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Ecdysical Cleavage Patterns of Papilionoid Pupae

Isao MakisBavasui : 2-864, Amanuma, Omiya, Saitama, 330 Japan

~ Abstract The pupal cuticle cleavage patterns of 100 species in 7 families in
Papilionoidea were examined. The cleavage patterns are roughly constant in
each species. The patterns were classified into 6 groups based on the longitudinal
cleavage patterns, and each group into finer types, depending on the transverse
cleavage patterns. -Finally, 26 types were recognized. = The cleavage tends to
show a certain common mode in each taxa, but, besides, the species which are
similar to each other in terms of their ecology has simila?r' cleavage patterns.

SRR I = S VIR > B

BB X LT OB o521z DuPorTE (1946), Snoperass (1947), Hinton (1963) 7n L@ X b
Bdbhh, BHROK, & CEBEEOHEMCAXLRBYLobE. FlziE, fEk epicranial suture & Zh
TWWich Dik, 7oA 7e% ecdysial cleavage line THAR L THNTLETHS.

L L, &% CoORROBESMZOPIT, FedHics Tirih, McBXALDRbTNTh. &
HIIRVIEO TR T B tob b, BORROMBIRRIES 5\ BN LICERD A T LR L
2, 3OHELE Ui (Bohk ; 1978, 1980, 1981,1983). Las Uik - 7odbEinidns » 7D T, ¥ L F0 Tidfans
27z,

S, REZEXOZHELLD, - - MERCIEKIFEKRDO =2 v 7 v 3 vERALESEE. LI TIOHA
B LR IMAL BT, T g v EROWRROUBIBRROBERN AT 7. BEkAbtw) Fav
ERteowTir, BRI SRR TE b o 7.

2. M H® & A &
COWROMENTS - KB v 2 v g vOIROBR BB Y EMEH L, TR DR i EE L.
MR D i TR I — &, — BBk & OFBALE BB U TP Lich 28 L. i X 0% -
IEERHIRE SR DRI, TORICERDELFEEHEENLS DT, Whubhitdhed, A AT E B - E
R OB L e TR 1 & K. EIMBFNI T XTHARETH S, FET - FOMBEINK2v 7 v 3 VIC
T oW TELS, 20D TNTEF L.

3. B B B &

1. Papilionidae 7 # 5 5 v E}

1) Atrophaneura alcinous < v 277 4%

NI | -El ectronic Library Service



The Lepi dopterol ogical Society of Japan

124 T )

Fig. 1. Pupae of Atrophaneura alcinous KLUG. X X X X shows cleavage sites.

8 HIABIZE Uiz, TXCHilg, FROBTHRIAETS. COAUBMROFIIIR»DIXERC=S L, B - filaE
B2 TR SR AR - TEL. WhROUMDETIMIETO T T TR -2 D46, £I0b
4 LTl - SIS » THB b D2 4 FITH S (Fig. 1).

2) Graphium doson 3 H K75~

2 A gE Uiz, il - hlonigdid 5. 2 oFiimss DI - ATt - T2 LT, FlEkt
flrRA MBS 5. WhROBBERM L v = L, i - Bk - T T,

3) Papilio protenor 7 v 7 5~

9 FlEBE Lic. BHHOAM, s Pz Toicb O 56, Hillgn oAl cn b D 4 4
Hotc. i - BB Th T b - 7. TESR - 5l & AR B TV 5.

4)  Papilio macilentus FF 57 5~

A FIHBRE. ThLET, PROTHFRIZAT TS, 205 b 1 FIRREHARWmL b « Bk 245
%, EEES - BileES SAAEERE T CRBT s - b1, RBiEEFA L.

5) Papilio helenus £V F7 %

17612822, Rl - FROTRCOBEFRHENET b 01261, 205 LEFRUAO KGN LD EEFK -7 D
76, K S« BB ST G 7eb O 5 Bl RO & PHETE O T 57 b D5 BB -
7o BEBRBA~ATROMUMIZITHIO TN TR A bhi.

6) Papilio polytes > wF 7 5~

9 BiR L. B, FROETHHAAML, TOXRMITOE /K5, EREE LBAER ST LA
L TCEIT 5.

7) Papilio memnon F 757 5~

6 BlaBlzs. ZBHMORBIIHEEL T - ARTH - 7.

8) Papilio bianor 5 5 A7 5~
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9 BIEBIZE. B, PHROEHEAUMTS. 05 7Y, OB TO T R, Bo 2 flkd
o - IR O - TR L. HEE®R, MATERSET 2 2 LMo 7 ¥~ F o VRO & FRRICH,
1RO A E EE BT, MAETERYD - THT:

9) Papilio maackii IV =hTF AT 5

7 OIRBIZE. ik, FROWPEAMML, T0EEF TR b DA o 3 FIkPl - EiREER £ TR
U7c. BEERESRE, fAISE 2T 5 - L ifE s FkE. -2 B0 R, ATk bRl - gk < X
D& ID XD IiEA & SR - 7.

2. Pieridae v wmF g wf

1) Eurema laecta V<7 w¥xI 5%

8 Plia izt EMHEFHRNAT 5. L OUBHRMN b L THEE - IBEECZE 5. FThiRasEo
BT B b FRRIC IS A/l LT, BEMER, MATTRCh» THT 5. b6y, MaEEs» il - §
T < TR BZIA TV - T

