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肋 〟ねco∫JβJね♂♂existin 2 b rm sspecialised fbrthe dem andsor2 distinctstrat－

egleS，territoria川 gh ters an d n on－territorialsneaks，W hich give app roxim ately equal

丘tness payo恥．T brritorial ♂♂h ave o ran ge w lngS，W h ereas typlCal n on－territorial

♂♂ a re cle a r－W in g ed ．丑y sim u latin g ag o n istic en c o u n te rs b etw e en ♂♂ it is sh o w n

th at th e 2 m o rp h s sh o w ed d istin c t resp o n se s to th e sig n a l什o m o ra n ge w ln g S：te rrito －

ria l o ran g e－W ln ge d ♂♂ a lw ay s tried to en ter c o n tests，W h ile c lea トW ln g ed ♂ ♂ a lw ay s

抑 O id e d th em ．O n th e o th er h a n d ，th e 2 m o rp h s sh o w e d sim ila r resp o n se s to th e sig t

n a l f t o m c l e a r w l n g S ： b o t h m o r p h s t r i e d t o a t t a c k m o d e l s ． A I s o p r e s e n t e d a r e ‘ p a i n t e d

Cle a r m o d els ’w h ic h w ere clea r－W ln g e d ♂ ♂ w h o se w ln g S h a d b e en p a in te d o ra n g e ，

a n d b o th m o rp h s re sp o n d ed a s ir th ey w e re o ra n g e－W ln g ed m o d els．T h ese o b serv a －

tio n s in d ica te th a t ♂♂ d iscrim in a te b etw e en 丘g h ter a n d sn e a k er m o rp h s u sln g th e

CO lo u r o r w in g s，a n d sh o w s d if托ren t sty le s o r a g o n istic re sp o n ses to w a rd 丘g h ter a n d

Sn e ak e r m o rp h s．It is lik ely th a t n o n －territo rial sn ea k s m a y g a ln an a d v a n ta g e ft o m

n o n －Slg n allin g b e ca u se cle a r w ln g S ln C rea Se Cry p SIS O n a n O th e r ♂ territo ry ，1n C rea S－

1n g th e ir su cc ess in stea lin g co p u la tio n s．N o in d ica tio n w a s fb u n d th a t c lea r－W ln g ed

♂♂ are ？ m im ics，O r th a t h a v in g c lea r w ln g S re d u ce d th e lev el o r a g g res sio n d ire cted

to w a rd s th em by territo ria l o ra n g e－W ln ge d ♂ ♂，

IN T R O D U C T IO N

A ttem p ts to un derstand signal仙nction ，and the infb rm ation tran sm itted by

a p a rt ic u la r t ra lt，O ft e n in v o lv e c o rr e la t in g v a ria tio n in th e ex p r e s sio n o r a tr a it

w ith other know n 別n ess param eters（e．g．q V A R N ST R d M etal．，2000）．E xper－

☆C orrespondimg A uthor，e－m ail：tSub aki＠nies．g o．jp
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im e n t a l stu d ie s h a v e m a n lp u la t e d th e le v e l o r e x p re s s io n o r t h e tr a it a n d t h e n

rec o rd ed th e e f托ct o r th e m a n lp u la tio n h a s o n th e re p ro d u ctiv e su cc ess o r 丘ト

n ess o r its b ea rer．A n a ltern a tiv e ap p ro a ch is to stu d y sy stem s in w h ich so m e

in d iv id u als w ith in th e p o p u la tio n d o n o t slg n a l at a ll．N o n －Slg n allers m a y b e

u n a b le to p a y th e h ig h so c ia l co sts elic ite d b y b ea rln g a Slg n a l．P ig m e n te d a r－

ea s o r p lu m a ge（‘ba d g e s o r sta tu s’）are u sed to th is ef托ct in H a rris’sp a rro w s

（Z o〃0什わぁわヴ〟er〟わ），enabling som e m alesto ㌣Oid costly aggression atfヒeding
Sites（肘 H W E R ，1975）．In these cases‘non－Slgnallers’are likely to be infbrior
in d iv id u a ls ．H o w ev e ち in s o m e o t h e r s p e c ie s n o t s lg n a llin g m a y b e a d a p t lV e b e －

Ca u Se it in c re ases th e su c cess o r a n a ltern a tiv e m a tln g Strateg y F o r ex a m p le，1n

