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Weather-related effects on male provisioning were correlated with offspring condition 
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Females and males responded similarly to environmental variability  
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TABLE 1.1. "87AB:7! D9<F! A=6E;96;:8! 3217! A78>! :<! 8T;F6=8! ?<S!
:8FI89;:A98Q! 9;6=D;BBQ! ;=>! @;:89I6BB;9! J6<F;77! E;968>! 78;7<=;BBC! ;=>!
;==A;BBC! ;:! 8;@?! 8B8E;:6<=! >A96=H! :?8! 5B;@U-:?9<;:8>! 5BA8! V;9JB89!
J988>6=H!78;7<=7!D9<F!N[[g!-!LMNN!;:!:?8!ZAJJ;9>!59<<U!#TI896F8=:;B!
.<987:Q!0ZR 

+;96;JB8! >D! F P 
Temperature  ! ! ! ! !
#B8E;:6<=! ! LQ![h! ! hOOR]! ! 0.0001 
48;9! ! NhQ![h! ! [hR\! ! 0.0001 
/A9E8C!I896<>! ! OQ![h! ! hNLR\! ! 0.0001 
48;9!T!7A9E8C!I896<>! ! Y]Q![h! ! YYRN! ! 0.0001 
#B8E;:6<=!T!C8;9! ! OLQ![h! ! ]RO! ! 0.0001 
#B8E;:6<=!T!7A9E8C!I896<>! ! hQ![h! ! NRO! MRL]!
Rainfall  ! ! ! !
#B8E;:6<=! ! LQ![h! ! MRO! MR\h!
48;9! ! NhQ![h! ! O]ORN! ! 0.0001 
/A9E8C!I896<>! ! OQ![h! ! YYMRg! ! 0.0001 
48;9!T!7A9E8C!I896<>! ! Y]Q![h! ! ]hRY! ! 0.0001 
#B8E;:6<=!T!C8;9! ! OLQ![h! ! MR]! MR\]!
#B8E;:6<=!T!7A9E8C!I896<>! ! hQ![h! ! MRY! MR]]!
Caterpillar biomass  ! ! ! !
#B8E;:6<=! ! LQ![h! ! NLRh! ! 0.0001 
48;9! ! NYQ![h! ! \LRg! ! 0.0001 
/A9E8C!I896<>! ! LQ![h! ! LNR]! ! 0.0001 
48;9!T!7A9E8C!I896<>! ! NgQ![h! ! ]RM! ! 0.0001 
#B8E;:6<=!T!C8;9! ! ]Q![h! ! NhR\! ! 0.0001 
#B8E;:6<=!T!7A9E8C!I896<>! ! LQ![h! ! ORL! 0.04 
5<B>!:CI8!?6H?B6H?:7!76H=6D6@;=:!F<>8B!8DD8@:7!WP!q!MRMgXR!
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Figure 1.2. Path model testing hypothesized direct and indirect effects of environmental 
conditions on adult body condition and nestling provisioning rates by female and male S. 
caerulescens and resulting effects on offspring condition at the Hubbard Brook Experimental 
Forest, NH. Environmental conditions include mean maximum daily temperature during the 
incubation and nestling stage, accumulated daily rainfall during the nestling stage, and caterpillar 
biomass sampled near the time of parental provisioning. Significant (P < 0.05) paths are 
delineated with arrows; solid arrows indicate paths significant both for females and males, 
dashed arrows for females only, and dotted arrows for males only. Values next to arrows are 
standardized path coefficients. The proportion of variance explained by each factor in the path 
model appears above the name of that factor in the box, with left values for females and right 
values for males. Only significant paths are shown; the full model is provided in Appendix 1.1, 
Figure S1. Path model support: female !11