2) Gonepteryx maxima Y <FF g7

1 ploAElEE. BifEs T, fMAERE bRl - Fieilic < SURAEADII 2 HLFARTH - 7o,

3) Gonepteryx aspasia ARV vV =FF 50

1 D LEEE. FifEE ¥ - R TH - .

4) Catopsilia pyranthe v S5+ 3ivwuadF g7

3FEBME L. 3FlEDY~FF a v EESKFAKRTH -7,

5) Amnthocharis scolymus v <FF g

1 PlOREEZE. &S PRaElE, T ORI LEIBER, AT > CERCO TS, BhHE

Fig. 2. Pupae of Anthocharis cardamines L. x X X X shows cleavage sites.
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2 BN - RS S - TG 7.
6) Aunthocharis cardamines 7 <Y <% F 5
THIRBEE L. THELEREE -7 FAiETH-7- (Fig. 2).
7). Aporia hippia v < wmF 4
1BIDAEEs. v =5 o v EEERETHZ L.
8) Artogeia rapae v wmF 457
4l EEE. CofEdb Y ~FF o v BRI EY L.
9) Artogeia canidia XAV vEVVRTF 47
SHIRBIZE. S5HIEL Y vFF o7 EABERAEAER L
10) Artogeia napi =V AL Smomg g
6 PIRBE. oL Y ~FF v ERAETH- .
3. Lycaenidae v 39 45 v§}
1) Narathura japonica »J %303
1 PIDAEE. RIS PRAAT 5. 2O HIFHRERICII D, BRSSO il i g X Y
b, METRCH > THT 5. ToAEH» D SORHE - PHECE - Ciiv3. S5 hHZM0%
i By U Tl - R A2 <.
2) Narathura bazalus » 537 32
2 ol @g. 206018 LA L B ZeE Lic.
3) Artopoetes pryeri 5 IT< X 5P 3
IBIHEIZE. SHL2BNL AT F Yo I Lo RARTH -7 1 BTN - PRt - 28T, 72A
L SR & EE BRI « PR O TR B D 6 GIRRTH « IR E - 7 < BB
gk o,
4) Coreana raphaelis F g7 2 v T H V3
105 BEE. 260k 299>y IO BHEEFE 4 FTEH - PREOTXTH 2, 5D o0 4 FlikEil -
FRHalEID & - 7o < BT T - 7.
5Y Ussuriana stygiana 7 5% vy 3
10128, 27 4F >0 I DBFELFAKETH-b D 3F. Fill - Pikio % -2 {28 7nh - 7% O 5 f.
iy « PRI O TN THAT I D 2HTH - 7.
6) Shirozua jonasi AT VT H Y3
2HERBE. 2H1E SMEEETRERE, Lo bIEFREHCII D, MAETHMA T & & 2
&, Billy - FEEERE R, 205 1 BilikPle - HIEEEE D B> TR, ILrADHEM - B
e A 2 EHE A TR D < b s £ OROT, MAETRINGC ORI AR L. b5 1 Fhede - &
Fafsens, #5 « EHEEEAAT .. COBRUEPOEMOLDOREA LTI AR D, LA THEED
S THAEEOBC AT L. 2HDOZIEH, 20X 5 CBELZB CIERIL -7 7 0BT 5.
7  Iratsume orsedice 75 7 wmy3
10 RBZE. 46N A7y >0 I O5F LR 6 FlEAERICIIR L2208 « dighid E »7c /T s
Lo,
8) Japonica lutea 7 Hh v 3
3PIEEE. EAMCIIO > Y 3 5 o vRIOREEFRREIES, Bl - hlgRlic 28 nSinue.
9) Araragi enthea 7% >3
THAHRBRE., 5B 4 AaTyr3o 2 I DB LFERE 3 HNLHTH - PIEN & - 7o 2T - 7.
10)  Awntigius butleri 7 A wFF o3
ABIRERE. 1k ssrF oo LSRN, B 3HIRENR « FlaEsRT oy,
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11) Wagimo signata 75 I ALY 3

106825, 5B L PO AT+ > LA LovL, &Y 9 BULHETE - PlaE OB R, Filsi=
SLTHRS. SHRZ05HLo 1kl - Figkic b 24BN - 7z,

12) Chrysozephyrus smaragdinus A7 7 I F) o3

10B% . A59F vy L ﬂ’l%ﬁ:z%ﬁﬁ%fﬂ\ Lizb D6 fl. b 4 FILATHY - S iglE o2t HiT 1.

13) Chrysozephyrus brillantinus 714 7 I ¥V >3

10615825, 5B IBINATHF oy IO LAR. Y 1 HK < XORICH - ke BRI Bieh
-7z,

14) Chrysozephyrus ataxus F ) v <3I FY o3

0PI REE. 8FI A S+ vy 3 LFEARZMAERL, 2 6IHiH - Figkas s,

15) Favonius saphirinus v 5w 3 FY 23

THIRBIE. TRTATF v I EREBERET TR L.

16) Favonius yuasai 7w 3 FJ vy 3

10015 BE. AFIDA S+ v v 3 LEERABAYRL, 4606 - FRE  SOREBHEIZVWLT, &Y
2 Gk ailg - Srigis il g v,

17) Favonius jezoensis = 3 F VU ¥ 3 A

10BI% %L, 5Bt s % vy s ERBELET % L. 5 BIE - higilic < STROAUBED D - 1.

18) Favonius ovientalis #+F I F VY>3

100182, 9B AT vy I OB LM 1 FIEEl - FHlofaz 7.

19) Favonius cognatus v 4% v 3 FJvy3 l

10012822, 5B 8Bk A FvF v 3 LA 2 PRI « T ik em@iro 24 Lic

20) Favonius ultramarinus ~v v I FY o3

L0BID 5B 8Bk AT %>y I LRAKRAUMTH -7 2 FIEATH - FPIgRIEEIR O 2Ia HiT 7e.

21)  Quercusia fujisana 7 I F Y o3

1062 8%E. 60k s o %y LA 1ONXATN « FRERERO &N 2T 7. b O 3 kAl - Hlig
e & - 7o < BRI B IRds - T2,

22) Strymonidia w-album H 5 AT Y 3

1 loABEE. JWEERIT & F9F 2 LEEE

23) Strymowidia pruni Vv I3

6 FIBig:. AT 9% LAMBREMEEY TR L DLEI T 1 HIO4R. 4 GREETH - Flgiic % - 72 A
ARG, D 1 BIEETEY - Bl O 4B B L.

24) Spindasis takanonis F=<F 51 Y VI

1002 B%ZE. 3B A5 +F > v SHIORBIARL, R 7 BULETN - DERERO T Taz 7.

25) Callophrys ferrea =32

L DA, ity & 87302334, FoIame by L TR - BRI BSNIIG5. £
hkﬁ%%&ﬁ“&&%hk%<%%b@®ﬂﬁ,m% Hr il 2 RE R O WA T b ST e,

26) Niphanda fusca 7 w3

2PlaEgE L. 2018 LAY RBOERE, SR, Ak, Al - ieflRER, i - iR,
%l - IERESET T e, S 0edEEisit b BhicEHEY 27 %,

27) Shijimiaeoides divina *F 1Y o3

BEX L BIDA. 2Ty %2 I OAURERS D, Hill - Rl < SOCROZBEER e b OZBEA R L
7z (Fig. 3).