Crickets（G叩肋∫加古e肝r）signalling m ales callto attractfbm ales，and n on－Sign al－

1in g m a le s s ile n t ly s e a rc h fb r fもm a le s（C A D E ，19 7 9 ）．I n g e n e tic a lly p o ly m o rp h ic

ru fr f，カブわ∽αd 〃∫p 〟g〃αズ d a rk n e ck ed re sid en t m a les stro n g ly rep el o th er d a rk

n e c k e d m a l e s ， b u t t o l e r a t e t h e p a l e r s u b m i s s i v e s a t e l l i t e m a l e s （ L A N K ＿ e t a l ． ， 1 9 9 5 ；

W ID E M O ，1998）w hich en ables satellite m alesm ore opp ortu nity to ob tain sn eak

C O p u la tio n s．

In thepolym orphic肋 〟由co∫JαJ由（b rlocalvariation orthepolym orphism ，See
H A Y A S H I e t a l．，2 00 4 ），m a les e c lo se a s o n e o r tw o m o r p h s，W h ic h w e c a ll ‘丘g h レ

アrS’a n d ‘sn ea k s’（T S U B A K －I et a l・，19 9 7）・ T h e d ev elo p m en t o r th e tw o m o rp h s

IS gen etica lly c o n tro lle d（T S U B A K －Ⅰ，2 0 0 3）・ F ig h ters チre te rrito ria l，d efヒn d in g

Su b m e rg ed p iec es o r d e ad w o o d in to w h ic h fbm a le s o v lp O Sit，an d p o sse ss la rg e

S e X u a lly se le c te d o ra n g e p a tc h e s o n th e ir w ln g S a n d a r e d p te r o s tlg m a a t t h e w ln g

tip ．In co n tra st，Sn ea k m a les are n o n －territo ria lm ales，h av e n o o ra n ge w ln g p atCh

（a lth o u g h th e y d o h av e th e s a m e r e d p te r o s tig m a ），a re Sm a lle r th a n te rr ito ria l

m a l e s T S U B A K ＿ I e t a l ． ， 1 9 9 7 ） ， a n d o b t a i n m o s t o r t h e i r r e p r o d u c t i v e s u c c e s s b y

‘stealing cop ulatio ns’on oth er m ales’territo ries．F em ales’w ln gS are also cle叫

b u t a re d istin g u ish e d h・O m th o se o r n o n －territo ria l m a les b y th e p re sen ce o r a

W hite p terostigm a（H O O P E R et al．，1999）．In add itio n to th e behaviou rald i耽 r－

e n c e s b e tw e e n th e tw o m o rp h s，p reV io u s s tu d ie s h a v e a lso sh o w n p h y sio lo g lC a l

di飴rences resu ltin g fto m a selective trade－0肝 丘ghter m ales h ave evolved sp e－

C ia lis a tio n s t y p lC a lly fb u n d in te r rito r ia l o d o n a te sp e c ie s，W h ile s n e a k m a le s h a v e

ev o lv e d sp ecia lisatio n s ty p ic al o r n o n－territo ria lo d o n a te sp ec ie s（P L A IS T O W ＆

T S U B A K I，2 0 0 0）．T h e a sso ciate d c o sts an d b en e丘b o r su ch d if托ren t sp e cialisa－

tion are likely to accou ntfbr d i恥 ren cesin rep rod uctive lifもspan，W hich results in

th e tw o strategies h avin g eq ual丘加 SS（T SU B A K I et al・，1997）・
T h e o ran g e w ln g C O lo u r ln th e te rrito rial m o rp h ，u n lik e in m o st o th er ca lo p －

te ry g id s（S IV A －JO T H Y ；20 0 0）v a rie s w ith n u trie n t lev els a n d a g e，Su g g eStin g th a t

O ra n g e W in g ミa re C O St ly t o p ro d u c e a n d m a in ta in （ H O O P E R e t a l・，19 9 9 ）・ T h u s

O n e eX p lan atlO n fb r w h y th e sm a ller cle a r－W ln ge d m a le s d o n o t p ro d u ce th e o r－

ange slgnalis th at they are avoiding th e energetic cost requ ired to do so．M orph

