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ABSTRACT

The larva of cycad blue, Chilades pandara peripatria, is exclusively associated
with cycad plants including the endemic, endangerous Taiwan cycad Cycas
taitungensis. This study is to investigate the evolutionary associations between the
cycad blue and its host plants. Cycads are extensively used as ornamental plants in
urban areas, as a result, cycad blue frequently occurs at various sites in Taiwan, but at
most sites the local population fluctuates considerably, and the butterfly relies on the
core population in the Taitung Cycad Nature Reserve for population sustaining.

The cycad blue was not a cycad pest until recently. The reason why it outbreaks
from time to time in recent years probably involves the introduction and extensive
cultivation of another cycad species, C. revoluta, originally from the Ryukyus. The
phenology of the introduced cycad differs from the Taiwan cycad by having 1)
pro-longed budding period, 2) extensive auxiliary buds, and 3) budding peaks in
different time of the year. Consequently the cycad blue has extra food supply when
soft tissue of Taiwan cycad is in short supply, and the butterfly population overgrows,
that imposes serious damages to Taiwan cycads, and the butterfly itself is also subject
to unstable population fluctuations, and liable to go extinct due to choas.

This study investigates and monitors the population size of the cycad blue and
cycads at various sites. The collected data will provide basis for conservation of the
Taiwan cycad and the associated cycad blue. The result will also offer a model on
invertebrate migration patterns that have not been studied extensively in Taiwan.

Key word : Chilades pandara peripatria, Cycas taitungensis, core evolution, C.
revoluta, butterfly favna, flora compression, endemic species, butterfly valley
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Fifed P FFERPAAELP > BB RS S AP 2 F L E Blechum

pyramidatum o

14, By (AT LRGP )

g z : Ypthima praenubila kanonis Matsumura

i A o B Rk ¢ AR B AR - Bl AR
LSRR T R ARG e AfE- ER G- B R BB E
7 OREADERES o P gl RIFLZFL FFHERPNINT
PR AES A

Fifedr P AFFTERAVALD o

P

15, = SRR (@R EY)

g z @ Lethe butleri periscelis Fruhstorfer
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1 4 g

g ¢ : Papilio mennon heronus Fruhstorfer

N
X
=

PEEME T 0 EP T UMAKE FRIF L 2 F
A MBS G SRR B Y f BB P RS B

SHEEP B RANE AL .
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PR I 0 IR o At et f I HER > S AR > B
BBt R AR o b M o VY FE AN E P ki &
SHATH BT e RFTA A GBS SR LTS T o

Fify I FFRAFAAP BB RILEF FL S8R 5 Citrus

depressa - 12 % % fE 435 fE# Hf 47 Citrus spp. s & - 5 it

C. grandis -

2. T pu- (B Y)
g ¢ : Papilio bianor thrasymedes Fruhstorfer
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Teradium glabrifoliom ~ & % #% Zanthoxylum ailanthoides % >

T RS Pea 23 2 4 4 47 Citris spp. ©

3.+ ¥ Xpuk

g ¢ : Papilio nephelus chaonulus Fruhstorfer

il AR, T Sdee B A GY s yERz o ik
WIEF P AR R R E R SR o PR TR B
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helenus) {325 = Hv 7 o
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Toddalia asiatica °

4. by (B Y)
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T
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g ¢ : Hebomoia glucippe formosana Fruhstorfer
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FifEy o T2 L RS X Polygonum chinense

8 R Al (] 6 R i)

g z, ¢ Jamides celeno Cramer
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PAPECE S o v YRR Fa d > Py iER S, ¥ g P

EEA] REY G ¢ § S IFRA A R
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formosanus ~ & % fF 4t 5 i S. flexicaulis v+ 2 o i @isf =

Lepidagathis formosensis 7 % & &% i -

10, & ditih (2] 3 R0
g Z © Chitoria chrysolora Fruhstorfer
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g Z. . Seseria formosana Frufstorfer
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5 ¢, . Potanthus motzui Hsu,Li&Li

K5 « 22 - 7 4 £ 224 0%
i ftae e (A G s At et o
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& % : Papilio thaiwanus Rothschild
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g %t Papilio hermosanus Rebel
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B rET Qo

Fifid o AT RPN P8 F X pLlani b iE Kalanchoe integra ©

7. o Beh g (o B8] A )