28) Celastrina albocaerulea -y << 2 3
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Fig. 3. Pupae of Skijimiaeoides divina FIXEN. X X X X shows cleavage sites.

BEL 1 BID AT, Bl E 2B A L .

29) Celastrina argiolus 1V v 3

10ZEEE. TXTa59F vy LRBLRAMTE-

30) Scolitantides orion < 4 vF D3

0BIHEE. ~59F v s ERBERAERER LSO 36, §ill - PREOEFROBHEE R\ 7 b DX 5
B, RO 2 FNAETHY « FRRRIRERR D 2l A T T,

31) Tongeia fischeri 7 wvr Y S22 3

3BIZELE 3BLEL LTy F oI LRICHET TR L.

32) Plebejus argus v A>3

1 FlDHEZE. Tl « plgklic < STURBHADOIZ VB RgEkk &, 2F9F v o I LEAFERBMET T TH -
7.

33) Lycaeides subsolana 7 W< 3

OBIREE. AT vFo Y I LRAERET IR Lich o4 6. BIERE, B - P < SUTREZHOI- B
e otcb 26l By 3 FULRETH - HhielEREE SR 2T 7.

34) Lycaeides argyrognomon 3 v <3

SHIRBE. v vy ERMCET AR LEL O 14, e 2 GHile - rhiafaiei s gl .

"4, Libytheidae F v 75 g vE
1) Libythea celtis 5 v 7F 5 v
2 GlaBigz. 201 LR DB ¥ COWPRROZIE, HEkEr bMATROMN, MR RERONME,
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[VEVIVEV]

31\1\/\: AVAVAVIVAV.AV.EVAVLY

Fig. 4. Pupae of Libythea celtis FUESSLY. X X X X shows cleavage sites.

By - REFRRRIRERR O ZUBH, il - PIRRRERRIE T O MR A G bR TR R Lic (Fig. 4).

5. Nymphalidae x5 ~F 57§t

1) Mellicta athalia =% 3 v €% FF

1 P LEIEE. BHERE, DATRCH T TOAUB L, FiETTROLXORMTHE LT\ . ZhIZEH
H Lo oEOZBARRR Bk, 1978) L& > ZFHThHS.

2) Clossiana iphigenia H 57 b g7 %V

1FIDORELE. T v 7F o v EAELRHT T L.

3) Ladoga glovifica 7-~<AFxE v

5EIAEEE Ly, TXTF v /s o v L ABEARZEEE L.

4) Limenitis populi * A4 F €V

SPRBE L. ZDSBIBULT v /T o v EABRRAMAY Licsy, 2 6IXEH « FiRRaIE o < IO
REUBAAR & b 75 - T 7.

5) Neptis philyra I RATF 47

BHIHBE. LDOSBLIPNLT v 7/ F o v LAMLAMAY L, b 5 FNIHTH « Skl < SONRZBEA & 4 7n
> TnTehso e,

6) Nepiis pryeri v 3 AP

1 BloABIgR. AR R, fEig, SEIREONE, Wi PRl oZE, %k - RO 2B 2 8%
G Fx Lz (Fig. 5).

7)  Araschnia burejana -3 - ~FF 4
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Fig. 5. Purae of Neptis pryeri BUTLER, X X X X shows cleavage sites.

4 Pl BE. & I AU LRERRISHEPER Lich D 16l 70 3 fldEARANC MR, fmE a0z s
Ed sl o,

8) Polygonia c-album > — %5 -~

6 PIEzs. v I AL LRRRHEME LIS D40, BY 2003y H ~FF 2 v D 3BIL AR, AAZEREAE
DBBHE & b Tadblsh - 7.

9) Nymphalis vau-album =L % 5~

1 BloH A BEE. BRERED DAAERIC T COZMB, My Ramozbl, %y - [ERgRo 421

AR ER L. SR FF VO 3FEFEETHS.

10) Inachisio 72+ 7F g7

SPIBBE. KoY I AV LRI T Licdb D246, By 1H0xT v 75 o v ERERMT % L.

11)  Hypolimnas misippus 2 A7} AT 9 F

16FI%EZE. MGG, bRATROMUME, Mk XOFRIFEOEHROMMC X v PR Licton g4t
WHBIEAS ., =& T RO Lich D 4 Fl. SEEERD SR OZMO L TIME Licd D 2 f.
Ry AU L ERRICZEBE 1B RO O 1B, BEEEL, bMATRCH T ToOREE L, BT hiEaRozb
X kL.

12) Cyrestis thyodamas A > HirF g9

1 BIxEEE. 7 v 7F o v EEBERET HE L.

13) Apatura ilia = » 35

SPIHEIEE. 8flEbAy I A EEERRIMT A L.

6. Satyridae 2+ 25 5 Y
1) Ypthima argus v A7 55324/ A
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BZIX 1 PIOZH. BEFEG & AR OME, il s R0 EFHEOAMH, §ile - TPHRERRIET RO 2 X
DRERL T,

2)  Ypthima motschulskyi 7 53 324 7 2

8 flacBige. DANRENR L AR OZBA, Bl & PR O R OZIPE, ATl - JriFIRERIE T i OB X
STREL b D 74 (Fig. 6). 7D 1 FIEBAEER bk ATTE O ZBE & il - it oZbhic X v L
L.

Fig. 6. Pupae of Ypthima motschulskyi BREMER et GREY. X X X X shows cleavage sites.