丘加 SS is eq ual（T S U B A K I et al・，1997），an d selection p ressu res are di飴ren t
（P L A IS T O W ＆ T S U B A K I，2 0 0 0），Su g g eStin g th at n o n －Slg n a llin g m a y p ro v id e
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additionalselective ben e丘tsto clear－W ln ged m ales・T h ere are th ree w 町 Sn On－terri－

torialsneaksm aygainanadvantage什om nonヤgnalling‥（1）clearヤngsincrease
Cry pヲis o n a n o th e r m a les’territo r洪（2）clea r w ln g S e n a b le n？n－te rrltO ria l m a le s
to m lm ic fもm a le s，a n d ／o r（3） c le a r w in g s in d u c e le s s a g g re s slO n ft o m te r r it o r ia l

Orange－W lnged m ales・T hese吋pothesesarenotm utuallyexclusive，how everthey
C a n b e te ste d se p a r a te ly b e c a u s e th e y a re r e la t e d to th e a g g r e s siv e re sp o n se s o c －

Cu rrln g atd i飴ren tstages or a behaviou ralseq uen ce‥the 丘rst hyp oth esis is con－

Cern e d w ith th e d etec tio n o r co n sp eci丘c s 且y in g n ea rb y ，th e sec o n d is c o n c ern e d

W ith m o rp h rec o gn ltlO n a托er d etec tio n ，a n d th e th ird is a b eh a vio u ra l d e cisio n

m a d e a ft e r m o rp h r e c o g n ltlO n ．In th is s tu d y w e m a d e 丘eld o b s e r v a tio n s to a ss e ss

th e 丘rst h y p o th e s is，a n d w e m e a su re d th e r e s p o n s e o r th e tw o m o r p h s t o c o n tr o l

a n d ex p erim en ta lm o d els o r e ac h m o rp h （o r a fbm ale），in o rd er to d e term in e th e

仙nction orthe orange w lng－SpOtand testthe second and thethird 吋potheses．

M E T H O D S

S T U D Y S I T E A N D F I E L D O B S E R W I O N S ． － I n s e c t s w e r e o b s e r v e d a t a m o u n t a i n w o o d ＿

1a n d s tr e a m in G o z e n y a m a ，I b a r a k i P r e fもc tu re ，J a p a n （3 6 0 3 3 ′N ，1 4 0 0 1 7 ’E ）in 1 9 9 8 ．I n b o th y e a r s a 11

a d u lts p resen t in ，a n d e n terln g ，a 20 m stretch w ere ca p tu re d a n d in d iv id u a lly m a rk ed w ith en a m el

p en s・L e托 h in d w in g len gth w a s ta k en a s a m ea su re o r b o d y size ．

B etw een M ay 24 an d July 4 1998，W e m ade daily fb calstud ies o r allind ividu als in this stretch or

riv eち什o m 120 0 h r to 15 00 h r．W e re co rd ed th e te rrito ria lsta tu s o r e a ch m a le，an d sco re d th e n u m b e r

OrCOpu lation seach secu red・Individu als seen on o nly one d ay w ere exclud ed ftom the analyses．M at－

1n g Su CCe SS fb r ea ch in d iv id u a l is p rese n te d a s th e a ve rag e n u m b er o r co p u la tio n s o b ta in e d p e r d ay

M O D E L E X P E R IM E N T S・－W e gau ged th e respo nse or dif托rentm orp hsto di恥 rent slgn alsby

arti丘cially 且カng dead m ales m ou nted on w ire into o ran ge－W lnged m ales’territo ries，Or into the air－

Sp aC e O r p erC h ed cle a r－W ln g ed m a les・D ea d m a le s a re h e rea 托e r re fもr re d to a s ‘m o d e ls，・ M o u n tln g th e

m odelsonw iresallowed usto sim ulatenatura柑i紳tpatternsbyvibrating thew ire．In 1997，W euSed

t h r e e t y p e s o r m o d e l ・ ‘ R e a l o r a n g e － W l n g e d m o d e l s ， w e r e s i m p l y d e a d o r a n g e － W l n g e d m a l e s m o u n t e d

O n W i r e ・ ‘ P a i n t e d c l e a r － W l n g e d m o d e l s ， w e r e c l e a r － W l n g e d m a l e s w h o s e w l n g S h a d b e e n p a l n t e d o r a n g e

W i t h a f b l t － t i p p e d a r t i s t ’ s p e n （ C o p i c ） ・ T h e t h i r d t y p e ， ‘ c o n t r o I c l e a r － W i n g e d m o d e l s ，， W e r e d e a d c l e a r －