5 Z, . Curetis brunnea Wileman
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10. ¥ =g sei (F4E] % By

g 2
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- Helcyra plesseni Fruhstorfer
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5 % © Ypthima esakii
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AN S REEHEE D RET R L4

I.% g-F* Hesperiidae

Burara Swinhoe &3 PR

B. jaina formosana A S g FihA U

(Fruhstorfer)

Hasora Moore e

H. taminatus vairacana [HESE N S R

Fruhstorfer

Badamia Moore £ =25 g

B. exclamationis  (Fabricius) £ H U A H U

Choaspes Moore R

C. benjaminii formosanus % F U T BFPFF

(Fruhstorfer) fAS

Celaenorrhinus Hubner PR

C. maculosus (C. & R. Felder) DGR i(}ll) (%
2rH

Seseria Matsumura 5 g

S. formosana  (Fruhstorfer) CEESY A2 E F4

Tagiades Hubner # 5 U

T. cohaerens  Mabille v 4% 3 e v A% H U

Daimio Murray LR

D. tethys niitakana Matsumura + F i ENC ey 3

Ampittia Moore * i AR

A. virgata myakei Matsumura T EA Y VAEE g PP

Thoressa  Swinhoe LR

T. horishana (Matsumura) AR A R RS U

Isoteinon C. & R. Felder v saA Y

I. lamprospilus formosanus v A U o e

Fruhstorfer

Notocrypta Nicéville FUER

N. curvifascia (C. & R. Felder) 4 & i 25

Suastus Moore 2E YR

S. gremius  (Fabrieius) 2h S 25 A

Potanthus  Scudder ¥ A

P. confucius angustatus T A o A

(Matsumura)

P.pava (Fruhstorfer) AR A kd JaA i

P.motzui Hsu, Li & Li L3I mA g od f AU

Telicota Moore s U

T. ohara formosana Fruhstorfer T EREAY P 3

T. bambusae horisha Evans AREA U L

Borbo Evans * & B
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B. cinnara (Wallace)

1.} &4 Papilionidae
Byasa Moore

B. polyeuctes termessus
(Fruhstorfer)
Graphium  Scopoli
G. sarpedon connectens
(Fruhstorfer)

Papilio Linnaeus

P. demoleus libanius Fruhstorfer

P. polytes pasikrates Fruhstorfer
P. protenor amaura Jordan

P. helenus fortunius Fruhstorfer
P. nephelus chaonulus Fruhstorfer
P. castor formosanus Rothschild

P. thaiwanus Rothschild

P. memnon heronus Fruhstorfer

P. bianor thrasymedes Fruhstorfer

P. hermosanus Rebel

1.3 =L Pieridae
Delias Hubner

D. pasithoe curasena Fruhstorfer

Pieris Schrank

P. rapae crucivora Boisduval
P. canidia (Sparrman)

Appias Hubner

A. lyncida formosana (Wallace)
A. indra aristoxemus Fruhstorfer
Prioneris  Wallace

P. thestylis formosana Fruhstorfer
Leptosia Hibner

L. nina niobe (Wallace)

Ixias Hibner
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I. pyrene insignis  Butler Bk

Yo & U

I11B.% # 417 4 Coliadinae

HIB1.z4 ¥ i Colotini

Hebomoia Hiibner e B R
T ks

H. glucippe formosana Fruhstorfer b 1

I11B2.% # i>% Coliadini

Catopsilia Hubner BB

E. laeta punctissima (Matsumura) & 2§ i
B U

C. pomona (Fabricius)

E. alitha esakii ~ Shirdzu R

Gonepteryx Leach &k U

G. amintha formosana (Fruhstorfer) [l 44 i

Eurema Hiibner * B

. W Y
E. hecabe (Linnaeus)
E. blanda arsakia (Fruhstorfer) EAEAS

IV.% g4 Lycaenidae

e ok
e

R ARk
T E R F
i

L

RV
HE
e & U

IVA.Z 4 i 2 44 Miletinae

IVAL. % # i->% Spalgini

Spalgis Moore B AR
S. epeus dilama  (Moore) 52 A b
Curetis Hubner S

£ 7 Mk
C. acuta formosana Fruhstorfer A

N 4= i—, i‘ -
C.brunnea Wileman ¢ A
Heliophorus Geyer pAu g
H. ila matsumurae (Fruhstorfer) P A
Arhopala Boisduval AR