3) Oeneis norna 2HxeHs :

2 Plalgs. BREREED DA T COME, #ile - FIEEROZIE, Sl - Bl RO, %
g - JEFREIRER OZBI X b, 261& b ML,

4) Lasiommata deidamia V<2 wrY7 524 /) A

4 Pla iz, BRI SiATR OB, Bl & RIS OZEE, il - IRTRERIE T O PBI X
b, 481EHPELI.

5) Lethe marginalis 7 v e 1% % N

2 ez 1 PIRBHIMERR, AT ONM L ET P RaRoZBIC X DL L, Mo 1 Fd ik -
NS RERE D 2P % N2 CTFME L7,

6) Neope goschkevitschii ¥ =<FSehs

4 I%BEE. APt =n 2T~ LERERZEE A L.

7) Coenonympha hero v ri*¥e ievhsy

2R BgR. 2 1L L IHEER, MATRONUM, W RO, Wik - FlkRRET SO X
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<> TRE L.

8) Melanitis phedima 7wz ) <F 5w

BHIHEILE. 4PNET v 7/ F o v ERBERABM TV BIEASL, 20T v 27T 2 v OZEIKERO 5 bt
HEERGOUN e o b D, BDIdAY I ACERUAMALH, =A 27 ~EFERREAB16TH -7,
9) Melanitis leda T Af{wa) <5 57

140I% 85, BRENARR, AT O, ATl - PRSI OZE, il X OdhigaitoiF i o2k
X BTUEH ABITHRE TH » /e, AL EGR X CHETER, Aalaob, £RilEiRozpE, il - &
MR IE DA X 5 b D&, =27 LR CAME Lich0R, L3 D. TvrFavERT
WOTiw Uich ops 2 ). BEATERRR, AT ORE, Al & S laiEot it oZpb, Hile - dhiakEERIE v
DHFIC LB DA 1. XL mAREG & HBER, MATEOEM, 2Tt EoRici D21
BB -ic. 20X 5 DFEDBUHBERIERIZEA TS,

4, BREBEROFEL

Wk (1978, 1981) X7 7 ~F g v LRI OWEHR OB A 10 M Lz, LavL, SEDER® DL
kT, 10EEET S ENZY TN ExH-Te. 2 CHAIDMBEIC S EE bR 4%
EEbE, FLOEIERA:, ZhrEdRoUodT &, RT3 4E0D h T A G Ty
FERM oz ThD.

TR oZT Hic X v A S FR eyt

AT EgA E 57 L BT T O,

BRI A gD 2T 5 & .

C Rl gty i i n g 5 .

D B X SEERIL R R B ¥ CRIT D B .

E T3 fgifF gl 2l 5 4 o.

FEWIE®R D hicfifmE T Aoz 2 i - 7cb D.

Thbo 6 BEOEFHROMUMC, KRB+ 22MROB v CUTO X 5B L L (Fig. 7).

Ag B - FPHIL E e HT T, EHTERLMATZROANNTZ O

Ay B Ay AN FiH T AR D ZBEA Ao o Fo b D.

B, M : AR 0B, Bl - FIREREE ORI, FREPEOTECHBEAH A E b S o b O, ik
(1978) D=t 7 ¥ H,

B, 7 @ fiifns HH BRI G C o PR AT, £ hcEERED DMARBRO UMb - 72 % D.

B, &l : B, M Hil - RlafR RO A Y & it 7o b .

B 7 : By Bl diilg - SplofERER OB R Iz fo b .

Co Bl : Ay ELTRiHe - thigiisdm OB, iR oA, Wiy - SRR O 2B b - 7cd ©. K
(1978) O F 7 F 5 v E.

C, # : B, HloEFROUMA kR ¥ TR b 0. Kbk (1978) ©7 ¥ ~Al

CicH : C, Bl by « BRI OBIBN b - 7o D, bk (1978) DY v 29 7 -~ Fl,

C, A : C; BNy - Rl iRE i oAb x & bl »Tcd D.

D, % : BB EE, MATHE OB, Bl - PR ORI, Flah LRI ¥ coERROME, ®i
R AR N AP SR i ek )

D, : BEERMIR AR, MhATER, BoSirhRans, Hi - EEEARS M Lo o, Bk 198D O3 v v v

v AL
Dy 7 ¢ Dy RO HiTH » rRBaRIRERIE T RO AR & e o7cb . Bk 198D DA A I MY o I ME T~
v 1AL
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JEWE
JERENIED
VWAL

Cix

NEA AT

Fi F,
P! ﬂ(@;
Fix Fa2x

Fig. 7. Schematic diagrams showing 26 cleavage patterns in papilionoid pupae. ECL : Ecdysial
cleavage lines. PEH : Posterior end of the head. PMS : The pro-mesothorax suture. MDL :
Mid dorsal lines. MMS : The meso-meta thorax suture. DMA : Dorsal margin of antenna.
MAS : The metathorax abdomen suture.
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Dy - Dy AU Hiify - FRgRIEER O 2B It - 7o b D.

D, & : DA by - HIGRIRER O R NI - 7o b D.

DB : DN RN - FRHafETE & 2l - RO W it - 72 D,

Eo M : AJTic 8Tl « rRiERERR DZU5H, g & BEg 0T PIROZIB, Hig - IEEMBRE ORI o b D.
E, & : ABC s iR a0 i - 72 % D.

E <3 BT Bl - FERERER OB M - 7o b . Bk (1981) e v o ms o v H,

E, - E ARG - P HIREERRIE T OB % L b 7e - 7o b .

Eox 7l 1 Rty « JES B OB b - e D

E, & Elizdplly - RH0EIRR OB b - b . Bk (1978) D=k g v & vE FFEL

Fy #l E B il A 2R BB D ZUBR A Indo - 7o b . ’

Fi B - F e il - IR 0BT Nz 7o b . Hbk (1978) DA A4 4 5+ Fl

Fp, 3. Fy 2 il - Pl EE RO LY L bz e b 0.