W lnged m ales・W e ‘鮎 w ’the m odels atthe su切ect m ale fbr 30s an d recorded the am ou nt or tim e h e

attacked the m odel．Ir the su切ectm ale escalated d uring the en cou nteちW hich in 〟．co∫JαJねam ounts

to sh a rp ve rtic alju m p s（N O M A K U C H I et a l・，19 8 4 ），W e Sim ila rly e sc a la te d th e ‘丘g h t’o r th e m o d e l．

A llm ales along th e 50m stretch or river w ere su 切ected to 30s trialsw ith each m odel，in a rand om or－

der・E ach m ale w assu切ected to th e sam e m odelonly once butw as tested w ith three d if托ren tm odels

un less it disappeared（a fbw clear－W inged m ales d isap peared a触 r the丘rst or the second tests）．W e

allow ed atleast15 m inu tesbetw een successive trialso n the sam e su切ectm ale，and in this exp erim ent

m a le s w ere in d iv id u a lly m a rk e d w ith a series o r c o lo u red d o ts o n th e ab d o m en ．

A n a d d itio n al e x p erim en t a sse ssed th e re sp o n se o r o r an g e－W ln g ed m a les resid en t o n terr ito ries to

a d ea d fb m ale m o d e l，p re Sen ted m o u n te d o n w ire in a sim ila r w ay to th e m a le m o d e ls，
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R E SU IJ S

D A IL y M A T IN G SU C C E SS

N ＝ 1 7

N ＝ 1 1

N ＝ 1 7

C 始a r m a 事e Nonterritorial Territoria1

0 ra n g e m a le orang（∋ma始

F ig ．1．A v era g e d a ily m a tln g Su C Ce SS O f te rrito r ia l，

n o n tte rrito ria l o ra n g e －W ln g e d m a le s，a n d c lea r－W ln ge d

m ale ．

F ig u re l sh o w s the average

d a ily m atln g Su CC eSS O r territo －

rial o ran g e－W ln ge d m a le s，n O n －

－territo r ia l o r a n g e －W ln g e d m a le s

a n d clea r－W ln g ed m a les．T h e a v－

e ra g e m a tln g Su CC eSS O r te rrito －

ria l m a le s（2 ．2 7／d ay ／m ale ）w a s

h ig h e r th a n n o n －te rr it o r ia l o r－

a n g e －W in g ed males（0．28／day／

m a le） o r clear－Winged males

（1．2 5 ／d ay ／m a le）（1もb ．Ⅰ）． N o n －

－territo ria l c le a r－W ln g e d m a le s

Sh o w e d h igh er m a tln g Su CC eSS

t h a n non－territorialorange－

－W ln ge d m a le s．

M O D E L E X PE R IM E N T S

W 己perfbrm ed an A N O V Åw ith m o deltyp e（con tro Icle叫 painted clearand real

O ra n g e）a n d m o rp h ty p e（o ra n ge －O r C le ar－W in g ed m a le）a s in d ep en d en tv a riab les．

T h is e n ab led u s to d e term in e th e b a sis fb r th e in tera ctio n ．T h ere w a s a h ig h ly

Sign i丘can tdi恥ren ce in 丘ghttim e w ith respectto m odeltyp e（F ig．2）：丘ght tim es

l払b le I

R e s u l t o r A N O V A a n d F i s h e r ’ s p L S D t e s t f b r d a i l y m a t i n g s u c c e s s o r t h r e e t y p e s o r m a l e s （ O r a n g e －

－W in g e d te r r it o r ia l，O r a n g e －W in g e d n o n te r r it o r ia l a n d c le a ト W in g e d n o n te r r ito r ia l）

A N O V A

D F SS MS F P

「吋p e 2 2 7．009 13．505

R esid u al

F i s h e r ’s P L S D

C le叫 N onterritorialorange

C le a r，T ヒr r it o r ia l o r a n g e

T ヒr r it o r ia l，N o n te r r it o r ia l o r a n g e

4 2 6 5 ．0 7 3 1．5 4 9

M ean d ifr

O ．9 7 4

－1 ．0 1 6

－1 ．9 8 9

C ritica l d i托

0 ．9 7 2

0 ．8 6 2

0 ．9 7 2

8 ．7 1 6 0 ．0 0 0 7

0 ．0 4 9 6

0 ．0 2 2 0

0 ．0 0 0 2
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W e r e lo n g e r w h e n th e