| A i
P Ak
e HL M

A. birmana asakurae (Matsumura)
A. japonica (Murray)
A. bazalus turbata (Butler)

Mahathala Moore W s e e ik

M. ameria hainani Bethune-Baker ™% 74 b

Hypolycaena C. & R. Felder W R
g

H. kina inari  (Wileman) A b5

Deudorix Hewitson I g

D. epijarbas menesicles Fruhstorfer 3 4 i

Artipe Boisduval & AR

A. eryx horiella (Matsumura) S A M
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Sinthusa Moore

S. chandrana kuyaniana
(Matsumura)

Rapala Moore

R. varuna formosana Fruhstorfer
Horaga Moore

H. onyx moltrechti Matsumura
Spindasis  Wallengren
S.syama (Horsfield)

S. kuyanianus (Matsumura)
Nacaduba Moore

N. kurava therasia Fruhstorfer

N. beroe asakusa Fruhstorfer

Prosotas H. Druce
P. nora formosana (Fruhstorfer)
Jamides Hubner

J. bochus formosanus
J. alecto dromicus Fruhstorfer
J. celeno (Cramer)
Catochrysops Boisduval
C. panormus exiguus (Distant)
Lampides Hubner
L. boeticus (Linnaeus)

Syntarucus Buttler
S. plinius  (Fabricius)
Zizeeria Chapman

Z. maha okinawana (Matsumura)

Zizula Chapman
Z. hylax (Fabricius)

Tongeia Tutt
T. hainani  (Bethune-Baker)
Pithecops Horsfield
P. fulgens urai  Bethune-Baker

Neopithecops Distant
N. zalmora (Butler)

Fruhstorfer
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Megisba Moore

M. malaya sikkima Moore
Acytolepsis Toxopeus
A. puspa myla (Fruhstorfer)

Celastrina  Tutt

C. lavendularis himilcon
(Fruhstorfer)

Chilades Moore

C. pandava peripatria Hsu
Abisara C. & R. Felder

A. burnii etymander (Fruhstorfer)

¥t Nympalidae
i1 # Danainae

Tirumala Moore
T. septentronis  (Butler)

Parantica Moore

P. aglea maghaba (Fruhstorfer)
P. swinhoei (Moore)

P. sita niphonica (Moore)
Ideopsis Horsfield
I. similis  (Linneaus)

Euploea Fabricius
E. sylvester swinhoei Wallace &
Moore

E. mulciber barsine Fruhstorfer
E. eunice hobsoni  (Butler)

E. tulliolus koxinga Fruhstorfer
¥4I #1 Nymphalinae
Cupha Billberg

C. erymanthis  (Drury)
Junonia Hibner

J.almana (Linnaeus)

J. lemonias aenaria Tsukada &
Kaneko
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J. orithya (Linnaeus)

J. iphita (Cramer)

Kallima Doubleday

K. inachis formosana Fruhstorfer
Yoma Doherty

Y. sabina podium Tsukada
Vanessa Fabricius

V.indica (Herbst)

Kaniska Moore

K. canace drilon (Fruhstorfer)
Hypolimnas Hubner

H. bolina kezia (Butler)

Euthalia Hubner
E. hebe kosempona Fruhstorfer
E. formosana Fruhstorfer

Cyrestis Borisduval
C. thyodamas formosana
Fruhstorfer

Dichorragia Butler

D. nesimachus formosanus
Fruhstorfer

Timelaea Lucas

T. albescens formosana
Fruhstorfer

Chitoria Moore

C. chrysolora (Fruhstorfer)
Helcyra C. Felder
H. superba takamukui
Sephisa Moore

S. chandra androdamas
Fruhstorfer

Hestina Westwood
H. assimilis formosana (Moore)
Polyura Billberg

P. narcaea meghaduta
(Fruhstorfer)

P 437+ Satyrinae

Ypthima Hibner

Y. baldus zodina (Fruhstorfer)

Y. tappana Matsumura

Y. formosana Fruhstorfer

Matsumura
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Y. multistriata Butler
Y. esakii  Shirdzu

