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Abstract
ゲs	 In	many	cooperative旭y	breeding	anima旭sp	a	combination	of	eco旭ogica旭	constraints	
and	benefits	of	phi旭opatry	favours	offspring	taking	a	subordinate	position	on	the	
nata旭	 territory	 instead	of	dispersing	 to	breed	 independent旭ys	Howeverp	 in	many	
species	individua旭s	disperse	to	a	subordinate	position	in	a	non､	nata旭	group	ｪwsub､
ordinate	between､	groupx	dispersa旭ｫp	despite	旭osing	the	kin､	se旭ected	and	nepotistic	
benefits	of	 remaining	 in	 the	nata旭	groups	 It	 is	unc旭ear	which	socia旭p	 genetic	and	
eco旭ogica旭	factors	drive	between､	group	dispersa旭s

ゴs	 We	aim	to	e旭ucidate	the	adaptive	significance	of	subordinate	between､	group	dispersa旭	by	
examining	which	factors	promote	such	dispersa旭p	whether	subordinates	gain	improved	
eco旭ogica旭	and	socia旭	conditions	by	 joining	a	non､	nata旭	groupp	and	whether	between､	
group	dispersa旭	resu旭ts	in	increased	旭ifetime	reproductive	success	and	surviva旭s

ザs	 Using	 a	 旭ong､	term	 dataset	 on	 the	 cooperative旭y	 breeding	 Seyche旭旭es	 warb旭er	
ｪAcrocephalus sechellensisｫ,	we	investigated	how	a	suite	of	proximate	factors	ｪfood	
avai旭abi旭ityp	group	compositionp	age	and	sex	of	foca旭	individua旭sp	popu旭ation	densityｫ	
promote	subordinate	between､	group	dispersa旭	by	comparing	such	dispersers	with	
subordinates	that	dispersed	to	a	dominant	position	or	became	f旭oaterss	We	then	
ana旭ysed	whether	subordinates	that	moved	to	a	dominant	or	non､	nata旭	subordinate	
positionp	or	became	f旭oatersp	gained	improved	conditions	re旭ative	to	the	nata旭	terri､
tory	and	compared	fitness	components	between	the	three	dispersa旭	strategiess

ジs	 We	 show	 that	 individua旭s	 that	 joined	 another	 group	 as	 non､	nata旭	 subordinates	
were	main旭y	fema旭e	and	thatp	simi旭ar	to	f旭oatingp	between､	group	dispersa旭	was	as､
sociated	with	socia旭	and	demographic	factors	that	constrained	dispersa旭	to	an	in､
dependent	 breeding	 positions	 Between､	group	 dispersa旭	 was	 not	 driven	 by	
improved	eco旭ogica旭	or	socia旭	conditions	in	the	new	territory	and	did	not	resu旭t	in	
higher	 surviva旭s	 Insteadp	 between､	group	 dispersing	 fema旭es	 often	 became	 co､
breeders, obtaining maternity in the new territory, and were likely to inherit the 

territory	in	the	futurep	旭eading	to	higher	旭ifetime	reproductive	success	compared	
to	fema旭es	that	f旭oateds	Ma旭es	never	reproduced	as	subordinatesp	which	may	be	
one	exp旭anation	why	subordinate	between､	group	dispersa旭	by	ma旭es	is	rares

This	is	an	open	access	artic旭e	under	the	terms	of	the	Creative	Commons	Attribution	Licensep	which	permits	usep	distribution	and	reproduction	in	any	mediump	
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ゲ科 |科INTRODUC TION

In	many	cooperative旭y	breeding	 speciesp	 eco旭ogica旭	 conditions	and	
旭ow	breeder	turnover	旭imit	the	possibi旭ities	of	independent	breedingp	
旭eading	 to	 intense	 competition	 for	 breeding	 vacancies	 ｪweco旭ogica旭	
constraints	hypothesisxq	Em旭enp	ゲゾ芦ゴq	Hatchwe旭旭	ｹ	Komdeurp	ゴグググｫs	
In	additionp	the	benefits	that	individua旭s	obtain	by	being	in	a	group	
as subordinates can outweigh the benefits of leaving and breeding 

independent旭yp	 even	 if	 breeding	 vacancies	 are	 avai旭ab旭e	 ｪwbenefits	
of	 phi旭opatry	 hypothesisxq	 Stacey	ｹ	 Ligonp	 ゲゾゾゲq	 Komdeurp	 ゲゾゾゴｫs	
Subordinates	 therefore	often	de旭ay	dispersa旭	and	he旭p	with	 raising	
the	offspring	of	the	breeding	pair	in	the	nata旭	territory	during	future	
breeding	attemptsp	unti旭	they	can	disperse	to	an	independent	breed､
ing	 position	 ｪHatchwe旭旭p	 ゴググゾq	 Koenig	ｹ	Dickinsonp	 ゴグゲ葦q	 Koenigp	
Pite旭kap	Carmenp	Mummep	ｹ	Stanbackp	ゲゾゾゴｫs

Subordinates	 may	 obtain	 important	 benefits	 by	 remaining	 in	
their	 nata旭	 territory	 and	 shou旭d	 on旭y	 disperse	 when	 the	 benefits	
of	 dispersa旭	 outweigh	 the	 benefits	 of	 phi旭opatry	 ｪKomdeurp	 ゲゾゾゴq	
Stacey	ｹ	Ligonp	ゲゾゾゲｫ	and	the	costs	associated	with	dispersa旭	ｪBonte	
et	a旭sp	 ゴグゲゴq	 Hegp	 Bacharp	 Brouwerp	 ｹ	 Taborskyp	 ゴググジq	 Johnsonp	
Fryxe旭旭p	Thompsonp	ｹ	Bakerp	ゴググゾq	Kingmap	Komdeurp	Hammersp	ｹ	
Richardsonp	ゴグゲ葦ｫs	Subordinates	often	benefit	through	access	to	food	
resources	and	protection	from	predatorsp	thereby	increasing	surviva旭	
or	body	condition	ｪHeg	et	a旭sp	ゴググジq	Rid旭eyp	Raihanip	ｹ	Ne旭son､	F旭owerp	
ゴググ芦ｫs	These	effects	can	be	 further	augmented	by	nepotistic	ben､
efitsp	where	parents	preferentia旭旭y	 a旭旭ocate	protection	or	 resources	
towards	 offspring	 ｪDickinsonp	 Euaparadornp	 Greenwa旭dp	 Mitrap	 ｹ	
Shizukap	ゴググゾq	Ekmanp	By旭inp	ｹ	Tege旭str塾mp	ゴグググq	Ne旭son､	F旭ower	ｹ	
Rid旭eyp	ゴグゲ葦ｫs	Subordinates	can	a旭so	obtain	indirect	benefits	by	he旭p､
ing	to	rear	re旭ated	offspring	 ｪBrigap	Penp	ｹ	Wrightp	ゴグゲゴq	Hami旭tonp	
ゲゾ葦ジq	 Richardsonp	 Komdeurp	 ｹ	 Burke	 ゴググザｫp	 or	 direct	 reproduc､
tive	benefits	by	gaining	parentage	within	 the	 territory	 ｪRichardsonp	
Burkep	ｹ	Komdeurp	ゴググゴｫs	A	high	旭ike旭ihood	of	inheriting	the	territory	
ｪPen	ｹ	Weissingp	ゴグググｫp	or	 wshiftingx	 to	a	nearby	vacancy	 ｪKingmap	
Bebbingtonp	 Hammersp	 Richardsonp	 ｹ	 Komdeurp	 ゴグゲ葦q	 Kokko	 ｹ	
Ekmanp	ゴググゴｫ	in	the	future	might	a旭so	se旭ect	for	phi旭opatrys

Despite	 the	benefits	 that	 can	be	obtained	 through	nata旭	 phi旭o､
patryp	in	many	species	subordinates	disperse	and	accept	a	subordinate	
position	 in	otherp	often	unre旭atedp	groups	ｪhenceforthr	wsubordinate	
between､	group	 dispersa旭xq	 Reyerp	 ゲゾ芦ゴq	 James	 ｹ	 O旭iphantp	 ゲゾ芦葦q	
Mart趣n､	Viva旭dip	 Mart趣nezp	 Pa旭ominop	 ｹ	 So旭erp	 ゴググゴq	 Seddon	 et	a旭sp	
ゴググズq	see	a旭so	Rieh旭p	ゴグゲザｫs	As	nepotism	and	kin､	se旭ected	benefits	

are	absent	or	minima旭p	investigating	why	subordinates	move	to	non､	
nata旭	groups	can	revea旭	 important	 information	about	the	socia旭	and	
environmenta旭	 factors	 that	 drive	 both	 phi旭opatry	 and	 dispersa旭s	
Subordinate	 between､	group	 dispersa旭	 may	 be	 a	 best､	of､	a､	bad､	job	
strategy	 for	 subordinates	 forcedp	 such	 as	 by	 evictionp	 to	 disperse	
from	their	nata旭	territorys	Eviction	is	common	in	cooperative旭y	breed､
ing	systems	and	 typica旭旭y	occurs	when	 there	are	conf旭icting	 fitness	
interests	 between	 dominants	 and	 subordinates	 ｪCantp	Hodgep	 Be旭旭p	
Gi旭christp	ｹ	Nicho旭sp	ゴグゲグq	Fischerp	Z塾tt旭p	Groenewoudp	ｹ	Taborskyp	
ゴグゲジｫs	Subordinates	who	cannot	contro旭	the	timing	of	dispersa旭	are	
旭ike旭y	 to	 disperse	 under	 suboptima旭	 conditionsp	 and	 may	 become	
f旭oaters	 ｪisesp	 roaming	 through	 the	 popu旭ation	 without	 association	
with	any	territoryｫs	F旭oaters	旭ack	access	to	group､	defended	resources	
and	protection	from	predatorsp	which	can	reduce	surviva旭	and	repro､
duction	ｪBergp	ゴググズq	Kingmap	Bebbingtonp	et	a旭sp	ゴグゲ葦q	Rid旭ey	et	a旭sp	
ゴググ芦ｫs	Joining	an	unre旭ated	group	as	a	subordinate	cou旭d	function	to	
avoid	such	costs	ｪesgsp	Reyerp	ゲゾ芦グq	Rid旭ey	et	a旭sp	ゴググ芦q	Rieh旭p	ゴグゲザｫs	
On	the	other	handp	irrespective	of	the	possibi旭ity	of	remaining	in	the	
nata旭	 territoryp	 between､	group	dispersa旭	 cou旭d	 function	 to	 increase	
an	individua旭vs	fitness	prospectss	For	instancep	the	fitness	prospects	
of	subordinates	may	increase	if	between､	group	dispersa旭	旭eads	to	in､
creased	access	to	foodp	breeding	opportunitiesp	or	a	shorter	queue	to	
inherit	a	territory	ｪesgsp	Ne旭son､	F旭owerp	Wi旭eyp	F旭owerp	ｹ	Rid旭eyp	ゴグゲ芦ｫs

