=EZZ BN
AeESH RN - FUFEESIRE—JBEN - BERAMABDbL)RNIEEARS

REMAMIE BB REE(U R MR /HR) UKD FEADT - EELA
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BEEZMND FFIERERILE - TAEESRBENSSE -

(2) KEGZEHEABENEFERES

WRIFR - EREER ERRE  LUEE ANEZRSHARLMIERNTEL -

MmAEEZARERY - £E2H R - APEEEEBLEBARNAIBHEILIF

]

RA - BIAER - U{@#5(2004b)Eis LS XOKEN LB 150 ARH
=& —REEEAHREIRER  BEREEE ;| RERESRM2011)EZRT i
ENRERRRAEEEELRNEFRAY —mLAEMEXSBNERIR
% ARNEBERERRRENERmIEE - EERREERAAE - #ib
PUK FEE 7K 55 — R O] 35 3R A PR B o B ||| B SR e (FR MR R B BB RR i - 2012) = 1
AEEZHERERENETRREAPERFR ABRIRB  EERREER
FEZERERSE  EMRIEMNER - LIEEF  HERATESFRIEE -
REREABVRREZERERRZ  ECEEHESETVRTHER ? EREEAKX
PEE R AR ERE - BT N —EFTW

(3) BRUBEEAXEEEHREDRE

MBAEEKEENRELR RABREANESZHHEDBNAFIEA

!

% - BRI E A TERY Y 22 ER A D) IS BB RV 22 8 (W =t B A B ) VA 2 (Tl 2 5 -
1997 - 2004b ; EFARf@SE - 1999 ; I fEEREKRES - 2002 ; BRIEE - 2003) -

BIEHEEE - U@HBEQ004b)FEMNEEEAEERZZHENRER 1185 2
PUTIAN ~ it - ERE - AEGMESUERIAEEERVIRE - BE2NXRE -

FhEAM -~ H - 28 UM EERNEL - AIRDEERDER - WLHNES
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RBNREHEERA - LERAE S REI(BRIES - 2003) -
EEAHERMESRHEDE  BEAEEZEMREEICIRERSER
(RE 3-6) - FEW=RARZ(E 3-9) - BrmEBEEN LEEAMER - BE2E
RNEFSEADNEARA - BEEEEIRBENGHHSHEEA - BERMR -
—E/\IFRORIRE 0838 340 & - IREEEMEZERMILEAEE -
2. BEAXRRAREFHZFHERNRBIE
RS EME st ERRE RNETE KE BT ARRKE T &
(BRIZEREEARf - 2011) - MEEERMBNDMARBEE - EANAESE
TEEi@BEACHNMIL AL - NEET - BE - BR - BXE /888
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BEWNTIREMR - BEREHEERGFY  SEAGHREREERREEAR

#  BEEYZHEUANES  RIEEENEERAESE THEESEEER - B
HRNEPZSHEUENEBEEKX - REFBENGZIRZRUCERERRRERRE - 4
M SB/NEIERTEE - A REEREYEE - WEKNBFEANRES - T6E
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