Y. praenubila kanonis

Palaeconympha Butler
P. opalina macrophthalmia

Fruhstorfer
Lethe Hubner

L. europa pavida Fruhstorfer

L. mataja Frustorfer
L. rohria daemoniaca Fruhstorfer

L.verma (Kollar)
L.chandica ratnacri

Fruhstorfer

L. butleri periscelis

Neope Moore

N. muirheadi nagasawae

Matsumura

Mycalesis Hubner
M. francisca formosana

Fruhstorfer

M. sangaica mara Fruhstorfer

M. gotama nanda Fruhstorfer

M. zonata Matsumura

Melanitis  Fabricius

M. phedima polishana Fruhstorfer
Penthema Doubleday

P. formosanum  (Rothschild)
Elymnias Hubner

E. hypermnestra hainana Moore

Matsumura

Fruhstorfer
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2o S REEROSARBET RN o LRSE LH KRS AL KE

A S

BREk BYE BYH(%) FhhEk AGB A8F(%) Ak wHik

LS
1997. Nov. 175 0 0.0 0 0 0 0 0.00
Dec. 175 4 2.3 0.34 1 25.0 0.25 0.02
1998.Jan. 175 8 4.6 0.74 0 0 0 0
Feb. 175 38 21.7 45.05 12 31.6 1.97 1.14
Mar. 175 68 38.2 9.84 17 25.0 2.29 3.81
Apr. 175 0 0 0 0 0 0 0
May. 175 0 0 0 0 0 0 0
Jun. 175 5 2.9 1.41 4 80.0 1.25 1.41
Jul. 175 5 2.9 0.71 5 100.0 4.40 0.93
Aug. 175 0 0 0 0 0 0 0
Sep. 175 0 0 0 0 0 0 0
Oct. 175 0 0 0 0 0 0 0
Nov. 175 0 0 0 0 0 0 0
Dec. 175 0 0 0 0 0 0 0
1999.Jan. 175 17 9.7 4.85 6 35.3 0.65 1.67
Feb. 175 46 26.3 7.46 11 23.9 0.46 1.57
Mar. 175 17 9.1 7.70 17 100.0 3.59 6.87
Apr. 0 0 0 0 0 0 0 0
May. 175 0 0 0 0 0 0 0
Jun. 0 0 0 0 0 0 0 0
Jul. 0 0 0 0 0 0 0 0
Aug. 125 2 1.6 1.20 1 50.0 48.00 2.84
Sep. 128 1 0.8 1.37 1 100.0 70.00 0.86
Oct. 160 0 0 0 0 0 0 0.01
Nov. 160 0 0 0 0 0 0 0
Dec. 160 3 0 0.51 3 100.0 0 5.72
2000. Jan. 160 60 37.5 15.27 14 23.3 0 2.69
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22 CABMLTRRS S AFREE LGRS WL T BB A T

BEEk BYE BYH(%) FhhEk AGB A83(%) Ak wHik

LS

1997. Nov. 230 48 20.5 1.77 47 97.5 2.60 6.34
Dec. 230 30 12.8 1.31 24 80.0 2.17 2.40

1998. Jan. 230 57 24.4 0.44 34 59.6 4.38 0.13
Feb. 230 102 43.6 13.20 28 27.5 1.68 0.83
Mar. 230 63 26.9 3.84 37 59.0 1.91 10.80
Apr. 230 18 7.7 0.47 12 66.7 9.92 2.21
May. 230 70 29.9 2.09 52 74.3 3.08 2.75
Jun. 230 50 21.4 2.26 46 92.0 3.98 6.62
Jul. 230 42 17.9 1.92 38 90.5 3.42 3.49
Aug. 230 62 26.5 3.14 54 87.1 2.67 6.17
Sep. 230 32 13.7 1.48 19 59.4 3.05 0.64
Oct. 230 9 3.9 0.52 9 100.0 2.33 1.17
Nov. 230 7 3.0 0.37 7 100.0 1.32 0.83
Dec. 230 6 2.6 0.23 5 83.3 1.17 0.27