2 = 8.4, P = 0.68, RMSE < 0.0001, CFI = 1.00; male: 
!11
2 = 11.0, P = 0.45, RMSE < 0.0001, CFI = 1.00. 
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Step 1. Estimate caterpillar biomass per leaf 
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Step 2. Estimate leaf abundance 
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Step 3. Digitize territory boundaries 
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Step 4. Estimate leaf abundance per territory 
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Step 5. Calculate caterpillar biomass per territory 
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Figure S1. Best-supported full path model testing hypothesized direct and indirect effects of 
environmental conditions on adult body condition and nestling provisioning rates by female and 
male S. caerulescens and resulting effects on offspring condition at the HBEF. Environmental 
conditions include mean maximum daily temperature (incubation and nestling stage), 
accumulated daily rainfall (nestling stage), and caterpillar biomass. Significant (P < 0.05) paths 
are delineated with arrows; solid arrows indicate paths significant both for females and males, 
dashed arrows for females only, dotted arrows for males only, and gray arrows for insignificant 
paths. Asterisks indicate significance levels (***P < 0.001, **P < 0.01, * P < 0.05). Values next 
to arrows are standardized path coefficients and the proportion of variance explained by each 
part of the path model appear above the name of each response variable in the box with left 
values for females and right values for males.  
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CHAPTER 2 

 

REPRODUCTIVE BEHAVIOURAL AND HORMONAL PLASTICITY IN RESPONSE 

TO EXPERIMENTAL FOOD SUPPLEMENTATION AND HABITAT QUALITY IN A 

MIGRATORY SONGBIRD* 
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Materials and Methods 
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Hormone assays 
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Do plasma androgens regulate the mating-parental effort trade-off? 
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Do baseline CORT concentrations indicate energetic stress, regulate parental effort? 
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Discussion 

V8!@<=>A@:8>!:?67!7:A>C!:<!8T;F6=8!:?8!>8H988!:<!S?6@?!J8?;E6<A9;B!IB;7:6@6:C!<D!:?8!J69>7!@;=!



!

!g\

@<FI8=7;:8!D<9!E;96;:6<=!6=!987<A9@8!@<=>6:6<=7!JC!;>`A7:6=H!:?869!F;:6=H!;=>!I;98=:;B!8DD<9:!:<!

F;T6F6a8!6=>6E6>A;B!98I9<>A@:6E8!7A@@877R!*=!I;9:6@AB;9Q!S8!>876H=8>!:?8!D<<>!7AIIB8F8=:;:6<=!

8TI896F8=:!:<!67<B;:8!:?8!8DD8@:7!<D!D<<>!D9<F!;BB!<:?89!D;@:<97!:?;:!E;968>!JC!8B8E;:6<=!:<!

>8:89F6=8!:?8!IB;7:6@6:C!6=!J8?;E6<A9;B!;=>!?<9F<=;B!987I<=787!:<!>6DD898=@87!6=!?;J6:;:!GA;B6:CR!!

!

Effects of food supplementation and habitat quality 
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+;=!Z<A:Q!,R!fR-1RQ!1R!#8=7Q!+R!1R!&;99;7Q!;=>!"R!$6=T:8=R!LMNMR!,@A:8!7:9877!6=>A@87!;!9;I6>!
6=@98;78!<D!:87:<7:89<=8!6=!;!7<=HJ69>e!6FIB6@;:6<=7!D<9!IB;7F;!:87:<7:89<=8!7;FIB6=HR!
38=89;B!;=>!(<FI;9;:6E8!#=><@96=<B<HC!Nh]egMgjgNMR!

f8==6-#689F;==Q!/RQ!#R!3B;A7Q!1R!39Å8JB89Q!ZR!/@?S;JBQ!;=>!2R!f8==6R!LMM]R!3BA@<@<9:6@<6>!
987I<=78!:<!D<<>!;E;6B;J6B6:C!6=!J988>6=H!J;9=!7S;BB<S7!WHirundo rusticaXR!38=89;B!;=>!
(<FI;9;:6E8!#=><@96=<B<HC!Nggegg]jghgR!!
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K8FI8=;897Q!5RQ!,R!$8:897Q!;=>!KR!.<897:89R!LMM]R!/<A9@87!<D!6=>6E6>A;B!E;96;:6<=!6=!IB;7F;!
:87:<7:89<=8!B8E8B7R!$?6B<7<I?6@;B!)9;=7;@:6<=7!<D!:?8!"<C;B!/<@68:C!<D!2<=><=R!/89687!5Q!
56<B<H6@;B!/@68=@87!OhOeN\NNjN\LOR!!