Our	aim	was	 to	e旭ucidate	 the	proximate	drivers	of	subordinate	
between､	group	dispersa旭	and	its	fitness	consequencess	We	do	this	
by	comparing	subordinate	between､	group	dispersa旭	with	two	other	
common	dispersa旭	strategies	ｪf旭oatingp	and	direct	dispersa旭	to	a	dom､
inant	 positionｫ	 in	 the	 cooperative旭y	 breeding	 Seyche旭旭es	 warb旭er	
ｪAcrocephalus sechellensisｫs	Where	previous	 studies	on	 this	 species	
have	emphasized	the	eco旭ogica旭	and	socia旭	corre旭ates	of	phi旭opatry	
vs.	 dispersa旭	 ｪEikenaarp	 Richardsonp	 Brouwerp	 ｹ	 Komdeurp	 ゴググゼq	
Kingmap	Bebbingtonp	et	a旭sp	ゴグゲ葦ｫp	here	we	focus	specifica旭旭y	on	dis､
persing	individua旭ss	The	majority	of	subordinate	Seyche旭旭es	warb旭ers	
disperse	from	the	nata旭	territory	at	some	pointp	even	if	they	initia旭旭y	
de旭ay	 dispersa旭	 ｪEikenaar	 et	a旭sp	 ゴググゼq	 Kingmap	 Bebbingtonp	 et	a旭sp	
ゴグゲ葦ｫs	We	thus	provide	a	cross､	sectiona旭	overview	of	the	conditions	
under	which	dispersa旭	occurss	Individua旭s	shou旭d	prefer	to	disperse	
to	a	dominant	position	over	becoming	a	f旭oaterp	because	f旭oating	is	
cost旭y	in	this	species	ｪKingmap	Komdeurp	Burkep	ｹ	Richardsonp	ゴグゲゼｫs	
Howeverp	 the	 proximate	 drivers	 and	 the	 fitness	 consequences	
of	 subordinate	 between､	group	 dispersa旭	 re旭ative	 to	 these	 strate､
gies	are	unc旭ears	Firstp	we	assess	which	socia旭	 ｪgroup	sizep	breeder	

ズs	 Our	resu旭ts	suggest	that	subordinate	between､	group	dispersa旭	is	used	by	fema旭es	
to	 obtain	 reproductive	 benefits	 when	 options	 to	 disperse	 to	 an	 independent	
breeding	position	are	旭imiteds	This	provides	important	insight	into	the	additiona旭	
strategies	that	individua旭s	can	use	to	obtain	reproductive	benefitss

K E Y W O R D S

benefits	of	phi旭opatryp	communa旭	breedingp	cooperative	breedingp	joint	nestingp	nata旭	
dispersa旭p	subordinate	between､group	dispersa旭
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rep旭acement	 and	 popu旭ation	 densityｫp	 eco旭ogica旭	 ｪterritory	 qua旭ityｫ	
and	individua旭	ｪsex	and	ageｫ	factors	are	associated	with	subordinate	
between､	group	 dispersa旭s	 Secondp	 we	 test	 whether	 subordinate	
between､	group	dispersers	eventua旭旭y	inhabit	a	better	territory	than	
their own natal territory and better than individuals that floated or 

dispersed	to	a	dominant	positions	Food	avai旭abi旭ityp	competition	for	
breeding	positions	and	the	possibi旭ity	of	direct	benefits	are	a旭旭	 im､
portant	for	surviva旭	and	reproductive	success	in	the	Seyche旭旭es	war､
b旭er	 ｪBrouwerp	 Richardsonp	 Eikenaarp	 ｹ	 Komdeurp	 ゴググ葦q	 Komdeurp	
ゲゾゾゴq	Richardson	et	a旭sp	ゴググゴｫ	and	shou旭d	therefore	affect	dispersa旭	
decisionss	Last旭yp	we	test	whether	subordinate	between､	group	dis､
persa旭	u旭timate旭y	 旭eads	 to	 reproductive	and	 surviva旭	benefits	 com､
pared	to	dispersing	to	a	dominant	positionp	or	f旭oatings	Togetherp	our	
study	 provides	 va旭uab旭e	 insights	 into	 the	 benefits	 of	 subordinate	
between､	group	dispersa旭	 that	 are	 independent	 of	 nata旭	 phi旭opatry	
and	kin､	se旭ected	benefits	and	therefore	contributes	to	understand､
ing	the	drivers	of	socia旭ityp	dispersa旭	and	cooperations

ゴ科 |科MATERIAL S AND METHODS

ゴsゲ科|科Study species

The	Seyche旭旭es	warb旭er	is	a	sma旭旭	insectivorous	passerine	endemic	to	
the	Seyche旭旭es	archipe旭ago	in	the	Indian	Ocean	ｪHammers	et	a旭sp	ゴグゲズq	
Komdeurp	Dugda旭ep	Burkep	ｹ	Richardsonp	ゴグゲ葦ｫs	Data	were	co旭旭ected	
on	Cousin	 Is旭and	 ｪゴゾ	hap	グジºゴグ昼Sp	ズズºジグ昼Eｫ	 from	ゴググゴ	 to	ゴグゲズs	The	
Cousin	Is旭and	popu旭ation	of	Seyche旭旭es	warb旭er	f旭uctuates	around	ザゴグ	
adu旭t	 birds	on	ゲゲグ･ゲゲズ	 territoriess	 Since	ゲゾゾゼp	 cas	 ゾ葦鯵	of	 the	 adu旭t	
popu旭ation	has	been	ringed	in	any	given	yearp	with	each	individua旭	hav､
ing	a	unique	co旭our	and	meta旭	ring	combination	ｪHadfie旭dp	Richardsonp	
ｹ	Burkep	ゴググ葦q	Hammers	et	a旭sp	ゴグゲズｫs	Seyche旭旭es	warb旭ers	are	socia旭旭y	
monogamous, but on Cousin, ca	ズグ鯵	of	territories	contain	one	to	four	
subordinates	 ｪmean	 ┓	 SE	┎	グsゼ	┓	グsグゴq	 ズズ鯵	 of	 subordinates	 are	 fe､
ma旭eｫ	that	are	usua旭旭yp	but	not	a旭waysp	retained	offspring	from	previous	
breeding	attempts	 ｪKingmap	Bebbingtonp	et	a旭sp	ゴグゲ葦ｫs	Territories	are	
stable between years and territory boundaries are identified based on 

spacing	behaviour	and	conf旭icts	with	intruding	conspecifics	ｪKomdeurp	
ゲゾゾゲｫs	Two	distinct	breeding	seasons	occurr	one	major	breeding	season	
ｪJune･Septemberｫ	 and	 one	minor	 breeding	 season	 ｪJanuary･Marchq	
Komdeur	ｹ	Daanp	ゴググズｫs	C旭utches	typica旭旭y	contain	a	sing旭e	egg	ｪゾゲ鯵	
of	c旭utchesｫ	and	many	nests	fai旭	during	incubation	due	to	nest	preda､
tion	ｪKomdeur	ｹ	Katsp	ゲゾゾゾｫs	We	performed	regu旭ar	censuses	through､
out	the	breeding	season	to	determine	ｪゲｫ	group	membershipp	based	on	
where birds are consistently seen foraging and involved in nonantago､
nistic	interactions	with	other	resident	birdsp	and	ｪゴｫ	status	in	the	group	
ｪdominant	breeder	or	subordinateｫ	based	on	mate	guardingp	courtship	
feeding	and	other	affi旭iative	behaviours	ｪKingmap	Komdeurp	et	a旭sp	ゴグゲ葦q	
Richardson	et	a旭sp	ゴググゴｫs	Resighting	probabi旭ities	are	extreme旭y	high	in	
our	study	popu旭ation	ｪゾゴ鯵･ゾ芦鯵q	Brouwer	et	a旭sp	ゴグゲグｫp	so	individua旭s	
that are not observed over two seasons can be confidently assumed 

dead. Birds are caught using mist nets and unringed individuals are 

subsequent旭y	ringeds	B旭ood	samp旭es	ｪゴズ	μ旭ｫ	are	taken	by	brachia旭	veni､
puncture	and	used	for	sexing	and	parentage	ana旭yses	ｪsee	be旭owｫs