1999. Jan. 230 25 10.9 1.48 9 36.0 0.64 1.67
Feb. 230 78 33.9 0.75 33 42.3 0.69 0.76
Mar. 230 42 18.3 6.30 38 90.5 3.67 3.72
Apr. 0 0 0 0 0 0 0 0
May. 235 21 8.9 1.92 20 95.2 5.67 5.12
Jun. 0 0 0 0 0 0.0 0 0
Jul. 0 0 0 0 0 0.0 0 0
Aug. 120 28 23.3 8.17 28 100.0 14.89 46.29
Sep. 209 3 1.4 0.44 2 66.7 25.00 0.68
Oct. 220 11 5.0 0.98 9 81.8 3.82 4.38
Nov. 220 10 4.5 0.69 10 100.0 3.90 3.01
Dec. 220 1 0.5 0.02 1 100.0 0 0.07

2000. Jan. 220 22 10.0 3.16 14 63.6 6.86 0.94
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FZ o R (oF N F) S NS E VRS AR AT

BEE By MY S%) Thik AGE A6F (%) Abiik HHik

i
1998. Feb. 7 0 0 0 0 0 0 0
Mar. 10 10 100.0 46.80 0 0 0 0
Apr. 10 0 0 0 0 0 0 0
May. 16 1 7.7 0.46 0 0 0 0
Jun. 16 3 18.8 3.50 1 33.3 0.30 3.25
Jul. 16 0 0 0 0 0 0 0
Aug. 16 2 12.5 9.63 2 100.0 1.00 8.56
Sep. 16 1 6.3 0.31 0 0 0 0
Oct. 16 0 0 0 0 0 0 0
Nov. 16 0 0 0 0 0 0 0
Dec. 16 0 0 0 0 0 0 0
1999. Jan. 16 0 0 0 0 0 0 0
Feb. 16 15 93.8 173.48 0 0 0 0
Mar. 16 0 0 0 0 0 0 0
Apr. 16 2 12.5 6.5 0 0 0 0
May. 11 0 0 0 0 0 0 0
Jun. 11 0 0 0 0 0 0 0
Jul. 11 7 63.6 38.36 7 100.0 42.71 55.64
Aug. 11 2 18.2 4.82 2 100.0 0 1.82
Sep. 11 3 27.3 2.82 2 66.7 3.67 3.64
Oct. 11 0 0 0 0 0 0 0.09
Nov. 11 0 0 0 0 0 0 0
Dec. 11 0 0 0 0 0 0 0

2000. Jan. 11 S) 45.5 15.91 0 0 0 0
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Fros SABRP(PEAFTR)KBET 2 LR AL I e A 4T

B Ry BV 3% Thbhk AR A8F(%) Aehlk wHhk

Wi
1997. Nov. 20 0 0 0 0 0 0 0
Dec. 20 0 0 0 0 0 0 0
1998. Jan. 20 0 0 0 0 0 0 0
Feb. 20 0 0 0 0 0 0 0
Mar. 40 2 5.0 1.20 0 0 0 0
Apr. 55 31 56.3 33.69 0 0 0 0
May. 55 25 45.5 37.38 0 0 0 0
Jun. 55 14 25.5 4.04 3 21.4 0.30 4.22
Jul. 55 7 13.3 4.55 6 85.7 1.00 0.35
Aug. 55 19 34.5 37.64 19 100.0 3.26 8.67
Sep. 55 7 12.7 11.79 7 100.0 4.07 5.24
Oct. 55 0 0 0 0 0 0 0
Nov. 55 0 0 0 0 0 0 0
Dec. 55 0 0 0 0 0 0 0
1999. Jan. 55 0 0 0 0 0 0 0
Feb. 55 0 0 0 0 0 0 0
Mar. 55 0 0 0 0 0 0 0
Apr. 58 18 32.7 46.52 0 0 0 0
May. 55 3 25.0 46.25 0 0 0 0
Jun. 38 12 31.6 12.50 2 16.7 1.05 0.53
Jul. 55 12 24.0 13.00 12 100.0 36.75 33.66
Aug. 50 6 12.0 1.78 3 50.0 2.33 0.86
Sep. 50 3 6.0 3.22 3 100.0 44.67 2.68
Oct. 50 3 6 0.66 0 0 0 0.04
Nov. 50 0 0 0 0 0 0 0
Dec. 55 0 0 0 0 0 0 0