K8::897<=Q!#R!&RQ!+R!0<B;=Q!f9RQ!1R!fR!(;S:?<9=Q!$R!3R!$;9U89Q!;=>!(R!^68H8=DA7R!N[[hR!
$?8=<:CI6@!8=H6=8896=He!A76=H!?<9F<=87!:<!8TIB<98!:?8!F8@?;=67:6@!;=>!DA=@:6<=;B!J;787!<D!
I?8=<:CI6@!E;96;:6<=!6=!=;:A98R!*J67!NO]e\Mj]hR!

K9<<>7F;Q!&R!#RQ!;=>!5R!#R!5C897R!N[[NR!)?8!DA=@:6<=W7X!<D!J69>!7<=HR!,F896@;=!^<<B<H67:!
ONeON]jOL]R!

28=>E;6Q!,R!^RQ!;=>!%R!(?;7:8BR!LMNMR!0;:A9;B!E;96;:6<=!6=!7:9877!987I<=78!67!98B;:8>!:<!I<7:-7:9877!
I;98=:;B!8DD<9:!6=!F;B8!?<A78!7I;99<S7R!Z<9F<=87!;=>!58?;E6<9!g]e[Ohj[YLR!!

28778BB7Q!(R!1R!LMM]R!08A9<8=><@96=8!@<=:9<B!<D!B6D8!?67:<9687e!S?;:!><!S8!=88>!:<!U=<S!:<!
A=>897:;=>!:?8!8E<BA:6<=!<D!I?8=<:CI6@!IB;7:6@6:Co!$?6B<7<I?6@;B!)9;=7;@:6<=7!<D!:?8!"<C;B!
/<@68:C!<D!2<=><=R!/89687!5Q!56<B<H6@;B!/@68=@87!OhOeNg][jNg[]R!!

2<SQ!1RQ!1R!KR!f<CQ!;=>!)R!1;U;=R!LMMhR!'76=H!98H98776<=!:9887!:<!I98>6@:!I;::89=7!<D!F;B8!
I9<E676<=6=H!6=!:?8!7:6:@?J69>!W?6?6XR!,=6F;B!58?;E6<A9!\NeNMg\jNMh]R!!

2<a;=<Q!3R!,RQ!;=>!"R!#R!28F<=R!N[[gR!.<<>!;JA=>;=@8!;=>!I;98=:;B!@;98!6=!C8BB<S!S;9JB897!
WDendroica petechiaXR!58?;E6<9;B!#@<B<HC!;=>!/<@6<J6<B<HC!O\eYgjgMR!

2C==Q!/R!#RQ!(R!VR!598A=89Q!;=>!fR!(R!V6=HD68B>R!LMMOR!/?<9:-:89F!D;7:6=H!;DD8@:7!B<@<F<:<9!
;@:6E6:CQ!@<9:6@<7:89<=8Q!;=>!@<9:6@<7:89<=8!J6=>6=H!HB<JAB6=!6=!;!F6H9;:<9C!7<=HJ69>R!
Z<9F<=87!;=>!58?;E6<9!YOeNgMjNg\R!!

2C==Q!/R!#RQ!2R!/R!Z;CS;9>Q!^R!1R!58=<S6:a-.98>896@U7Q!;=>!fR!(R!V6=HD68B>R!LMMLR!58?;E6<A9;B!
6=78=76:6E6:C!:<!7AIIB8F8=:;9C!:87:<7:89<=8!>A96=H!:?8!I;98=:;B!I?;78!6=!:?8!@?87:=A:-
@<BB;98>!B<=H7IA9Q!Calcarius ornatusR!,=6F;B!58?;E6<A9!hOe\[gj]MOR!!