Seyche旭旭es	warb旭ers	 take	most	of	 their	arthropod	prey	from	the	
underside	 of	 旭eaves	 ｪKomdeurp	 ゲゾゾゲｫs	 Thereforep	 territory	 qua旭ity	
can	 be	 accurate旭y	 estimated	 in	 terms	of	 arthropod	 abundance	 ｪsee	
Komdeurp	ゲゾゾゴ	and	Brouwer	et	a旭sp	ゴググゾ	for	a	detai旭ed	descriptionｫs	In	
briefp	arthropod	abundance	was	estimated	at	ゲジ	旭ocations	each	month	
during	 the	 breeding	 season	 by	 counting	 the	 number	 of	 arthropods	
on	 the	underside	of	ズグ	 旭eaves	 for	 the	most	abundant	p旭ant	species	
ｪmost旭y	treesｫs	For	each	territoryp	in	each	breeding	seasonp	we	deter､
mined	the	vegetation	cover	of	each	of	the	p旭ant	species	and	the	size	of	
the	territorys	Territory	qua旭ity	was	ca旭cu旭ated	by	mu旭tip旭ying	the	mean	
number	of	arthropods	per	p旭ant	species	and	the	re旭ative	cover	of	that	
p旭ant	speciesp	summed	over	a旭旭	p旭ant	speciess	These	va旭ues	were	then	
mu旭tip旭ied	by	territory	size	and	旭og､	transformeds	For	our	ana旭ysesp	ter､
ritory	qua旭ity	was	mean､	centred	within	breeding	seasons	by	estimat､
ing	the	best	旭inear	unbiased	predictors	ｪBLUPsq	Robinsonp	ゲゾゾゲｫ	from	
a	random	regression	mode旭	to	account	for	between､	year	differences	
due	to	variation	in	the	timing	and	frequency	of	samp旭ings	For	a	sub､
set	of	territories	ｪゴ芦鯵ｫ	for	which	no	estimate	of	territory	qua旭ity	was	
avai旭ab旭e	at	the	time	of	dispersa旭	ｪesgsp	territory	qua旭ity	was	not	a旭ways	
measured	 in	winter	 seasonsｫp	we	used	 the	BLUPs	 for	 that	 territory	
across all seasons for which a measurement was available, which is the 

best	approximation	of	territory	qua旭ity	in	any	given	season	ｪHammersp	
Richardsonp	Burkep	ｹ	Komdeurp	ゴグゲゴq	Groenewoud	et	a旭s	in	prepｫs

ゴsゴ科|科Dispersa旭 strategies

Dispersa旭	to	dominant	or	non､	nata旭	subordinate	positions	was	defined	
as	individua旭s	permanent旭y	旭eaving	their	nata旭	territory	and	sett旭ing	in	
a different territory for at least one season as a dominant or subordi､
nates	Individua旭s	that	dispersed	to	a	dominant	position	usua旭旭y	fi旭旭ed	a	
vacancy	after	the	origina旭	dominant	individua旭	had	died	or	dispersed	
or	theyp	旭ess	common旭yp	deposed	the	dominant	ｪRichardsonp	Burkep	ｹ	
Komdeurp	ゴググゼｫs	In	some	casesp	subordinates	founded	a	new	territoryp	
for	examp旭ep	by	budding	off	part	of	their	resident	territory	ｪKomdeur	
ｹ	Ede旭aarp	ゴググゲｫs	Individua旭s	were	assigned	as	f旭oaters	when	they	per､
manently left their natal territory and were recorded in at least three 

territories during the breeding season, without associating with any 

specific	group	ｪKingmap	Bebbingtonp	et	a旭sp	ゴグゲ葦ｫs	A旭旭	individua旭s	were	
of	 known	 sexp	 which	 was	 determined	 using	 mo旭ecu旭ar	 techniques	
ｪRichardsonp	Juryp	B旭aakmeerp	Komdeurp	ｹ	Burkep	ゴググゲｫs

We	defined	the	age	at	which	an	 individua旭	dispersed	using	the	
mean date between when it was last seen in its natal territory and 

when	first	seen	in	its	new	territorys	Most	birds	ｪジゲグ｠ジ葦ゲｫ	dispersed	
between	fie旭dwork	periodsp	in	which	case	we	used	the	mean	date	be､
tween	these	fie旭dwork	periods	ｪmean	┓	SE number of days between 

fie旭dwork	 periods	┎	ゲゲゼs葦	┓	ズグsゼ	daysｫs	 Dispersa旭	 distance	 was	 
determined as metres between the geometric centres of the natal 

territory	and	the	territory	to	which	the	individua旭	disperseds

ゴsザ科|科Genetic re旭atedness and reproductive success

Pairwise	 genetic	 re旭atedness	 ｪRｫ	 was	 estimated	 based	 on	 ザグ	 mi､
crosate旭旭ite	 旭oci	 ｪRichardson	et	a旭sp	ゴググゲq	Spurgin	et	a旭sp	ゴグゲジｫ	using	
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the	Que旭旭er	 and	 Goodnight	 ｪゲゾ芦ゾｫ	 estimation	 imp旭emented	 in	 the	 
R､	package	wRELATEDx	vグs芦	ｪPewp	Muirp	Wangp	ｹ	Frasierp	ゴグゲズｫs	A	previ､
ous study using these microsatellite loci in the Seychelles warbler 

has	 confirmed	 that	 re旭atedness	 for	 known	 parent･offspring	 pairs	
does not differ from R = グsズ	ｪRichardsonp	Komdeurp	ｹ	Burkep	ゴググジｫ. 
To	 determine	 whether	 dispersers	 that	 joined	 another	 territory	 as	
non､	nata旭	 subordinates	 ｪn = 3 males, n	┎	ゴグ	 fema旭esｫ	obtained	par､
entage	as	subordinatesp	we	assigned	parentage	for	a旭旭	offspring	that	
were	produced	in	that	territory	during	a	foca旭	subordinatevs	tenure	
using MASTERBAYES	ゴsズゴ	ｪHadfie旭d	et	a旭sp	ゴググ葦q	Dugda旭e	et	a旭s	in	prepsｫs

Lifetime	reproductive	success	was	estimated	by	assigning	a旭旭	off､
spring	produced	per	breeding	 fema旭ep	exc旭uding	 those	 that	did	not	
survive	 to	subadu旭thood	 ｪ┒ズ	months	of	ageｫs	 Individua旭s	are	caught	
at	different	points	after	hatchingp	inc旭uding	as	nest旭ingsp	f旭edg旭ings	or	
juveniles but almost all individuals are caught before reaching sub､
adu旭thoods	Furthermorep	morta旭ity	is	highest	prior	to	subadu旭thood	
ｪBrouwer	et	a旭sp	 ゴグゲグｫp	 and	 individua旭s	never	breed	before	 this	 age	
ｪKomdeurp	ゲゾゾズｫs	Using	this	criterion	therefore	more	accurate旭y	re､
f旭ects	recruitment	than	using	a旭旭	offspring	produceds	Lifetime	repro､
ductive success was determined only for females because almost all 

non､	nata旭	subordinates	were	fema旭e	ｪゴグ｠ゴザｫs	On旭y	fema旭es	for	which	
we	had	documented	a旭旭	旭ifetime	reproductive	eventsp	that	isp	that	died	
before	the	end	of	our	study	ｪn = 123, n = 18, n = 8 for females mov､
ing	to	a	dominantp	non､	nata旭	subordinate	or	f旭oating	positionp	respec､
tive旭yq	mean	age	at	death	was	ジs葦	years	and	did	not	differ	between	
different	 strategiesｫp	 were	 inc旭udeds	 Furthermorep	 we	 exc旭uded	 a旭旭	
individua旭s	that	were	trans旭ocated	to	another	is旭and	ｪゴググジ	and	ゴグゲゲq	
Wrightp	Spurginp	Co旭旭arp	ｹ	Komdeurp	ゴグゲジｫ	within	a	year	after	 they	
dispersed	 for	 the	ana旭ysis	of	 surviva旭p	 and	a旭旭	 individua旭s	 that	were	
trans旭ocated	for	the	ana旭ysis	of	旭ifetime	reproductive	successs

ゴsジ科|科Statistica旭 ana旭yses

ゴsジsゲ科|科Proximate drivers of between､ group  
dispersal

To	identify	the	proximate	factors	that	determine	individua旭	disper､
sa旭	 strategiesp	we	 app旭ied	 a	mu旭tinomia旭	 旭ogistic	 regression	 ana旭y､
sis using the R､	package	 wBRMSx	 vゲsズsゲ	 ｪB訟rknerp	 ゴグゲゼｫ	 which	 fits	
mode旭s	 through	 a	 Hami旭tonian	 Monte	 Car旭o	 ｪHMCｫ	 a旭gorithm	 in	
STAN	ｪHoffman	ｹ	Ge旭manp	ゴグゲジq	Stan	Deve旭opment	Team	ゴグゲズｫs	
Multinomial logistic regression generalizes the logistic regression to 

a旭旭ow	for	the	fitting	of	more	than	two	possib旭e	discrete	outcomess	
We	fitted	the	three	a旭ternative	dispersa旭	strategiesr	dispersa旭	to	ｪゲｫ	
a	dominant	position	 ｪreference	categoryq	n	┎	ジグ葦ｫp	 ｪゴｫ	 a	non､	nata旭	
subordinate	position	 ｪn	┎	ゴザｫ	or	 ｪザｫ	 f旭oating	 ｪn	┎	ザゴｫ	as	a	 response	
variab旭es	We	added	individua旭	ｪage	at	dispersa旭p	sexｫp	socia旭	ｪwhether	
breeder	rep旭acement	had	occurredp	group	sizep	popu旭ation	densityｫ	
and	eco旭ogica旭	ｪterritory	qua旭ityｫ	factors	in	the	nata旭	territory	as	pre､
dictorss	Group	size	was	expressed	as	 the	number	of	subordinates	
ｪisesp	o旭der	 than	 three	monthsｫ	present	 in	 the	 territorys	Popu旭ation	
density	 ｪisesp	 the	tota旭	number	of	birds	┒葦	months	on	the	 is旭and	at	
the	start	of	 the	breeding	seasonｫ	was	 inc旭uded	as	a	proxy	 for	 the	

overa旭旭	 degree	 of	 competition	 for	 dominant	 positionss	 Individua旭s	
younger	than	葦	months	se旭dom	disperse	ｪKomdeurp	ゲゾゾ葦q	Eikenaar	
et	a旭sp	 ゴググゼq	 this	 studyｫ	 and	 therefore	 rare旭y	 compete	 for	 breed､
ing	positionss	We	 inc旭uded	 wfie旭d	 seasonx	as	a	 random	effects	We	
used	weak旭y	regu旭arizing	norma旭	priors	on	a旭旭	beta	coefficients	and	
ha旭f､	Cauchy	 priors	 on	 variance	 components	 ｪMcE旭reathp	 ゴグゲズｫs	
Mode旭	 convergence	 and	 assumptions	 ｪ済	 ｪGe旭man	 ｹ	 Rubinp	 ゲゾゾゴｫ	
and	posterior	predictive	checksｫ	were	inspected	using	the	package	
wSHINYSTANx	vゴsグsグ	ｪChangp	Chengp	A旭旭airep	Xiep	ｹ	McPhersonp	ゴグゲゼq	
Gabryp	ゴグゲズｫs	A旭旭	parameter	estimates	are	reported	as	means	with	
ゾズ鯵	Bayesian	credib旭e	interva旭ss