C O n t rO I c le a r－W ln g e d

m od elsw ere used（ろ，
5 5 ＝ 1 2 ・6 5 ，p ＜ 0・0 0 0 1 ）・

T h ere w a s a lso a slg －

n i丘c a n t dif‡もrencein

n g h t time with re－

Sp eC t tO m O rp h ty p e ：

O ra n g e－W ln g ed m ales

b u g h t more than

C lea r－W ln g ed males

（ダ1，55 ＝ 8・1 1，p ＝

0．0 0 6）．A n d th ere w a s

a slg n i丘c an t in te rac －

tio n between model

ty p e a n d m o rp h ty p e ，

indicatln g d i批ren ces

in 丘g h t tim e o r e a c h

m o r p h a c c o rd in g t o

m o d e l ty p e ： C le a ト

ーW ln g e d m a le s m a in －

1y fbught the clear－
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M o d e Ityp e

［コ C o n tro I c le a r

遊 R e a 10 ra n 9 e
国 E xp e rim e nta 】c le a r

O ra ng e Clear

M a le m o rp h ty p e fi9 h t in g

F ig・ 2・ T im e th a t m ale s o r ea c h m o rp h sp en t 丘g h tin g e a ch o r th re e

m o d els th a t w e re a rti丘c ia lly 且o w n at th e m ．T h e re w a s n o sig n i丘ca n t

d iげb ren c e in 丘g h t tim e b y o ra n g e－W ln g ed m a les w ith re sp e ct to m o d e l

ty p e，b u t t h e re w a s fb r c le a トW ln g e d m a le s：C le a ト W ln g e d m a le s m a in ly

b u g h t ag a ln St Cle a r－W ln g e d m o d e ls．

ーW inged m odel，W hereas orange－W inged m ales fbughtallm odeltypes（ろ，55 ＝
5 ．7 5 ，p ＝ 0 ．0 0 5 ）．

T h ere w a s n o slg n i丘ca n t d i推古re n ce in 丘g h t tim e a cc o rd in g to w h eth er th e m o d －

e l w a s a r e a l o r a n g e－W in g e d m a le o r a c le aト W in g e d m a le p a in te d o ra n g e（ F ig ．2 ，

O r a n g e m a l e ，p a ir e d J t e s t ，′ ＝ 0 ．1 2 4 ，d r ＝ 9 ， n ．S ．；C l e a r m a l e ，′＝ 0 ．5 3 3 ，d r ＝ 1 8 ，

n．s．），SuggeStin g that there w as no p erceived d i恥 rence betw een the n atural or－

a n g e c o lo u r a n d th a t o r t h e p e n ，an d t h a t t h e o r a n g e w ln g C O lo u r w a s th e sig n a l

W h ic h elic ited th e 丘g h t re sp o n se．

R E SPO N SE O F M A L E S T O F E M A L E M O D E L S

I n th e e x p e r im e n t w e c o n d u c te d u s ln g a d e a d fもm a le m o d e l，O r a n g e －W ln g e d

m ales a lw a y s ig n o red th e m o d e l（2 0／2 0 tim e s）．

D IS C U S S IO N

T h ere w a s a b eh av io u ral d if托ren c e b etw e en m a les o r ea ch m o rp h in th eir re－

Sp O n Se tO th e m o d els：O ra n ge －W ln g ed m a les fb u g h t a n y m o d el b u t clea r－W ln g ed

m a le s o n ly fb u g h t m o d e ls o r c le a r－W ln g e d m a le s・ C le a トW ln g e d m a le s in v a r ia b ly

且ed w h en p re sen ted w ith a n o ra n g e m o d el・W もen p re se n te d to an o ra n g e－W ln g ed
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m a le，a Cle a r－W ln g e d m a le m o d e l p a ln te d o r a n g e e lic ite d th e s a m e 丘g h t re sp o n s e

as d id a rea l o ra n g e－W ln ge d m ale．D isp lay o r an o ra n g e w ln g p rO b ab ly slg n i丘es

‘I am a 丘g h ter ’to c o n sp e ci丘cs，W h ilst th e ge n era l a p p ea ran ce o r a clea r－W ln g ed

m ale（th e red p te ro stig m a a n d th e b lu e b o d y c o lo u r）is a lo n e en o u g h to elic it th e

丘g h t re sp o n se 什o m b o th m o rp h s．T h e o ra n g e w in g m o d i丘e s th e resp o n se（丘g h t