Fo U FRLic 50 - TR OB Mz bhizd D,

Pk, 1@ 0ZBER Y 6 RF26EM 2T 7. ThbnBNRED L 5 flr Ui R 1R L Ths . FHf,
THREO WY, TOBRTOTEERAUWERNTHSL. ABIOECITIS T THREINICHE (FR1980a ; 1980 b;
1980 ¢ ; 1981 ; 1984 ; Mk, 1987 ; 1980 b ; 1981) T A ST\ 5.

Fl. Trod g v ERNC kT 2SO 24RO L.

247 Tf 4

Ay B Hypolimnas misippus.

A, Mellicta athalia.

B, # Erebia niphonica.

B, # Papilio protenor, P. helenus, P. xuthus, P. bianor, Troides rhadamantus, Hypolimnas
misippus.

B, A Papilio protenor, Ypthima motschulski, Lasiommata deidamia, Melanitis leda.

B; # Melanitis leda.

C, Bl Luehdofia japowica, L. puziloi, Parnssius glacialis, Papilio maackii.

C, #l Atrophaneura alcinous, Papilio xuthus, P. protenor, P. macilentus, P. helenus, P. polytes,
P. memnon, P. bianor, P. maackii, Mellicta athalia, Y pthima motschulskyi.

Cyx %l Atrophaneura alcinous, Troides aeacus, T. rhadamanitus, Graphium sarpedon, G. doson,
Papilio machaon, P. macilentus, P. helenus, P. bianor, P. maackii.

C, # Papilio protenor, P. maackii, Ypthima argus.

D, & Callophrys ferrea

D #l Artopoetes pryeri, Coreana raphaelis, Ussuriana stygiana, Japonica lutea, Ivatsume orsedice,
Antigius butleri, Arvavagi enthea, Wagimo signata, Favonius yuasai, IF. jezoensis, Quercusia
fujisana, Chrysozephyrus brillantinis Strymonidia pruni, Scolitantides orion, Shijimiaeoides
divina, Celastrina albocaerulea, C. argiolus, Plebejus argus, Lycaeides subsolana, L. argyn-—

ognomon, Lampides boeticus.

D, 7l Narathura japonica, N. bazalus, Artopoetes pryeri, Coreana raphaelis, Ussuriana stygiana,
Araragi enthea, Antigius butleri, Iratsume orsedice, Wagimo signata, Chrysozephyrus brilla—
ntinus, C. smaragdinus, C. ataxus, Favonius yuasai, F. jezoensis, F. cognatus, F. orientalis,
F. ultramarinus, F. saphirvinus, Quercusia fijisana, Strymonidia pruni, Spindasis takanonis,
Celastrina argiolus, Pseudozizeeria maha, Scolitantides orion, Tongeia fischeri, Lycaeides

subsolana, Taraka hamada.

NI | -El ectronic Library Service



The Lepi dopterol ogical Society of Japan

Ty AF 2 v ERIOIRIC A DR B FBIER I T 135
.
£47 | & %
D%l Artopoetes pryeri, Coreana raphaelis, Ussuriana stygiana, Araragi enthea, Wagimo signata,

Chrysozephyrus smaragdinus, C. ataxus, Favonius yuasai, F. orientalis, F. cognatus, F.

ultramarinus, Quercusia fujisana, Strymonidia w-album, S. pruni, Spindasis takanonis,
Scolitantides orion, Lycaeides subsolana, L. argyrognomon. '

D, # Curetis acuta.

Dl Shirozua jonasi, Niphanda fusca.

E, # Oeneis norna.

E, # Hypolimnas misippus, Lethe marginalis.

E B Euvema laeta, Anthocharis scolymus, A. cardamines, Aporia hippia, Artogeia rapae, A

canidia, A. melete, A. napi, Anosia chrysippus, Araschnia burejana, Polygonia c-album,

Nymphalis vau-album, Vanessa indica, Hypolimnas misippus, Dichorragia nesimachus,
Lethe marginalis, Neope goschkevitschii, Melanitis leda, M. phedima.

E, #l Coenonympha hero. :
E, Al Eurema laeta, Gonepteryx maxima, G. aspasia, Catopsilia pyranthe, Melanitis phedima.
E, #I Mellicta athalia.

F, # Erebia japonica, Melanitis leda, M. phedima.
F 5 Papilio bianor, Limenitis populi, Neptis philyra, N. pryeri, N. sappho, Araschnia burejana,
Kaniska canace, Polygonia c-album, Inachis io, Hypolimnas misippus, Apatura ilia, Sasakia

charonda, Melanitis phedima.
F, #I Melanitis leda.
Fo Bl Libythea celtis, Clossiana iphigenia, Argyreus hyperbius, Ladoga glovifica, Limenitis populi,

Neptis philyra, Kaniska canace, Inachis io, Cyrestis thyodamas, Acraea issoria, Lasiommata
deidamia, Ninguta schrenckii, Melanitis phedima, M. leda.

5. W B & & E

FULD X DIFFROBIBHERY Melanitis B 2TED X 5141 T, FOBOEMZ ORLLI L WL DL B 5.
L L, £ OB TIRHAUMENCEREL L 2L DD, LOBORELY O EVFRETH S.

A BUI A AT H A ¥ FRITCBEI L. Lrd, ZOEDI6HTO 2 FI0R TIHECHLAUIERTH 5.
Ay Hb = oy Y E FROLTRESRURATHS.

By iz =v ¥ TEHEINCDOALT, Bd TR THS.

B B34 A7 7 A7+ F OUMBROEELLOT, ZOMCI-TIE A BEBTHMH L Ehisu -8, 1l
EFIREEOTTRE A TRET 24 0THA 5. CORRRELT 7T o VRO Papilio [§, Troides &
CRLBIBD, ZhbOEOURROBERTHS.

B, 30 50 S 00/ 4, YRURYTV /RN Ty 2 F 2 VROBMOTELAMERTHS. = 0
T3\ T, B & PIHRE S i e 2 R L OB IR CH S, M7 v T ¥ ~T2Hl, AL r=
7 =F 2 v TLHBREIR TS, Wihd ThEho@oFE BT H Tl .

B, iz Al ra,/<F 3 vORUBOEHE TR THS.