ゴsジsゴ科|科Dispersa旭 to improve conditions

We	investigated	whether	subordinates	 improved	their	conditions	
by	dispersingp	and	whether	such	improvements	differed	between	
dispersa旭	 strategiesp	 using	 predictions	 derived	 from	 a	 benefits､	
of､	phi旭opatry	 frameworks	 We	 tested	 whether	 subordinates	 with	
different	dispersa旭	strategies	experienced	a	change	 ｪcompared	to	
their	nata旭	 territoryｫ	 in	 ｪゲｫ	 territory	qua旭ityp	 ｪゴｫ	group	size	and	 ｪザｫ	
reproductive	competition	ｪisesp	whether	there	was	a	same､	sex	sub､
ordinate	in	the	groupｫ	by	fitting	separate	ｪgenera旭izedｫ	旭inear	mixed	
effects	 mode旭s	 with	 varying	 intercepts	 for	 individua旭s	 ｪn	┎	ジ葦ゲｫs	
Specifica旭旭yp	we	 fitted	 ｪゲｫ	 territory	 qua旭ity	 as	 a	 response	 variab旭e	
with	 a	Gaussian	error	 and	 inc旭uded	 wnata旭	 vss	 dispersa旭	 territoryx	
ｪisesp	 a	 dummy	 variab旭e	 ｪグ｠ゲｫ	 which	 expresses	 the	 differencep	 or	
s旭opep	between	the	nata旭	and	dispersa旭	territory	 in	the	responseｫp	
dispersa旭	 strategyp	 sex	 and	 the	 three､	way	 interaction	 between	
wnata旭	vss	dispersa旭	territorypx	dispersa旭	strategy	and	sex	as	predic､
torss	To	estimate	changes	in	group	sizep	ｪゴｫ	we	fitted	group	size	as	a	
response	variab旭e	assuming	a	Poisson	errors	We	inc旭uded	wnata旭	vss	
dispersa旭	territorypx	dispersa旭	strategy	and	the	interaction	between	
wnata旭	vss	dispersa旭	territoryx	and	dispersa旭	strategy	as	predictorss	
To	assess	whether	 individua旭s	experienced	a	change	in	reproduc､
tive	competitionp	ｪザｫ	we	fitted	the	presence｠absence	of	a	same､	sex	
subordinate	in	the	group	as	a	response	variab旭e	assuming	a	bino､
mia旭	error	distributions	We	inc旭uded	wnata旭	vss	dispersa旭	territorypx	
dispersa旭	strategy	and	the	interaction	between	wnata旭	vss	dispersa旭	
territoryx	and	dispersa旭	strategy	as	predictorss	We	fitted	different	
changes between males and females only for the analysis of terri､
tory	qua旭ityq	a	旭ack	of	variation	in	the	response	prohibited	accurate	
estimation of sex effects in the other two models, and males and 

females were therefore analysed together.

Subordinates may increase their chances of territory inheritance 

by	joining	a	territory	where	the	same､	sex	breeder	is	o旭der	than	the	
same､	sex	breeder	in	their	nata旭	territory	and	thus	is	more	旭ike旭y	to	die	
in	the	near	future	ｪHammers	et	a旭sp	ゴグゲズｫs	To	test	this	predictionp	we	
compared	the	age	of	the	same､	sex	dominant	breeder	in	the	nata旭	and	
dispersa旭	territories	at	the	time	of	dispersa旭	by	fitting	the	ages	of	the	
same､	sex	dominant	breeders	as	a	response	variab旭e	in	a	旭inear	mixed	
mode旭	 with	 varying	 intercepts	 ｪisesp	 random	 effectsｫ	 for	 different	
birds	 ｪsubordinate	 between､	group	 dispersers	 on旭yq	 n = 21 and 23, 

for	nata旭	and	dispersa旭	territoriesp	respective旭yｫs	We	inc旭uded	wnata旭	
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vss	 dispersa旭	 territoryx	 as	 a	 predictors	 Furthermorep	 we	 assessed	
subordinate､	breeder	re旭atedness	in	the	nata旭	and	non､	nata旭	territory	
to	test	whether	individua旭s	that	dispersed	to	non､	nata旭	subordinate	
positions	did	so	to	territories	with	re旭ated	breeders	where	they	cou旭d	
gain	indirect	genetic	benefitss	We	fitted	pairwise	re旭atedness	ｪR; see 

aboveｫ	as	a	response	variab旭e	assuming	a	Gaussian	error	distribution	
and	fitted	wnata旭	vs.	dispersa旭	territorypx	wdominant	sexx	and	its	inter､
action	as	predictor	variab旭ess	We	distinguished	between	fema旭e	and	
ma旭e	dominants	in	this	ana旭ysisp	because	ｪdue	to	extra､	pair	paternityｫ	
relatedness to the dominant female is higher than relatedness to the 

dominant male, and the former is therefore a more reliable indicator 

of	the	indirect	benefits	to	be	gained	ｪKomdeurp	Richardsonp	ｹ	Burkep	
ゴググジq	 Richardson	 et	a旭sp	 ゴググザｫs	 On旭y	 subordinate	 between､	group	
dispersers	were	inc旭uded	in	this	ana旭ysis	ｪn	┎	ゴザｫs

ゴsジsザ科|科Fitness consequences of subordinate 
between､ group dispersa旭

We investigated the fitness benefits of becoming a subordinate on 

a	non､	nata旭	territory	by	assessing	ｪゲｫ	whether	they	obtained	a	domi､
nant	position	through	inheritance	or	wstagingx	ｪdispersing	again	after	
remaining	in	the	non､	nata旭	territory	for	at	旭east	one	seasonq	Cockburnp	
Osmondp	Mu旭derp	Greenp	ｹ	Doub旭ep	ゴググザｫ	and	ｪゴｫ	whether	they	gained	
parentage	 ｪRichardson	 et	a旭sp	 ゴググゴｫs	 Furthermorep	we	 ｪザｫ	 compared	
旭ifetime	reproductive	success	ｪnumber	of	independent	offspringq	see	
ゴsザ	wGenetic	re旭atedness	and	reproductive	successxｫ	of	fema旭es	that	
dispersed	 to	 non､	nata旭	 subordinate	 or	 dominant	 positionsp	 or	 that	
became floaters. Many females in our dataset never successfully re､
produced	ｪズ芦｠ゲジゾｫq	thereforep	tota旭	旭ifetime	reproductive	output	was	
fitted	as	the	response	variab旭e	 in	a	zero､	inf旭ated	Poisson	regression	
mode旭s	Dispersa旭	strategy	was	added	as	a	predictor	and	Bayes	factors	
were calculated to assess the differences between these strategies.

Dispersa旭	 strategies	 might	 have	 different	 costs	 ｪKingmap	
Bebbingtonp	et	a旭sp	ゴグゲ葦p	Kingma	et	a旭sp	ゴグゲゼｫs	We	compared	surviva旭	
to the next season in the first year after an individual had left its 

nata旭	 territory	 for	 individua旭s	 that	 dispersed	 to	 non､	nata旭	 subordi､
nate	or	 dominant	 positionsp	 or	 that	 became	 f旭oatersp	 in	 a	 genera旭､
ized linear model with a binomial error structure. We included age 

at	dispersa旭	ｪin	yearsｫ	as	a	covariate	in	the	mode旭s	We	fitted	separate	
models for males and females, because the low occurrence of male 

between､	group	dispersa旭	prevented	accurate	estimation	of	the	wsex	
x	dispersa旭	strategyx	interactions

A旭旭	 frequentist	mode旭s	were	 fitted	with	package	 wLME4x	vゲsゲ､	ゲゴ	
ｪBatesp	M士ch旭erp	Bo旭kerp	ｹ	Wa旭kerp	ゴグゲズｫ	and	checked	for	mode旭	assump､
tions	such	as	overdispersionp	homogeneity	of	variance	and	norma旭itys	
We	used	an	 information	 theoretic	mode旭	 se旭ection	approach	using	
AICc	ｪAkaikep	ゲゾゼザq	Hurvich	ｹ	Tsaip	ゲゾ芦ゾｫs	We	fitted	fu旭旭	mode旭s	and	
removed variables from the model if this resulted in a lower AICc 

value. Parameter estimation was based on the model with the low､
est	 AICc	 va旭uep	 and	 previous旭y	 dropped	 variab旭es	were	 re､	entered	
sequentia旭旭y	to	be	estimateds	Parameter	significance	was	estimated	
on the basis of likelihood ratio tests between nested models as､
suming a χゴ､	 distribution	 or	 F､	distributions	 Simi旭ar	 wintermediatex	

mode旭	 se旭ection	 approaches	 have	 been	 advocated	 in	 Zuurp	 Ienop	
Wa旭kerp	 Save旭ievp	 and	 Smith	 ｪゴググゾｫs	 A旭旭	 higher､	order	 interactions	
were	dropped	for	the	estimation	of	main	effectsp	and	mode旭	predic､
tions	were	made	using	 the	package	wAICCMODAVGx	vゴsゲ､ゲ	 ｪMazero旭旭ep	
ゴグゲゼｫs	We	used	to	the	package	wMULTCOMPx	vゲsジ､	葦	ｪHothornp	Bretzp	ｹ	
Westfa旭旭p	ゴググ芦ｫ	and	wPHIAx	vグsゴ､	ゲ	ｪDe	Rosario､	Martinezp	ゴグゲズｫ	to	ob､
tain linear contrasts between different factor levels and interactions. 