2C<=Q!5R!#RQ!,R!/R!(?;6=8Q!;=>!&R!VR!V6=UB89R!LMM]R!,!F;::89!<D!:6F6=HR!/@68=@8!OLNeNMgNj
NMgLR!!

1@3B<:?B6=Q!fR!VRQ!fR!1R!f;S<9Q!;=>!#R!&R!K8::897<=R!LMM\R!0;:A9;B!E;96;:6<=!6=!;!:87:<7:89<=8-
F8>6;:8>!:9;>8-<DD!J8:S88=!F;:6=H!8DD<9:!;=>!I;98=:;B!8DD<9:R!,F896@;=!0;:A9;B67:!N\Me]hYj
]\gR!!

16BB89Q!&R!,RQ!(R!1R!+B8@UQ!;=>!&R!2R!%:67R!LMM[R!*=>6E6>A;B!E;96;:6<=!6=!J;78B6=8!;=>!7:9877-
6=>A@8>!@<9:6@<7:89<=8!;=>!I9<B;@:6=!B8E8B7!I98>6@:7!I;98=:;B!8DD<9:!JC!=87:6=H!F<A9=6=H!
><E87R!Z<9F<=87!;=>!58?;E6<9!gheYg\jYhYR!!

0;HCQ!2R!"RQ!;=>!"R!)R!Z<BF87R!LMMg;R!)<!><AJB8-J9<<>!<9!=<:o!*=>6E6>A;B!E;96;:6<=!6=!:?8!
98I9<>A@:6E8!8DD<9:!6=!JB;@U-:?9<;:8>!JBA8!S;9JB897!WDendroica caerulescensXR!,AU!
NLLe[MLj[NYR!!
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0;HCQ!2R!"RQ!;=>!"R!)R!Z<BF87R!LMMgJR!.<<>!B6F6:7!;==A;B!D8@A=>6:C!<D!;!F6H9;:<9C!7<=HJ69>e!;=!
8TI896F8=:;B!7:A>CR!#@<B<HC!]heh\gjh]NR!

0<S6@U6Q!/RQ!;=>!VR!,R!/8;9@CR!LMMgR!/<=H!;=>!F;:8!@?<6@8!6=!J69>7e!?<S!:?8!>8E8B<IF8=:!<D!
J8?;E6<9!?8BI7!A7!A=>897:;=>!DA=@:6<=R!,AU!NLLeNjNYR!!

%AC;=HQ!fR!ÇRQ!$R!fR!/?;9IQ!,R!&;S7<=Q!1R!ÇA8::6=HQ!;=>!1R!Z;AR!LMNNR!Z<9F<=8!B8E8B7!I98>6@:!
6=>6E6>A;B!>6DD898=@87!6=!98I9<>A@:6E8!7A@@877!6=!;!I;77896=8!J69>R!$9<@88>6=H7!<D!:?8!"<C;B!
/<@68:C!5e!56<B<H6@;B!/@68=@87!L\]eLgO\jLgYgR!!

$6=T:8=Q!"RQ!#R!>8!"6>>89Q!2R!,9@U8=7Q!+R!1R!&;99;7Q!;=>!1R!#8=7R!LMM\R!$B;7F;!:87:<7:89<=8!
B8E8B7!<D!F;B8!#A9<I8;=!7:;9B6=H7!WSturnus vulgarisX!>A96=H!:?8!J988>6=H!@C@B8!;=>!6=!
98B;:6<=!:<!7<=H!;=>!I;:89=;B!@;98R!58?;E6<A9!NYYeO[OjYNMR!!

$9<H9;FQ!5R!"R!LMMYR!";E8=!$9<e!*=:89;@:6E8!/<A=>!,=;BC767!/<D:S;98R!)?8!(<9=8BB!2;J!<D!
%9=6:?<B<HCQ!*:?;@;Q!04R!

$CB8Q!$RQ!/R!0R!3R!Z<S8BBQ!&R!.R!&8/;=:8Q!"R!$R!4A=6@UQ!;=>!1R!3A7:;D7<=R!N[[\R!*>8=:6D6@;:6<=!
3A6>8!:<!0<9:?!,F896@;=!569>7e!$;9:!*R!/B;:8!(988U!$9877Q!5<B6=;7Q!(,R!