Co IS EIORHERTILRYS o - 7228, B (Bbk 1978 51980) Dk, ¥7F oW, b AFTF 4,
YAAYEF L UDKIGE, XN TATEATLAB 7. B3 B FRENEE (T 50T, Tt
D I —BIFHS DRV LT LEICE » T O AT e bit. ¥ ~7 3 A7 ¥ ~TZOoFER%Y
Lotcd Dk, BEBETH-/c. TOBOBLIFIAEEOER LT 52, TOENFDOF FHETLOT, &
RELTHMED S WEE T LB Lisdhudisbisu. S D Luehdorfia [B=2 Parnassius J& & [RligTc &
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theins., zOZbuvFE25L, ZOMUMBRRIBE FTCBATEAL, PEOI VI BEELH»EHTCHEL, &
FTeZ > ThHDL D THEME Lt ilxbinn AR, I<H#ELLDTHS.

CoH; COBRILI BT 7 A, AT HTFN, BYETH A, YRFETEN, FHFET N, BIAT Y
N, IXRATARAT AR EDHERE Papilio BOI LA EOBOTELZBKATHS. b Papilio BT
it By, By DBRPETHHLTCLES>HBEL BB, £ 04, B, TloOEHHALHGTIMLEL, ZhdT
R ARTREDHE S, Cix Bl Co, BB b B, Fiae U EVEFRF, USF 3104/ A TCIORBRYE LD
BH5.

Cx BIC +a v T8, FVRTHFN, Z4IVEVFVETHEN, THEALSTHE A, IAFT A~ EY pa
VTR, TAHAACTEAREEF T FA~OFEERLAUMBERNTH D, A FF T8, TVRTHFNHFAT -,
XA T AT ADERDOUBERTHS.

Co BT v AT T F I/ A, ZuTHEN, I¥INTATHA~ATEEIRTWES.

—ET T o TR OEIFIBE R Y & B0, TOBE, BRECH SRR 5 Bk, 1980a). oo
TR ORI LT TIE T, wilE, PR a GRS, ZOERE, T F o v R OERABRER
DEERBHTHS. WFEbT, HOL<=DhTRLL, IBROAUBD I WERE X 24852t 7 A
RymF g v OBETTD, BIEFEIEET . S0 iy Ay e F o v OIEES, BiEs bRk <
2% DK BARCEN LD TRy, LWl RYELS.

Dy Blit = v S A g iz, DS ¥ Luehdorfia 1B E RECEE T CIBT 2. OB kDD,
Co BUTEEEI L7z Do Bl 7R C &2 BIREE . LsL, COBRlov e i F . vRERLULISEL, #H2E
HRNCH AR E T BENA SN TRV, EEOFHZE L 3 A Bide sl T, #FRERRARTE o1,

Dix BIOBREP LEBLDRITIVFI=RATOL I, FaU vy THYYI, USFUIDI, THAVD I Ly
I F YV IROBMBOE 1 AT — o OMOXERAUMREATHS. v /rv, VAL FFHY
I, VvEvY, va vy i OFERMUMEKEATISS. IhIL, AANI YU, YV, ke
ATy I THEEIR, FR (1980a) X b s, v 3oy i 0UEL ZoER% L 5.

Doy BliY Chrysozephyrus |&, Favonius J&, Quercusia Bic POBBEIZRB LI FU YL iR, &+ v
DI, AFYFUUI, ATHFY A, YbvUI, AYVUI, FueY SR Ud, THwvOI, 4
vy (LB, 1981) DX BRI THS.

Dyx TIZ O 5 3 AUV LI, HTASLY I, F=HIAY -2, $¥=vPI0FEAAUBERTHLM, 3
P iR vavyd, a0 vryy, 79~y I OEROABMEEREL LS.

D, BgBHAECHR TR, vIFvryo i (BR, 1980b) HEOHEERNTHS.

Dyx BLT BB MEAMRO TN TCHMOI VB HEAT L2y T A Y Y 1, 7 vy Y I OWBCRARZMKRAT
H5. BIETFLh oL, P 3w UBRGEBITCBE L udin sy, v 5 B & < BIS Lok
wBihhs.

Lk, Dy, Dix, Doy, Dyx, Dy, Dix © D REORBNZ, v 3 F 2 vEHEREOKKRNTHS. Dy BEKRAT,
DHoTEN - B OZBEAYES . ZORRIHAROMBELERESD LT, vIF VY I OFIROAMBEITE
o « 55 1 BEETRISERC T bha FIR, 1980b). o7l - 8 1 HEHEZRA R 2 LnTEhnb oL@
bbb, oYy 5 o vEOMIIAL 51 - 2 EHMERCE 2T 5 (Bbk, 1980a). Lichi-T, #
By - 551 EETIRRSITEETHD. vy I 7 o v RIOIBI Y THECES S UHT 5. coladitic
XL TIE, KBRS H L LT CUE#2l o T 5. thoz, WRokl - JESERESEET 530
THHH.

E, iz Co, Dy BB CHWVWHEBBRRTHSL. BEDL AL IR e n FEBEEOLDTHS. Dy BlL ot
B3, WOl EEe /K C ek, T - BilEER EEAMT A TH LS. COBBETEETS
Br b oh 07D T, Cp, Dy BEMKELBEICZR LTS,

E, B3 A AT A2 5%F, Zueh s FFTHEIRE. fECBCTCRANMILLAEETHD, BECLE
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BHHB DO TETRIETREIWT T E 7.

ExH,v=FF v, 7EY=FF 7, I¥wvrFav, EVIRF Y, AFSwyrF v, =
AVIZmYRF gV, BAVVEV/IYRF VDY RF g URY RFF aviREE VY RF o VIEOZERZUBARR
RTHD. Fleh =TT, A FF 49, ZAXTN, THARTN, AIFHY, FEFFTensrfhdo
=XFF B, 2T AF UL Cr s AF 2 VEOBOEELAUMEXTHS.

E, BI3BAEZ T, Yot e X ORTCHALhAIRERTHS.