A旭旭	ana旭yses	were	performed	in	R	version	ザsザsゲ	ｪR	Core	Teamp	ゴグゲ葦ｫs

ザ科 |科RESULTS

ザsゲ科|科Subordinate dispersa旭 strategies

We	 identified	 dispersa旭	 events	 for	 ジ葦ゲ	 subordinates	 ｪn = 223 fe､
males, n	┎	ゴザ芦	ma旭esq	Figure	ゲp	Tab旭e	ゲｫs	Dispersa旭	to	a	dominant	po､
sition	was	most	common	 ｪn	┎	ジグ葦p	芦芦鯵ｫp	whi旭e	ゴザ	 individua旭s	 ｪズ鯵ｫ	
dispersed	to	a	subordinate	position	in	a	non､	nata旭	territory	and	ザゴ	
individua旭s	 ｪゼ鯵ｫ	became	f旭oaterss	Of	the	 individua旭s	 that	moved	to	
a	subordinate	positionp	six	acted	as	stagersp	moving	again	to	either	
a	dominant	 ｪthree	 fema旭es	 and	 two	ma旭esｫ	or	 another	 subordinate	
position	 ｪone	fema旭eｫ	after	staying	 in	the	territory	for	on旭y	a	short	
time	 ｪmean	┓	SE	┎	グsゼズ	┓	グs芦芦	yearsq	seven	 inherited	the	dominant	
position	after	a	mean	of	ゴsズジ	┓	グs芦ゴ	years	ｪa旭旭	fema旭esｫp	and	eight	re､
mained	as	subordinates	in	their	new	territory	unti旭	they	died	ｪtenure	
as	subordinater	mean	┓	SE	┎	ゴsゼゼ	┓	グsゼ葦	yearsq	a旭旭	fema旭esｫs

ザsゴ科|科Proximate drivers of between､ group dispersa旭

Severa旭	 proximate	 factors	 were	 associated	 with	 the	 旭ike旭ihood	
that	 individua旭s	 dispersed	 to	 a	 non､	nata旭	 subordinate	 positionp	

F IGURE  ゲ科The	fate	of	ジ葦ゲ	subordinate	Seyche旭旭es	warb旭ers	that	
fo旭旭owed	different	dispersa旭	trajectories	from	their	origina旭	nata旭	
territoryp	with	proportions	of	ma旭es	ｪb旭ueｫ	and	fema旭es	ｪpinkｫ	in	
each category. When numbers are not carried through to the next 

category, this means that these individuals were seen last in that 

ear旭ier	position
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became	 a	 f旭oaterp	 or	 dispersed	 to	 a	 dominant	 position	 direct旭y	
ｪFigure	ゴｫs	 Subordinate	 between､	group	 dispersers	 were	 most	
often	fema旭e	ｪ芦ゼ鯵ｫp	dispersed	during	periods	of	high	popu旭ation	
densityp	came	from	sma旭旭er	groupsp	and	were	both	younger	 ｪsee	
a旭so	Tab旭e	ゲｫ	and	more	旭ike旭y	to	have	experienced	dominant	ma旭e	
turnover	in	their	nata旭	territory	than	individua旭s	that	dispersed	to	
a	dominant	position	direct旭y	 ｪFigure	ゴｫs	 Individua旭s	 that	became	
f旭oaters	were	younger	than	those	that	moved	to	a	dominant	posi､
tion	direct旭yp	but	they	were	not	more	旭ike旭y	to	be	fema旭e	ｪFigure	ゴq	
ジジ鯵	 of	 f旭oaters	 are	 fema旭eｫ	 and	 the	 旭ike旭ihood	 of	 becoming	 a	
f旭oater	was	not	re旭ated	to	popu旭ation	densitys	Simi旭ar	to	individu､
a旭s	that	moved	to	a	subordinate	positionp	f旭oaters	often	旭eft	their	
nata旭	territory	after	rep旭acement	of	the	dominant	ma旭e	ｪdominant	
ma旭es	were	rep旭aced	for	ゾ｠ザゴ	ｪゴ芦鯵ｫ	f旭oatersp	葦｠ゴザ	ｪゴ葦鯵ｫ	of	subor､
dinate	between､	group	dispersers	and	ジ葦｠ジグ葦	ｪゲゲ鯵ｫ	of	 individu､
a旭s	 that	 dispersed	 to	 a	 dominant	 positionｫs	 Rep旭acement	 of	 the	
dominant	 fema旭e	 in	 the	 nata旭	 territory	 did	 not	 affect	 dispersa旭	
strategy	ｪFigure	ゴｫs

ザsザ科|科Dispersa旭 to improve conditions

There	 was	 no	 difference	 in	 the	 qua旭ity	 of	 the	 nata旭	 and	 disper､
sa旭	 territory	 for	 subordinate	 between､	group	 dispersing	 fema旭es	
ｪχ2

1
 < 0.01, p	┎	グsゾゼq	Figure	ザaｫs	Fema旭es	ｪχ2

1
 ┎	ズsゴ芦p	p	┎	グsグジｫ	and	

ma旭es	 ｪχ2
1

 ┎	葦s芦ズp	 p	┎	グsグジｫ	 that	 moved	 to	 a	 dominant	 breeding	
position	had	significant旭y	旭ower	territory	qua旭ity	in	their	new	ter､
ritory	 ｪFigure	ザaｫs	For	 fema旭es	 that	obtained	a	dominant	position	
after	 f旭oatingp	 territory	 qua旭ity	 was	 a旭so	 旭ower	 in	 the	 new	 terri､
tory	 than	 in	 the	 nata旭	 territory	 ｪχ2

1
 ┎	葦sゴジp	 p	┎	グsグジｫs	Ma旭es	 that	

obtained	a	dominant	position	after	f旭oating	experienced	no	signifi､
cant	change	in	territory	qua旭ity	ｪχ2

1
 = 0.03, p	┎	グsゾゼｫs	Subordinate	

between､	group	 dispersers	 ｪχ2
1

 ┎	グsゼゾp	 p	┎	グsズ葦ｫ	 and	 individua旭s	
that	 obtained	 a	 position	 after	 f旭oating	 ｪχ2

1
 = 0.06, p	┎	グs芦ゲｫ	 did	

not	 move	 to	 groups	 of	 different	 size	 than	 their	 nata旭	 territory	
ｪFigure	ザbｫs	 Howeverp	 subordinates	 that	 dispersed	 direct旭y	 to	 a	
dominant	breeding	position	moved	to	groups	that	contained	fewer	
subordinates	 than	 their	 nata旭	 territory	 ｪχ2

1
 ┎	ザグsゾジp	 p < 0.001; 

Figure	ザbｫs	Subordinates	dispersing	direct旭y	to	a	dominant	breed､
ing	position	a旭so	moved	to	sma旭旭er	groups	re旭ative	to	subordinate	
between､	group	 dispersers	 ｪdf = 1, z = 2.21, p	┎	グsグザq	 Figure	ザbｫs	
The	probabi旭ity	of	having	a	same､	sex	subordinate	in	the	nata旭	and	
new	territory	was	simi旭ar	for	subordinate	between､	group	dispers､
ers	 ｪχ2

1
  < 0.001, p	┎	グsゾゾq	 Figure	ザcｫp	 and	 there	 were	 no	 differ､

ences	between	dispersa旭	strategies	ｪinteraction	wnata旭	vs.	dispersa旭	
territory	 ┌	 dispersa旭	 strategyxr	 χ2

3
 ┎	ジsズズp	 p	┎	グsゴゲｫs	 Overa旭旭p	 the	

probabi旭ity	 of	 having	 a	 same､	sex	 subordinate	 was	 旭ower	 in	 the	
new	 territory	 than	 in	 the	nata旭	 territory	 ｪχ2

1
 ┎	ゲゾsゼジp	p	┑	グs	 ググゲｫs	

Subordinate	between､	group	dispersers	did	not	move	to	territories	
with	 an	 o旭der	 same､	sex	 breeder	 dominant	 ｪχ2

1	┎	グsゴズp	 p = 0.61; 

Figure	ザdｫp	 and	 this	 did	 not	 differ	 between	 subordinate	 sexes	
ｪχ2

1 = 0.06, p	┎	グsゼゾｫs
Subordinates were highly related to the dominants in their 

nata旭	group	ｪRnatal maler	mean	┓	SE	┎	グsゴゾ	┓	グsグジp	z = 6.61, p < 0.001; 

Rnatal femaler	 mean	 ┓	 SE	┎	グsザゾ	┓	グsグズp	 z = 8.72, p	┑	グsググゲｫp	 but	 not	
to the dominants in the territory that they joined as subordinates 

after	dispersing	 ｪRdispersa旭	ma旭er	mean	┓	SE	┎	┋グsグゴ	┓	グsグジp	 z	┎	┋グsジジp	
p	┎	グsゾゾq	Rdispersa旭	fema旭er	mean	┓	SE	┎	グsグザ	┓	グsグジp	z = 0.778, p	┎	グs芦ゾｫs	
Subordinates	were	consequent旭y	旭ess	re旭ated	to	the	dominants	in	the	
territories they joined as subordinates than they were to the domi､
nants in their natal territory, and this decrease was similar between 

subordinates	and	the	dominant	fema旭e	and	ma旭e	ｪchange	in	R: mean 

┓	 SE	┎	┋グsザザ	┓	グsグジp	 χ2
1

 ┎	ジ芦sゼ芦p	 p	┑	グsググゲｫs	 Subordinate､	breeder	
re旭atedness	 between	 the	 nata旭	 and	 dispersa旭	 territory	 showed	 a	
simi旭ar	decrease	when	we	inc旭uded	on旭y	between､	group	dispersing	
subordinate	fema旭es	ｪn = 20; change in Rr	mean	┓	SE	┎	┋グsザ葦	┓	グsグジp	
χ2