2000. Jan. 55 0 0 0 0 0 0 0
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2T 8 ¥ WHNS IR IR B E LR R T A
BiRldk BRy#k B5F(%) AR %¥Eipk Fix
LR S
1997. Nov. 39 0 0 0 0
Dec. 39 3 1.7 0 0
1998. Jan. 39 4 10.3 0 0
Feb. 39 1 2.6 0 0
Mar. 39 0 0.0 0 0
Apr. 39 6 15.4 0 0
May. 39 1 2.6 0 0 MRS R T
Jun. 39 1 2.6 0 0
Jul. 39 7 17.9 0 0 AR
Aug. 39 0 0 0 0
Sep. 39 9 23.1 0 0
Oct. 39 2 5.1 0 0
Nov. 39 0 0 0 0
Dec. 39 0 0 0 0
1999. Jan. 39 0 0 0 0
Feb. 39 1 2.6 0 0
Mar. 39 2 5.1 0 0
Apr. 39 5 12.8 0 0
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BEWEXAEE AR () FAHER K (D) PRAS

e
ticZ2 A PIE (FHR KR SAT AR EF: Sep.20.- Oct.1.1998: 4 &

(a) Bl =A%k A% &3 (b)) BRAPH Ak RANTEK

0
1 Sept.20. 0 3
2 0 21. 0 3
3 0 22. 0 0
4 0 23. 173 1
5 0 24, 13 0
6 1 1 25. 432 0
1 | 3 4 26. 21 0
8 | 4 5 27. 182 0
9 2 2 28. 24 0
= 7.841.2 7.640.5 6.9+1.3 29. 53 0
30. 0 0
Oct. 1 0 0
&3t 898 7
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Lo Rz @XARF A2 AR (@) F AR S (b)rpa s
gcx A g (FPR KRS A 5 4% B R Sep.26 - Oct. 8. 1998. ; %
&t oi14)

(a) ®wEx#k A%k ik 23 0 mppp Feokd AN IE

b

1 0 Spet.26 0 9
2 0 27 0 T
3 0 28 180 0
4 0 29 126 0
5 0 30 112 0
6 4 4
7 | 2 3 Oct.1 0 0
8 2 | 3 2 191 0
9 0 3 182 0
10 1 4 115 0
11 2 5 0 0
12 1 6 0 0
I 34 8.8+15 7.7+2.2 8.1+2.0 7 15 0
8 0 0
&+ 921 9

53



RS pEez ATEA) (@) ~ a0 EEs (b) rRas

feri}
B
T

%\' A l‘%
“fc2 A PEcE (B KRR S AT A% D FOct.3.- Oct.22. 1998; 4k &~
/|-:114)

(a) #Exdk sphk 2i%k &3 (b)) BRRAPH ArkE FAVTE

1 0 Oct.3. 0 6
2 0 4, 0 0
3 3 3 6 5. 0 42
4 10 3 13 6. 42 14
5 4 3 7 7. 321 2
6 1 6 7 8 538 0
T 5 6 11 9. 651 0
8 1 4 5 10. 785 0
9 11 3 14 11. 536 0
10 7 6 13 12. 339 0
11 3 0 3 13. 313 0
12 5 1 6 14. 238 0
13 1 3 4 15. 142 0
14 8 4 12 16. 135 0
15 4 5 9 17. 180 0
16 1 3 4 18. 110 0
T a9 9.1+3.8 9.3+4.0 9.2+3.9 19. 47 0
20. 6 0

21. 35 0

22. 0 0

&3 4418 64
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AL RFHRFAFEZATELSN(IV): (@ FAFFIE; (D)

Bl 2 g e dcR (3R4E kRIS AP 40% ) A Oct4 - Oct. 20. 1998, ;

& ]125)

(a) BExd#&k A%k 1pAK &3
1 0
2 0
3 0
4 0
5 1 2 3
6 1 0 1
7 0 2 2
8 0 2 2
9 0
10 0 2 2
11 0 1 1
12 0 2 2
13 1 1 2
14 2 0 2
15 3 4 7
16 0 1 1
Ty 121439 10.8+36 11.2+3.7
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(b)

BRIPH AR RAB K
Oct. 4. 0 6
5.0 7
6. 0 4
7. 67 0
8. 0 0
9. T4 0
10. 17 0
11. 105 0
12. 97 0
13. 18 0
14. 268 0
15. 73 0
16. 105 0
17. 132 0
18. 0 0
19. 13 0
20, 0 0
&3 969 17
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