"!(<98!&8E8B<IF8=:!)8;FR!LMNOR!"e!;!B;=HA;H8!;=>!8=E69<=F8=:!D<9!7:;:67:6@;B!@<FIA:6=HQ!
98D898=@8!6=>8T!E8976<=!LRNgROR!"!.<A=>;:6<=!D<9!/:;:67:6@;B!(<FIA:6=HQ!+68==;Q!,A7:96;R!

"8=889U8=7Q!fRQ!)R!$6897F;Q!;=>!1R!"R!";F8=<D7UCR!LMMLR!,=!8TI896F8=:;B!:87:!<D!:?8!
98B;:6<=7?6I!J8:S88=!:8FI<9;B!E;96;J6B6:C!<D!D88>6=H!<II<9:A=6:687!;=>!J;78B6=8!B8E8B7!<D!
@<9:6@<7:89<=8!6=!;!7?<98J69>R!f<A9=;B!<D!#TI896F8=:;B!^<<B<HC!L[Oe]Nj]]R!!

"<>8=?<A78Q!0R!2RQ!;=>!"R!)R!Z<BF87R!N[[LR!"87AB:7!<D!8TI896F8=:;B!;=>!=;:A9;B!D<<>!98>A@:6<=7!
D<9!J988>6=H!JB;@U-:?9<;:8>!JBA8!S;9JB897R!#@<B<HC!\OeOg\jO\LR!

"<>8=?<A78Q!0R!2RQ!/R!0R!1;::?8S7Q!KR!$R!1@.;9B;=>Q!fR!&R!2;FJ89:Q!2R!"R!*E897<=Q!,R!$9;7;>Q!)R!
/R!/6BB8::Q!;=>!"R!)R!Z<BF87R!LMM]R!$<:8=:6;B!8DD8@:7!<D!@B6F;:8!@?;=H8!<=!J69>7!<D!:?8!
0<9:?8;7:R!16:6H;:6<=!;=>!,>;I:;:6<=!/:9;:8H687!D<9!3B<J;B!(?;=H8!NOegN\jgYMR!!

"<H897Q!2R!#RQ!"R!2R!5A7@?J<FQ!;=>!(R!"R!V;:7<=R!N[\\R!28=H:?-S86H?:!98B;:6<=7?6I7!<D!7?9AJ-
7:8II8!6=E89:8J9;:87R!,==;B7!<D!:?8!#=:<F<B<H6@;B!/<@68:C!<D!,F896@;!#=:<F<B<H6@;B!
/<@68:C!\MegNjgOR!

"<F89<Q!2R!1R!LMMLR!/8;7<=;B!@?;=H87!6=!IB;7F;!HBA@<@<9:6@<6>!@<=@8=:9;:6<=7!6=!D988-B6E6=H!
E89:8J9;:87R!38=89;B!;=>!(<FI;9;:6E8!#=><@96=<B<HC!NL]eNjLYR!

/@?<8@?Q!/R!fR!LMM[R!.<<>!7AIIB8F8=:;:6<=!8TI896F8=:7e!;!:<<B!:<!98E8;B!F8@?;=67F7!:?;:!
F8>6;:8!:6F6=H!<D!98I9<>A@:6<=R!*=:8H9;:6E8!;=>!(<FI;9;:6E8!56<B<HC!Y[eY]MjY[LR!!

/@?<8@?Q!/R!fRQ!"R!5<SF;=Q!#R!/R!596>H8Q!;=>!"R!KR!5<AH?:<=R!LMM\R!5;78B6=8!;=>!;@A:8!B8E8B7!<D!
@<9:6@<7:89<=8!6=!.B<96>;!7@9AJ-`;C7!WAphelocoma coerulescensXe!8DD8@:7!<D!D<<>!
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7AIIB8F8=:;:6<=Q!7AJA9J;=!?;J6:;:Q!;=>!C8;9R!38=89;B!;=>!(<FI;9;:6E8!#=><@96=<B<HC!
NgYeNgMjNhMR!!