1
 ┎	ジゼsゲゴp	p	┑	グsググゲｫs

TABLE  ゲ科Differences	in	age	at	dispersa旭	and	dispersa旭	distances	for	subordinates	in	the	Seyche旭旭es	warb旭er	with	different	dispersa旭	
strategies	using	旭inear	mode旭s	with	sexp	dispersa旭	strategy	and	the	interaction	wsex	┌	dispersa旭	strategyxs	Contrasts	that	differed	significant旭y	
are	disp旭ayed	in	bo旭d

Position 
after 

dispersal

n

Age at dispersa旭 ｪyearsｫ 
ｪmean ┓ SEｫ Dispersa旭 distance ｪmｫ ｪmean ┓ SEｫ

Female Ma旭e Female Ma旭e Female Ma旭e

Dominant ゲ芦ゾ 217 ゲsゴザ	┓	グsグズ ゲsザジ	┓	グsグジ Dom vs. Sub: 

グsゴゼ	┓	グsゲジp	
t	┎	┋ゲsゾ葦p	p = 0.12

ゴザゲsズ芦	┓	芦sゾゾ ゲグゾsゴズ	┓	芦sザゾ Dom vs. Sub: 

グsザゲ	┓	グsゴゼp	
t	┎	ゲsゲズp	p	┎	グsジゼ

Non､	nata旭	
subordi､
nate

20 3 ゲsグズ	┓	グsゲジ グsズゴ	┓	グsザ葦 Sub vs. Float: 

グsグザ	┓	グsゲ芦p	
t = 0.18, p	┎	グsゾ芦

ゴグジsザズ	┓	ゴゼs葦ズ ジ葦sゼゼ	┓	ゼゲsザゾ Sub vss F旭oatr 
┋ゲsジ芦 ┓ グsザゼp 
t = ┋ザsゾジp p ┑ グsググゲ

Floater ゲジ 18 グsゾ	┓	グsゲゼ ゲsグゼ	┓	グsゲズ F旭oat vss Domr 
┋グsザグ ┓ グsゲゴp 
t ┎ ゴsズ芦p p ┎ グsグザ

ザゴズsグザ	┓	ザジsゴゾ ゴ葦ゴsザズ	┓	ジザsゼゴ F旭oat vss Domr 
ゲsゲゼ ┓ グsゴ芦p 
t ┎ ジsゴグp p ┑ グsググゲ

Total 223 238 Fema旭e	vss	Ma旭er	グsゲグ	┓	グsグ葦p	
F	┎	ゴsズゾp	p = 0.11

Fema旭e vss Ma旭er ┋ゲsゴゲ ┓ グsゲゴp 
F ┎ ゲグザsゴp p ┑ グsググゲ
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ザsジ科|科Fitness consequences of subordinate  
between､ group dispersa旭

About	ザ芦鯵	ｪ芦｠ゴゲｫ	of	between､	group	dispersing	subordinate	fema旭es	
gained	parentage	in	their	non､	nata旭	territorys	Subordinate	between､	
territory	 dispersing	 fema旭es	 had	 a	 moderate	 旭ike旭ihood	 of	 inher､
iting	 their	 non､	nata旭	 territory	 ｪザザ鯵q	ゼ｠ゴゲｫp	 and	ズゼ鯵	 ｪジ｠ゼｫ	 of	 these	
inheriting	 subordinates	gained	parentage	as	 a	 subordinate	 in	 their	
non､	nata旭	territorys	Simi旭ar旭yp	among	the	between､	group	dispersing	
fema旭es	that	died	as	a	subordinate	in	their	non､	nata旭	territoryp	ズグ鯵	
ｪジ｠芦ｫ	reproduced	as	a	subordinates	Stagers	ｪn	┎	葦｠ゴゲ	between､	group	
dispersersｫ	never	obtained	parentage	ｪTab旭e	ゴｫs	Subordinate	fema旭es	
produced	ズゴ鯵	 ｪゲズ｠ゴゾｫ	of	 a旭旭	offspring	produced	 in	 their	non､	nata旭	
territories during their tenure.

A旭most	 a旭旭	 f旭oater	 fema旭es	 ｪゾザ鯵q	 ゲザ｠ゲジｫp	 but	 on旭y	 ジジ鯵	 ｪ芦｠ゲ芦ｫ	
of	 f旭oater	ma旭esp	obtained	a	dominant	position	after	 f旭oating	 ｪma旭e	

vs.	 fema旭e	 f旭oaters	 obtaining	 a	 dominant	 position	 after	 f旭oating	
ｪPearsonvs	 χ2､test	 with	 MCMC	 simu旭ated	 p､	va旭uesp	 n	┎	ゴpグググｫr	
χ2 = 8.18, p	┎	グsググズｫs	 This	 difference	 is	 exp旭ained	 by	ma旭e	 f旭oaters	
having	a	 旭ower	probabi旭ity	of	surviva旭	 to	 the	next	breeding	season	
than	ma旭es	that	dispersed	direct旭y	to	a	dominant	position	 ｪジゲ鯵	vss	
ゾゲ鯵	 surviva旭q	 βf旭oater､dominantr	 mean	 ┓	 SE	┎	┋ゴsズジ	┓	グsズジp	 χ2	┎	┋ゴsズゴp	
p	┑	グsググゲq	Figure	ジaｫs	Fema旭es	showed	no	significant	differences	in	
surviva旭	between	dispersa旭	strategies	ｪχ2	┎	グsグズp	p	┎	グsゾゼq	Figure	ジaｫs

Fema旭e	subordinates	that	dispersed	to	a	non､	nata旭	subordinate	
position	 had	 simi旭ar	 旭ifetime	 reproductive	 success	 to	 fema旭es	 that	
moved	direct旭y	to	dominant	position	ｪβsubordinate､dominantr	mean	ｪゾズ鯵	
CIｫ	┎	グsゴゲ	ｪ┋グsゲ葦p	グsズゼｫq	Figure	ジbｫp	and	both	had	higher	旭ifetime	re､
productive	success	than	fema旭e	f旭oaters	ｪβsubordinate､f旭oaterr	mean	ｪゾズ鯵	
CIｫ	┎	グsゾゼ	ｪグsゲゾp	ゲs芦ジｫq	βf旭oater､dominantr	mean	ｪゾズ鯵	CIｫ	┎	┋グsゼ葦	ｪ┋ゲsズ芦p	
┋グsグジｫq	Figure	ジbｫs

ジ科 |科DISCUSSION

In	cooperative旭y	breeding	speciesp	subordinates	are	expected	to	dis､
perse	when	the	fitness	benefits	of	doing	so	outweigh	those	of	nata旭	
phi旭opatry	ｪStacey	ｹ	Ligonp	ゲゾゾゲｫs	In	many	speciesp	individua旭s	旭eave	
their	nata旭	territory	to	sett旭e	as	a	subordinate	e旭sewherep	despite	the	
旭ack	of	nepotism	and	kin､	se旭ected	benefits	on	non､	nata旭	territoriess	
Why	they	do	so	has	been	旭arge旭y	unexp旭ored	ｪbut	see	Rieh旭p	ゴグゲザｫs	
Our	ana旭yses	revea旭	that	dispersa旭	to	a	non､	nata旭	subordinate	posi､
tion	and	f旭oating	are	associated	with	reduced	nepotism	ｪisesp	higher	
旭ike旭ihood	of	dominant	ma旭e	rep旭acementｫ	and	constraints	on	disper､
sa旭	 ｪisesp	 higher	 popu旭ation	 densityｫs	Howeverp	 subordinate	 fema旭es	
can	escape	the	costs	of	f旭oating	by	becoming	a	cobreeder	in	an	un､
re旭ated	groups	We	discuss	our	resu旭ts	be旭ow	and	exp旭ain	how	they	
a旭旭ow	inferences	about	the	importance	of	the	benefits	of	phi旭opatry	
and	eco旭ogica旭	constraints	hypotheses	in	exp旭aining	socia旭ity	in	this	
cooperative旭y	breeding	speciess

ジsゲ科|科Proximate factors promoting between､ 
group dispersal

Nepotism	 and	 parenta旭	 to旭erance	 can	 affect	 dispersa旭	 decisions	
and	fitness	ｪEikenaar	et	a旭sp	ゴググゼq	Ekman	ｹ	Griesserp	ゴググゴq	Ne旭son､	
F旭ower	ｹ	Rid旭eyp	ゴグゲ葦ｫs	Our	ana旭yses	show	that	the	rep旭acement	of	
the dominant male, but not the female, in the natal territory is as､
sociated	with	subordinates	joining	an	unre旭ated	group	or	becoming	
a	f旭oater	ｪFigure	ゴｫs	This	resu旭t	indicates	that	nepotism	ｪto旭erance	by	
a	re旭ated	dominant	ma旭eｫ	p旭ays	a	ro旭e	in	exp旭aining	phi旭opatry	in	this	
speciess	Due	 to	 high	 rates	 of	 extra､	pair	 paternity	 ｪcas	 ジグ鯵	of	 off､
springq	Richardson	et	a旭sp	ゴググゲｫp	phi旭opatric	subordinates	are	on	av､
erage more related to the breeding female than to the breeding male 

ｪRichardson	et	a旭sp	ゴググゴｫs	 If	kin､	se旭ected	benefits	drove	phi旭opatryp	
we	wou旭d	expect	higher	dispersa旭	propensity	when	the	breeding	fe､
ma旭ep	rather	than	the	breeding	ma旭ep	is	rep旭aceds	Thusp	our	resu旭ts	are	
consistent	with	reduced	nepotistic	benefits	and	potentia旭	evictionp	
but	not	reduced	indirect	benefitsp	driving	dispersa旭s	That	eviction	is	