O r 且ig h t）o r th e c le a r－W in g e d m o r p h ．

S in ce o ra n g e－W ln g ed m a le s th ey h av e reso u rces to d efb n d it is n o t su rp rlSln g th a t

th e y s h o u ld 丘g h t m o re t h a n c le a r－W in g e d m a le s（N O M A K U C H I e t a l．，1 9 84 ）．

H o w e v e ち th is d o e s n o t e x p la in w h y c le a r－W ln g e d m a le s w e r e p re p a re d t o 丘gh t

providingtherewas？00range申nal・PLA ISTOW ＆TSU BA K I（2000）showed
thatselection fbr traltS in且u encln g 且ight ab ility di飴rs b etw een the tw o m orph s：

C O m p a r e d to c le a r－W ln g e d m a le s，O ra n g e －W ln g e d m a le s h a v e h ig h e r 且ig h t m u s－

Cle ra tio s a n d in v est m o re in th e b u ild u p o r m u scle a n d sto re d 払t．T he cu rre n t

Stu d y su p p o rts su c h a d if托ren tia tio n b y ex p erim en ta lly c o n丘rm ln g th at th ey

Sh ow beh avio uraldi耽ren ces to th e sam e stim u lu s．A likely explanation，th ere－

b re，b r th e d ive rg en t re sp o n se o r th e m o rp h s to a m o d el w ith o ra n g e w ln g S is

t h a t t h e o r a n g e w l n g S l g n a l s t h e m a l e ’s s t a t u s a s a t e r r i t o r i a l m o r p h ， a n d t h a t o r －

ange w in gs 山nctio n as an h on est in dicator or m ale 丘gh ting ab ility（H O O P E R

et a l．，19 9 9）．T h e tw o m o rp h s h ave ev o lv e d d iv erge n t a d a p tiv e b eh av io u ral re－

S p O n Se S tO th is s lg n a l．

T he ad ap tlVe Slgni丘cance o r th e n on－territo rial m orph s‥鮎 e－respo nse to an

O r a n g e W ln g Slg n a l o r a 丘g h te r m a le is o b v io u s，b u t it d o e s n o t e x p la in w h y th e

n o n －te rrito rial m o rp h h a s lo st，O r n eV er eV O lv e d ，O ra n g e W ln g S．S in ce d ev elo p ln g

a n d m a in ta in in g a n o ra n g e w in g is en e rg etica lly co stly（H O O P E R et a l．，19 9 9），

it w o u ld a c c r u e n o b e n e丘ts to a m a le th a t d o e s n o t d e fb n d a te r r it o r y a n d h a s

e v o lv e d a ’n o n －丘g h tin g ’stra t e g y T b r r ito r ia l o r a n g e －W ln g e d m a le s a tt a c k e d c le a r－

－W ln g ed m a les，W h ic h su g ge sts th at th e b e n e丘t cle a r－W ln g ed m a les ge t h・O m n O t

Slgn allin g lS n O t O n e O r aV O id in g ag g ressio n fto m o ra n g e －W ln g ed m a les．

O ra n g e－W ln g ed m a le s n eve r atte m p te d to en g ag e c le ar－W ln g e d m o d els in th e

‘ta n d e m ’p r e－C O p u la to r y g ra s p a n d d id n o t s h o w a n y ln te r e S t in fもm a le m o d e ls，

S u g g e S tln g th a t th e y d o n o t c o n f u se t h e m fb r fもm a le s．H o w e v e r o ra n g e －W ln g e d

m a le s a re o c c a s io n a lly s e e n in ta n d e m w it h c le a r－W ln g e d m a le s in th e 丘eld ．In

n atu ral co n d itio n s o ra n g e－W ln ge d m a les d o so m etim es ap p a ren tly m ista k e clea r－

－W in ge d m a le s fb r fヒm ales（ⅥA T A N A B E ＆ m G U C H I，19 9 0）・ H o w ev er．su c h
h o m o sex u al ta n d em p alrS O rlg ln a ted u su a lly w h en m a les g ra sp e d a c le ar－W ln g e d

m ale，W h ic h h a d a lrea d y in tan d em w ith a fb m a le o n a p erch ．T h ere see m s little

COn山sio n over sex w hen th ey are in alちSu ggeStln g th at the hypo thesis or “m im －

ick in g 托m a les”is u n lik ely in th is sp ecie s．

N o d ire c t t e st w a s m a d e o r th e fヒm a le m im ic r y a n d c ry p s is h y p o th e s e s ．H o w －

e v e ち W e O b s e r v e d n o n －te rr ito r ia l o ra n g e －W ln g e d m a le s o c c a sio n a lly try ln g tO in te r －