Eyy idv=suxsF v, Y=FF .7, AVEAVY=FF 49, 9535 31vrFvREDYrF 3 vHtE
vEF o VEROBEOEELMUMIERTHES. Y e T o YRHNIERNC X b Eix BEARTH, Eox BRIR35H D
Tk &) LEEfEEY S - T 5.

v rF o VRO RO 1 JEE EiShh - Tuvb Bk, 1980a). = oicdaigifioT i 8 B iz
B, ZOERT Y AF 2 EORMBOAUBL BB L ATH Y, BEHBEEY Lo & Ty Y $F 5 vEE
LRHNTES. Floves o vROEEL, Yo 35 2 vROBEA L g, B - EITERGE2T 5.

E, Mlit=e g vEvEe NFCHLhLAMERT, TENLE DT

F, Blli3_=eh%, 9Afwza/ =549, Zra/)<5 v CHELLZYS, FhLOBOZUB TR Y% it
I R BN - BT, REARRBIRER TR '

Fiy i i ACF qv, 23R, AV IAY, VIRTFN, Y—=RF N, JV32F 3V, 2AFHFHED
ZF g o UBOTREARBUBRERTHD. A A1 FE v Y, $HAFF 90, ARTHATHFRERLITD X
FongF g VR CHEINBFANSE . BORDLDOTEATAT ¥, 7ra)=F 49T, FRFRLHATOHR
ZIni.

Fo Bz A4 ma s =F o 7 CHRESNCORT, FhdEELAUBBR T

Fox WUEF Y/ F a9, #TT eV EY, YX/RE VY, THIAFEYY, AHAFEVY, AY
BTN, AVHEF g9, dAehy, veas=Fauokly, FryrF 9B, 27708, vy AF g
UROBOFELAMUMEATHS. FLFR (1984) LB L, AV F 2 v ZOZBERTH-7E5. FD
BOTERAUMBER TRV IASF 7, 7037 F 57, YRUVRTIT O/ A, TAL BT ) TF g0 L\
527 ~F 2 VREEOBTLEIZES hic. | ,_

MRAEI BT 2 &\ 5 FRIET, &l - JEREA TS Fix, Foax BT v 75 a9, 257 ~F 27
Bl Boh3ERThHhs. ThbOROfEIcE > LTRARELEGENZT 5043, RHTHS.

Ty AF g VRIOZBAIERIE By, By, By, Cy, Cy, Ey, Ey, Ey, Fy, Fix, Fy, Foy, BESHETH B = L i2ER
By 20X 5ty - ERERRSRHT I 2 LA WESER, ZORBERERTH D, BREEOTEE T
BEICE T T 5000l EBbha. Lh L, RUEEHREY &5 27 ~5 3 vRFCII5Ne - [EERREIRE
BT B S DL, WEHCTOERNES LTEUTW5D0, FRLETHD.

FRBOAUMERN LB TR ETER LDV AL ra /) F q U, sra/)=F 47, AATHATFFRN
BFohs. ThOoDREOWENE S LTEREATUMERL L5003 RETH Y, SHBOWRELE-TUER
By,

L &

COWMRCHER LK v 7y 3 voE, # MEBERCHEELZERTE L, WEETIRERCTH IR 7
WICLIT OO0 < B BT 5. RS, FILE—, BEIR—E, N O, JF OB, AEBC, AE 2, &
BRE¥, =ZEEV, B8 B I M, Bk B B —E, HFHBELEOSEK.

Summary

There are some papers about ecdysial cleavage patterns in insects. But those which have been
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reported are about the ecdysis of larvae. And very little has been reported about the ecdysis of
pupae.

In this paper, I studied the cleavage patterns of pupal cuticles of the total 100 species in 7
families, on the basis of 76 species that 1 observed and the other papers (Asmizawa 1980 a, 1980 b,
1980 c, 1981 ; MakiBavasur 1978, 1980 b, 1981 ; Ueno 1981). As a result, it is concluded that the
patterns are classified into 26 types in 6 groups (A-F).

The characteristics of each group (A-F) are described below. A : Pupal cuticles are not cleft on
the mid-dorsal line of the mesothorax. B : Pupal cuticles are cleft on the mid-dorsal line of the
prothorax and the anterior half of the mesothorax. C: Pupal cuticles are cleft on the mid-dorsal
line of the pro- and mesothoraces. D : Pupal cuticles are cleft on the ecdysial cleavage lines of the
head and the mid-dorsal line of the whole thoraces. E : Pupal cuticles are cleft on the mid-dorsal
lines of the whole thoraces. F : Pupal cuticles are cleft on the proximal margin around the
antennae, besides the E-cleavage sites.

Each group is classified into finer types, depending on the transversal cleavage lines of the
pupal cuticles, and all the finer types are 26 in number (Fig. 7).