F IGURE  ゴ科Parameter	estimates	with	ズグ鯵	ｪthick	error	barsｫ	and	
ゾズ鯵	ｪthin	error	barsｫ	credib旭e	interva旭s	of	the	proximate	factors	that	
may	drive	the	dispersa旭	strategies	of	ジ葦ゲ	subordinate	Seyche旭旭es	
warb旭erss	Symbo旭s	represent	the	mean	effect	ｪ旭og	odds	ratiosｫ	
that	individua旭s	wi旭旭	disperse	to	a	non､	nata旭	subordinate	position	
re旭ative	to	a	dominant	position	ｪtriang旭esｫp	become	f旭oaters	re旭ative	
to	moving	to	a	non､	nata旭	subordinate	position	ｪsquaresｫ	or	become	
f旭oaters	re旭ative	to	the	probabi旭ity	of	moving	to	a	dominant	position	
ｪcirc旭esｫs	The	reference	category	for	sex	is	wfema旭ex

Age at
dispersal

Territory
quality

Breeder female
replaced

Breeder male
replaced

Number of
subordinates

Population
density

Sex

−4 −3 −2 −1 0 1 2 3 4

Parameter estimate (mean ± CI)

Subordinate vs dominant

Floating vs subordinate

Floating vs dominant
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responsib旭e	for	subordinate	dispersa旭	to	positions	other	than	domi､
nant	 onesp	 is	 further	 supported	by	 between､	group	dispersers	 and	
f旭oaters	being	younger	at	 the	time	of	dispersa旭	and	tending	to	dis､
perse	under	higher	popu旭ation	density	 than	 subordinates	 that	dis､
persed	to	a	dominant	position	ｪFigure	ゴp	Tab旭e	ゲｫs	These	resu旭ts	are	
consistent	with	 reduced	 parenta旭	 to旭erance	 for	 nata旭	 subordinates	
ｪNe旭son､	F旭ower	 ｹ	 Rid旭eyp	 ゴグゲ葦ｫ	 and	 with	 increased	 competition	
for	 independent	 breeding	 positions	 after	 ｪforcedｫ	 dispersa旭p	 such	
as	proposed	by	the	eco旭ogica旭	constraint	hypothesis	ｪEm旭enp	ゲゾ芦ゴｫs	
Interesting旭yp	our	resu旭ts	suggest	that	reduced	旭oca旭	competition	ｪisesp	
group	sizeｫ	increases	the	probabi旭ity	of	between､	group	dispersa旭p	but	
not	f旭oatingp	re旭ative	to	dispersa旭	to	a	dominant	position	 ｪFigure	ゴｫs	
Previous studies in the Seychelles warbler suggest that this is not 

the	 resu旭t	of	dispersa旭	due	to	 increased	competition	 ｪisesp	 for	 foodｫ	

in	the	groupp	because	group	size	 is	not	associated	with	the	overa旭旭	
旭ike旭ihood	of	dispersa旭	ｪEikenaar	et	a旭sp	ゴググゼｫs	One	possibi旭ity	is	that	
sma旭旭	groups	are	an	 indication	of	poor	group	reproductive	success	
and	therefore	of	旭ow	predicted	future	benefits	of	cobreedingp	which	
is	one	of	the	major	benefits	of	fema旭e	phi旭opatry	ｪRichardson	et	a旭sp	
ゴググゴｫs

ジsゴ科|科Between､ group dispersa旭 as a strategy

A旭旭	f旭oaters	either	died	or	gained	a	dominant	position	after	f旭oatingp	
but	none	joined	a	group	as	a	non､	nata旭	subordinatep	which	suggests	
that these individuals are using a different strategy. This is in con､
trast	 to	 pied	babb旭ers	Turdoides bicolor, where floaters were more 

旭ike旭y	to	regain	a	position	as	a	subordinate	than	as	dominant	breeders	

TABLE  ゴ科Mean	tenure	durationp	whether	individua旭s	he旭p	and	gain	reproductive	success	ｪnumber	of	individua旭s	that	gained	parentage	
and	number	of	offspring	sired	by	subordinate	vs.	tota旭	offspring	produced	in	the	territory	during	subordinate	tenureｫ	of	non､	nata旭	
subordinate	Seyche旭旭es	warb旭ers	ｪwhi旭e	subordinateｫ	with	different	eventua旭	fates	in	the	territory	to	which	they	disperseds	Most	ｪn	┎	ゴグｫ	
were females, but two males were observed staging

Subordinate tenure duration 

ｪmean ┓ SE yearsｫ

Number of individua旭s
Offspring sired by subordinate  
ｪout of tota旭 number of offspringｫObserved he旭ping Gained parentage

Died	ｪn	┎	芦ｫ ゴsゼゼ	┓	グsゼ葦 ゼ｠芦	ｪ芦ゼsズ鯵ｫ ジ｠芦	ｪズグ鯵ｫ ゲゲ｠ゲゼ	ｪ葦ジsゼ鯵ｫ

Inherit	ｪn	┎	ゼｫ ゴsズジ	┓	グs芦ゴ ズ｠ゼ	ｪゼゲsジ鯵ｫ ジ｠ゼ	ｪズゼsゲ鯵ｫ ジ｠ゲゴ	ｪザザsザ鯵ｫ

Staging	ｪn	┎	葦ｫ グsゼズ	┓	グs芦芦 ゲ｠葦	ｪゲ葦sゼ鯵ｫ グ｠葦	ｪグ鯵ｫ グ｠グ	ｪグ鯵ｫ

Mean ゴsゲゲ	┓	グsジゾ ゲザ｠ゴゲ	ｪ葦ゲsゾ鯵ｫ 芦｠ゴゲ	ｪザ芦sゲ鯵ｫ ゲズ｠ゴゾ	ｪズゲsゼ鯵ｫ

F IGURE  ザ科Changes in model 

predicted	means	ｪ┓	SEｫ	of	ｪaｫ	territory	
qua旭ityp	ｪbｫ	number	of	subordinates	and	
ｪcｫ	the	probabi旭ity	of	having	a	same､	sex	
subordinatep	between	the	nata旭	ｪcirc旭esｫ	
and	dispersa旭	territory	ｪtriang旭esｫ	for	
subordinates that moved to a dominant 

position	ｪn	┎	ジグ葦ｫp	a	non､	nata旭	subordinate	
position	ｪn	┎	ゴザｫ	or	that	obtained	a	
territory	after	f旭oating	ｪn	┎	ゴゲｫs	Simi旭ar	
to	thatp	in	ｪdｫp	the	age	of	the	same､	sex	
dominant	breeder	in	the	nata旭	ｪn	┎	ゴゲｫ	
and	dispersa旭	ｪn	┎	ゴザｫ	territory	are	givens	
Asterisks	indicate	significance	of	s旭opes	
ｪnsp	not	significantp	nsｰp	┑	グsゲグp	ｰp	┑	グsグズp	
ｰｰｰp	┑	グsググゲｫ
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ｪRid旭ey	et	a旭sp	ゴググ芦ｫs	That	f旭oating	and	becoming	a	non､	nata旭	subordi､
nate are two different strategies in the Seychelles warbler is further 

supported	by	f旭oaters	dispersing	further	than	subordinate	between､	
group	 dispersers	 ｪTab旭e	ゲｫs	 This	 suggests	 that	 between､	group	
dispersers	are	un旭ike旭y	to	have	f旭oated	before	they	join	another	ter､
ritory as a subordinate. Females are also more likely than males to 

prospect	as	a	subordinate	ｪKingmap	Bebbingtonp	et	a旭sp	ゴグゲ葦ｫp	which	
might	 a旭旭ow	 them	 to	 exp旭ore	 opportunities	 to	 join	 a	 territory	 as	 a	
non､	nata旭	 subordinate	 in	 the	 futures	 Recent	 theoretica旭	 work	 has	
shown	thatp	under	intense	competition	for	breeding	vacanciesp	both	
strategies	ｪisesp	obtaining	a	dominant	positionp	or	joining	a	non､	nata旭	
groupｫ	can	emerge	and	coexist	in	the	same	popu旭ation	ｪPortp	Sch訟旭kep	
ｹ	Ostnerp	ゴグゲゼｫs

Our	 resu旭ts	 show	 that	 subordinates	 did	 not	 join	 other	 groups	
to	access	a	territory	of	higher	qua旭ityp	reduce	competition	for	food	
ｪisesp	 group	 sizeｫ	 or	 improve	 the	 chances	 of	 territory	 inheritance	
ｪFigure	ゴｫs	Howeverp	subordinates	that	moved	to	a	dominant	position	
direct旭y	obtained	旭ower	qua旭ity	territories	than	their	nata旭	territory	
ｪFigure	ザaｫp	which	 cou旭d	be	part旭y	 due	 to	new旭y	 formed	 territories	
ｪesgsp	by	buddingｫ	being	sma旭旭er	than	territories	that	have	been	ab旭e	to	
expand	over	severa旭	years	ｪKomdeur	ｹ	Ede旭aarp	ゴググゲｫs	Subordinates	
were, on average, related to the dominant male and female in their 

nata旭	groupp	thus	ab旭e	to	obtain	indirect	genetic	benefitss	Dominant､	
subordinate	 re旭atedness	 estimates	 were	 旭ower	 than	 predicted	 for	
parent･offspring	 dyads	 ｪR	┐	グsズｫ	 and	 differed	 between	 breeding	
ma旭es	and	breeding	fema旭es	due	to	frequent	extra､	group	paternity	
and	 subordinate	 cobreeding	 ｪRichardson	 et	a旭sp	 ゴググゴｫs	 Between､	
group	dispersers	subsequent旭y	moved	into	unre旭ated	groupsp	which	
exc旭udes	 the	possibi旭ity	 that	 subordinates	accrue	benefits	 through	
nepotism	or	re旭atedness	by	dispersingp	but	旭eaves	the	possibi旭ity	that	
subordinate females are allowed to join and cobreed in these terri､
toriesp	because	they	are	unre旭ateds	Howeverp	previous	work	on	the	
Seychelles warbler did not find any evidence for inbreeding avoid､
ance	when	finding	a	mate	ｪEikenaarp	Komdeurp	ｹ	Richardsonp	ゴググ芦ｫp	
and	unre旭ated	fema旭e	subordinates	are	not	more	旭ike旭y	to	reproducep	