C e p t fヒm a le s a r rlV ln g a t te r rito ria l a re a s，b u t in m o st c a se s t h e y w e r e im m e d ia te ly

C h a sed aw ay b y resid en t m a les．In co n tra st，Clea r－W ln g ed m a les o 托e n su cce ed e d
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in g ra sp ln g 托m a les b e fb re te rrito rial m ales fb u n d th em・T h e lo w er av era ge m at－

1n g Su CC eSS O r n O n －te rrito rial o ra n g e －W ln g ed m a le s c o m p a re d to th at o r c le a r－

W inged m ales（F ig・ 1）is p ro bably du e to their co nspi？u O？S W ing colo叫 W hich
m ay p reclu d e su cc essfも1 sn ea k y b eh av io u r a ro u n d terrltO rle S．

T h e b en e丘t th a t n o n－territo ria l m ale s g e t什o m n o t d ev elo p ln g a n O ra n g e W ln g

‾ a Sid e 什o m a re d u ce d en e rg y e干p en d itu re（H O O P E R et a l・，19 9 9）一 is．p ro b－
め1y derived ftom in creased cryp sIS arOun d orange－W ln ged m ales’territorleS，O r

in ap p ro a ch in g fbm a les．T h is id e a is c o n sisten t w ith o b serv atio n s o r th e b e h av －

i o u r o r c l e a r －W i n g e d m a l e s o n a n d a r o u n d o r a n g e － W i n g e d m a l e s ’ t e r r i t o r i e s （ N O －

M A K U C H I etal．，1984 ；T S U B A K I et al．，1997）．

H O O P E R etal・（1999）sh ow ed thataspectsor th e p短m en tation or oran竿e W in gs
d e c lin e d w ith m a le a g e a n d w e re in a u e n c e d b y le v e ls o r n u tr itio n ，Su g g e S tln g th a t

O ra n g e W ln g p lgm en ta tio n m ay h o n estly slg n a l c u rren t c o n d itio n・C o stly tra its

th at h o n estly slgn al a n a sp ect o r q u a lity，Su C h a s c o n d itio n ，m ay eV O lv e a n d b e

m a in ta in ed b y in ter－SeX u a l selectio n ，in tra －SeX u a l se lec tio n ，O r a m ix tu re o r th e

tw o（A N D E R S S O N ，19 9 4；B E R G L U N D e t a l．，199 6）．In te rrito ria l o d o n a te s

in tra sex u al selectio n is p a rticu la rly im p o rta n t sin c e m ale rep ro d u ctiv e su cce ss

is o托e n d ep en d en t o n o b ta in in g a te rrito ry（e．g．，P L A IS T O W ＆ S IV A －JO T H Y ；

1 9 9 6）・ In ca lo p te ry g id s c o n te sts a r e b e s t d e sc r ib e d a s e n e rg e tic w a r s o r a ttr it io n

in w h ich th e ねtter m a le n o rm ally w in s（M A R D E N ＆ W A A G E ，19 9 0；P L A IS T －

O W ＆ S IV A －JO T H Y ；19 9 6）・In th is stu d y w e fb u n d th a t te rrito ria lm a le s alw ay s

en ga g ed in a g gressiv e in te ra ctio n s ir th ey w e re ch a llen g ed ．In d4 c o∫JαJね a lso ，

CO n teStS b etw ee n o ra n g e －W ln g ed m a les seem s to b e re so lv ed b y en erg e tic w a rs o r

a ttritio n ，h o w e v e ち C O n te S tS b e tw e e n o r a n g e －W ln g e d a n d c le a r －W ln g e d m a le s a r e

re so lv ed b y co lo u r slg n allin g ：th is slgn a ls w o rk s in a n a ll－O r－n O th in g m a n n er in

th is sy stem ・F u rth e r w o rk w illb e re q u ired to d ete rm in e w h e th e r a n y co m p o n en ts

O r a m a le ’s w ln g p lg m e n ta t io n a r e u s e d in c o n t e s ts b e tw e e n 丘g h te r m a le s．

A C K N O W L E D G E M E N T S

Y T w as 仙n ded by a gran トin－aid ftom th e Jap an ese M in istry or E d ucation ，Scien ce and C ulture
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