The pupal cuticle cleavage sites and the other characteristics of each finer types are as follows.
Type-A,: Cleft on the posterior margin of the head and the dorsal margins of the antennae, but
not cleft on the mid-dorsal lines. This type was observed in Hypolimnas misippus. Type-A,: Cleft
on the mid-dorsal lines of the prothorax, besides Aj-cleavage sites. This type was observed in
Mellicta athalia. Type-By: Cleft on the pro-mesothorax suture. This type was observed in
Erebia japonica. Type-B;: Cleft on the posterior margin of the head, the dorsal margin of the
antennae, the mid-dorsal line of the prothorax and the anterior half of the mesothorax. This
type was dominant in Hypolimnas misippus. A few cases of this type were also observed in Papilio
and T7roides, though not dominant in each genus. Type-B,: Cleft on the ventral ends of the
pro-mesothorax suture, besides B,-cleavage sites (Fig. 6). This type was dominant in Ypthima
motschulskyi and Lasiommata deidamia. Type-B;: Cleft on the pro-mesothorax suture, besides
B,-cleavage sites. This type was dominant in Melanitis leda. Type-Cy: Cleft on the posterior
margin of the head, the dorsal margin of antennae, the pro-mesothorax suture, the mid-dorsal
line of mesothorax and the meso-metathorax suture. This type was dominant in Luehdorfia and
Parnassius glacialis (MakiBayasur 1978, 1980 b). Type-C; : Cleft on the posterior margin of the head,
the dorsal margin of antennae and the mid-dorsal line of pro—- and mesothoraces. This type was
dominant in Papilio. Type-Cz: Cleft on the meso-metathorax suture, besides C,-cleavage sites
(Fig. 1). This type was dominant in Atrophaneura alcinous, Troides, Graphium and Papilio machaon.
Type-C, : Cleft on the ventral ends of the pro-mesothorax suture, besides C,-cleavage sites. This
type was observed in Ypthima argus, Papilio protenor and P. maackii, though it was not dominant
in each species. Type-D,: Cleft on the ecdysial arms of the head, the dorsal margin of antennae,
the pro-mesothorax suture, the mid-dorsal lines of the meso- and metathorax and the metathorax-
abdomen suture. This type was observed in Callophrys ferra. Type-D,x : Cleft on the ecdysial
lines of the head, the dorsal margin of antennae, the mid-dorsal line of the whole thoraces and the
metathorax-abdomen suture (Fig. 3). This type was dominant in Artopoetes, Coreana, Ussuriana,
Japonica lutea, Iratsume, Antigius butleri, Strymonidia pruni, Scolitantides orion and Lampides
boeticus (Asmizawa 1980a). Type-D,y : Cleft on the ventral ends of the pro-mesothorax suture,
besides D,y-cleavage sites. This type was dominant in Chrysozephyrus, Favonius, Quercusia,
Narathura, Araragi, Pseudozizeeria, Celastrina argiolus, Tongeia, Lycaeides subsolana, and Taraka
(Ueno 1980). Type-Dj, : Cleft on the pro-mesothorax suture, besides D x—cleavage sites. This type
was dominant in Wagimo, Strymonidia w-album, Spindasis and Lycaeides argyronomon. Type-D,:
Cleft on the ecdysial line of the head, the dorsal margin of antennae, the mid dorsal line of the
whole thoraces and the meso-metathorax suture. This type was characteristic of Curetis acuta
(Asunizawa 1980b). Type-D, : The combination of Dy~ and D,-cleavage sites. This type was
characteristic of Shirozua and Niphanda. Type-E,: Cleft on the posterior margin of the head, the
pro-mesothorax suture, the mid-dorsal line of the meso- and metathoraces and the metathorax-—
abdomen suture. This type was characteristic of Oeneis norna. Type-E,: Cleft on the posterior
margin of antennae and the mid-dorsal lines of the whole thoraces. This type was observed in
Hypolimnas misippus and Lethe marginalis, but it was not dominant in both species. Type-Ex:
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Cleft on the metathorax-abdomen suture, besides E,~cleavage sites (Fig. 2). This type was dominant
in Anthocharis, Aporia hippia, Artogeia, Amnosia chrysippus, Araschnia burejana, Nymphalis vau—
album, Vanessa indica, Dichorragia and Neope goschkevitschii. Type-E,: Cleft on the ventral ends
of the pro-mesothorax suture, besides E,~cleavage sites. This type was observed in Coenonympha
hero. Type-E,x : Cleft on the ventral ends of the pro-mesothorax suture, besides E,z—cleavage sites.
This type was dominant in Eurema, Gonepteryx and Catopsilia pyranthe. Type-E,: Cleft on the
meso-metathorax suture, besides E,—cleavage sites. This type was observed only in Mellicta
athalia. Type-F,: Cleft on the proximal margin of antennae, besides E,-cleavage sites. This type
was observed in Erebia japonica and Melanitis, but it was not dominant in each species. Type-Fx :
Cleft on the metathorax-abdomen suture, besides F;-cleavage sites (Fig. 5). This type was dominant
in Neptis, Kaniska, Polygonia c—album, Inachis and Apatura ilia. Type-F,: Cleft on the ventral
ends of the pro-mesothorax suture, besides F,—cleavage sites. This type was observed in Melanitis
leda, but it was not dominant in this species. Type-F,x : Cleft on the metathorax-abdomen suture,
besides F,—cleavage sites (Fig. 4). This type was dominant in Libythea celtis, Clossiana iphigenia,
Argyreus, Ladoga glorifica, Limenitis populi, Kaniska canace, Cyrestes thyodamas, Acraea issoria
(Asuizawa 1984), Ninguta and Melanitis phedima. ‘

In Papilionidae, the pupae are generally girdled. The girdles are situated in the metathorax in
every species of this family (MakimBavasui, 1980a). Therefore, the cleavage on the mid-dorsal line
does not reach the metathorax, and taken place only in the pro- and mesothoraces. This fact is a
distinctive feature of the ecdysial cleavage patterns in papilionid pupae. The pupal cuticles of
Parassius glacialis, which pupates in the cocoon without making the girdles, are not cleft on the
metathorax mid-dorsal line, either. This suggests that the girdle-pupation has been transformed
secondarily into the cocoon-pupation, in Parnassius glacialis.

On the other hand, the pupae of Pieridae and Lycaenidae are girdled, too. In Pieridae, the girdles
are situated in the first abdominal segment, and in Lycaenidae, the girdles are situated on the
first- the second abdominal segment suture (MakmBayvasHi, 1980a). So, the metathorax of the pupae
in those two families are free from girdles. Therefore, the cleavage on the mid-dorsal line extends
over the whole thoraces. In Pieridae, the pupae of Pierinae have the E,-cleavage type and the
pupae of Coliadinae have the E,—cleavage type. Thus the mode of cleavage in Pieridae is distinctly
divided into two types by subfamilies. In Lycaenidae, the pupal cuticles are cleft by D-group
cleavage types, because the pupae of this family have ecdysial cleavage lines on the head.

Many species in Nymphalidae have F-group pupal cleavage types. It is unknown why the pupal
cuticles are cleft on the proximal margin of the antennae. In Satyridae, there is no fixed feature
in the mode of pupal cleavage.

On the other hand, all species of By, Cy, D, and E, cleavage types pupate beneath fallen leaves
and pebbles. These species take off the prothoracic segment like a cap. This fits their ecological
habitat of narrow places from which they have to emerge at eclosion.
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