than	re旭ated	fema旭es	ｪRichardson	et	a旭sp	ゴググゴｫs	In	consequencep	non､	
natal subordinates do not gain any of the social or ecological benefits 

that we have analysed here relative to their natal territories, but do 

gain	other	ｪreproductiveｫ	benefitsp	which	we	discuss	nexts

ジsザ科|科Surviva旭 and reproductive benefits of 
between､ group dispersa旭

For	fema旭esp	a旭旭	dispersa旭	strategies	have	the	same	high	旭eve旭	of	sur､
viva旭	 ｪFigure	ジaｫs	 Howeverp	 simi旭ar	 to	 what	 was	 found	 in	 Kingmap	
Bebbingtonp	et	a旭s	ｪゴグゲ葦ｫ	and	Kingma	et	a旭s	ｪゴグゲゼｫp	ma旭e	f旭oaters	suf､
fer	higher	morta旭ity	when	f旭oating	compared	to	ma旭e	dispersers	that	
obtain	a	dominant	position	direct旭ys	Differentia旭	surviva旭	for	ma旭e	and	
female floaters suggests that being associated with a territory has 

important	surviva旭	benefits	for	ma旭esp	but	not	for	fema旭ess	Ma旭e	sub､
ordinatesp	howeverp	se旭dom	join	non､	nata旭	territories	as	a	subordinate	
and	 never	 reproduce	when	 they	 do	 ｪTab旭e	ゴｫs	One	 exp旭anation	 for	
this	pattern	is	that	fema旭es	are	to旭erated	in	or	around	other	territories	
much	more	than	ma旭ess	This	is	a旭so	supported	by	our	previous	find､
ing	that	ma旭es	are	more	旭ike旭y	to	be	attacked	by	conspecifics	when	
intruding	into	territories	than	fema旭es	ｪKingma	et	a旭sp	ゴグゲゼｫs	This	pat､
tern	of	fema旭e	acceptance	vss	aggression	towards	ma旭es	concurs	with	
what we know of the Seychelles warbler, where there can be clear 

benefits	of	fema旭e	cobreedingp	but	dominant	ma旭es	frequent旭y	 旭ose	
paternity	to	ma旭es	from	other	territories	ｪRichardson	et	a旭sp	ゴググゲｫs

Our	resu旭ts	show	that	fema旭e	subordinates	were	responsib旭e	for	
ズゴ鯵	of	a旭旭	offspring	produced	in	their	non､	nata旭	territories	ｪTab旭e	ゴｫp	
simi旭ar	 to	 the	 ジゼ鯵	 gained	 by	 a旭旭	 fema旭e	 subordinates	 reported	 in	
another	study	 ｪRichardson	et	a旭sp	ゴググゴｫs	Howeverp	non､	nata旭	subor､
dinate	 fema旭es	had	a	higher	 旭ike旭ihood	of	 inheriting	 their	non､	nata旭	
territory	than	was	previous旭y	reported	for	nata旭	subordinates	 ｪザザ鯵	
of	 non､	nata旭	 subordinates	 inherited	 the	 territory	 vss	 ゴ鯵	 of	 nata旭	
subordinates	 ｪEikenaarp	 Richardsonp	 Brouwerp	 Bristo旭p	 ｹ	 Komdeurp	
ゴググ芦ｫs	As	a	resu旭tp	fema旭es	that	dispersed	to	a	non､	nata旭	subordinate	
position	had	higher	旭ifetime	reproductive	success	than	fema旭es	that	

F IGURE  ジ科 In	ｪaｫp	the	mode旭	predicted	mean	probabi旭ities	ｪ┓	SEｫ	that	dispersing	subordinate	fema旭es	and	ma旭es	survive	to	the	next	
breeding	season	depending	on	their	position	after	dispersa旭	ｪDom	┎	dominantp	Sub	┎	subordinate	and	F旭oat	┎	f旭oaterｫs	On旭y	two	ma旭es	joined	
another	group	as	a	non､	nata旭	subordinatep	which	was	too	sma旭旭	a	samp旭e	size	to	ana旭yse	and	was	therefore	exc旭udeds	In	ｪbｫp	the	predicted	
mean	旭ifetime	reproduction	ｪnumber	of	offspring	produced	that	survived	┒ズ	monthsq	open	circ旭esq	旭eft	axisｫ	ｪ┓	ゾズ鯵	CIｫ	and	distribution	of	
the	raw	data	ｪmedianp	interquarti旭e	range	and	densityq	right	axisｫ	of	a旭旭	fema旭es	with	comp旭ete	reproductive	historiess	Asterisks	indicate	
significant differences according to Bayes factors
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f旭oated	 first	 ｪFigure	ジbq	 ゲsゾ芦	 vss	 グsゼゾ	 offspringp	 respective旭yｫs	 We	
can	specu旭ate	about	severa旭	possib旭e	exp旭anationsr	 ｪゲｫ	 fema旭es	 that	
join	as	subordinates	move	to	higher	qua旭ity	territories	than	f旭oaters	
ｪFigure	ザaｫq	 ｪゴｫ	 these	 fema旭es	 cou旭d	potentia旭旭y	breed	direct旭y	 after	
dispersa旭	as	cobreeding	subordinates	ｪwhi旭e	f旭oaters	旭ost	time	in	the	
process	of	 f旭oatingｫs	Whi旭e	 the	direct	 旭ifetime	reproductive	success	
of	 fema旭e	 between､	group	 dispersers	 seems	 to	 be	 equa旭	 to	 that	 of	
fema旭es	that	disperse	direct旭y	 to	a	dominant	positionp	we	have	not	
taken	into	account	any	potentia旭	indirect	benefits	that	cou旭d	be	ac､
crued by natal subordinates. Although indirect fitness benefits are 

re旭ative旭y	旭ow	in	the	Seyche旭旭es	warb旭er	ｪRichardson	et	a旭sp	ゴググゴｫp	they	
might	give	an	advantage	 to	nata旭	phi旭opatry	over	becoming	a	non､	
natal subordinate.

ジsジ科|科Why do dominants accept non､ nata旭 
subordinates?

An	important	finding	of	our	study	is	that	dispersa旭	to	a	non､	nata旭	
subordinate	position	is	strong旭y	fema旭e	biaseds	A	possib旭e	exp旭ana､
tion for this could be the benefits that both the immigrant female 

and the original members of the new territory can obtain from 

another	 fema旭e	 joining	the	groups	 Incubation	by	subordinate	fe､
ma旭es	ｪma旭es	do	not	incubateｫ	is	common	in	the	Seyche旭旭es	warb旭er	
ｪRichardson	 et	a旭sp	 ゴググゲｫ	 and	 reduces	 nest	 predation	 ｪKomdeurp	
ゲゾゾジq	Kingma	et	a旭sp	in	prepｫs	In	additionp	dominant	ma旭es	may	sire	
additiona旭	 offspring	with	 cobreeding	 fema旭es	 ｪRichardson	 et	a旭sp	
ゴググゲp	ゴググゴｫs	 In	most	species	where	subordinates	 join	unre旭ated	
groupsp	 immigrants	 tend	to	be	ma旭es	 that	seek	copu旭ations	with	
resident	 fema旭esp	 or	wait	 to	 inherit	 the	breeding	position	 in	 ex､
change	 for	he旭p	 ｪesgsp	Reyerp	ゲゾ芦ゴq	Seddon	et	a旭sp	ゴググズq	see	a旭so	
Rieh旭p	ゴグゲザｫs	In	the	Seyche旭旭es	warb旭erp	subordinate	ma旭es	provide	
on旭y	旭imited	he旭p	and	cou旭d	potentia旭旭y	threaten	the	reproduction	
and	position	of	the	dominant	ma旭es	Subordinate	ma旭es	may	there､
fore	 be	 prevented	 from	 joining	 non､	nata旭	 groupss	 A旭though	 our	
current framework did not set out to test the reasons why indi､
vidua旭s	were	accepted	in	territoriesp	future	work	shou旭d	incorpo､
rate ecological and social factors that would increase the benefits 

groups	 cou旭d	 obtain	 from	 accepting	 additiona旭	 group	memberss	
This	 cou旭d	 shed	 旭ight	 on	 the	 question	why	we	do	not	 see	more	
fema旭es	disperse	to	non､	nata旭	subordinate	positionss

ズ科 |科CONCLUSIONS

Our	resu旭ts	shed	旭ight	on	the	benefits	of	cooperative	breeding	under	
varying social and ecological conditions and show how these can be 

independent	of	benefits	accrued	through	kin	se旭ection	and	nepotisms	
We	suggest	that	becoming	a	f旭oater	can	be	considered	a	w旭ast	resortx	
strategys	Interesting旭yp	both	f旭oating	and	dispersa旭	to	a	non､	nata旭	sub､
ordinate	position	seem	to	be	driven	by	constraints	on	the	timing	and	
destination	of	dispersa旭p	such	as	increased	competition	for	breeding	
positions	 and	potentia旭	 eviction	 from	 the	nata旭	 territorys	Howeverp	
some	dispersing	fema旭es	are	ab旭e	to	join	other	territories	and	cobreed	

with	the	dominant	pairp	and	many	of	 these	fema旭es	 inherit	 the	ter､
ritorys	This	 resu旭ts	 in	dispersa旭	 to	 a	non､	nata旭	 subordinate	position	
旭eading	to	higher	旭ifetime	reproductive	success	compared	to	f旭oating	
and	simi旭ar	to	subordinates	that	disperse	to	a	dominant	positions
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