/@?<8@?Q!/R!fRQ!1R!,R!"8=78BQ!#R!/R!596>H8Q!"R!KR!5<AH?:<=Q!;=>!)R!#R!V6B@<T8=R!LMM[R!
#=E69<=F8=:Q!HBA@<@<9:6@<6>7Q!;=>!:?8!:6F6=H!<D!98I9<>A@:6<=R!38=89;B!;=>!(<FI;9;:6E8!
#=><@96=<B<HC!NhOeLMNjLM\R!!

/6BE896=Q!5R!N[[]R!58?;E6<A9;B!;=>!?<9F<=;B!987I<=787!<D!:?8!I68>!DBC@;:@?89!:<!8=E69<=F8=:;B!
7:9877<97R!,=6F;B!58?;E6<A9!ggeNYNNjNYLMR!!

+{@B;EQ!"RQ!ZR!Z<6Q!;=>!&R!5B<FGE67:R!LMMOR!.<<>!7AIIB8F8=:;:6<=!;DD8@:7!8T:9;I;69!I;:89=6:C!6=!
?<A78!7I;99<S7!WPasser domesticusXR!58?;E6<9;B!#@<B<HC!NYe\OMj\OgR!!

V;7?JA9=Q!5R!#RQ!fR!fR!16BB7I;AH?Q!&R!2R!1<9967Q!fR!ZR!/@?ABaQ!;=>!fR!.;;J<9HR!LMM\R!'76=H!;!
@<FF89@6;BBC!;E;6B;JB8!8=aCF8!6FFA=<;77;C!:<!GA;=:6DC!:87:<7:89<=8!6=!;E6;=!IB;7F;R!
(<=><9!NM[eN]NjN]hR!!

V;7?JA9=Q!5R!#RQ!&R!2R!1<9967Q!fR!fR!16BB7I;AH?Q!fR!.;;J<9HQ!;=>!fR!ZR!/@?ABaR!LMMLR!'76=H!;!
@<FF89@6;BBC!;E;6B;JB8!9;>6<6FFA=<;77;C!:<!GA;=:6DC!@<9:6@<7:89<=8!6=!;E6;=!IB;7F;R!
(<=><9!NMYegg]jghOR!!

V8J7:89Q!1R!/RQ!ZR!(R!(?A;=H-&<JJ7Q!;=>!"R!)R!Z<BF87R!LMMNR!16@9<7;:8BB6:8!6>8=:6D6@;:6<=!<D!
8T:9;I;69!76987!6=!;!7<@6;BBC!F<=<H;F<A7!S;9JB89R!58?;E6<9;B!#@<B<HC!NLeYO[jYYhR!!

V87:=8;:Q!&R!.RQ!;=>!$R!VR!/?89F;=R!N[[\R!&8=76:C!;=>!8T:9;-I;69!D89:6B6a;:6<=7!6=!J69>7e!;!
@<FI;9;:6E8!;=;BC767R!58?;E6<9;B!#@<B<HC!;=>!/<@6<J6<B<HC!YNeLMgjLNgR!!

V?6:8Q!ZR!N[]MR!,!?8:89<7U8>;7:6@6:C-@<=767:8=:!@<E;96;=@8!F;:96T!87:6F;:<9!;=>!;!>698@:!:87:!D<9!
?8:89<7U8>;7:6@6:CR!#@<=<F8:96@;!Y]e]N\j]O]R!

V6=HD68B>Q!fR!(R!N[]gR!*=DBA8=@87!<D!S8;:?89!<=!98I9<>A@:6E8!DA=@:6<=!6=!D8F;B8!7<=H!7I;99<S7Q!
Melospiza melodiaR!f<A9=;B!<D!^<<B<HC!LMgegYgjgg]R!

V6=HD68B>Q!fR!(R!LMM]R!(<FI;9;:6E8!8=><@96=<B<HCQ!8=E69<=F8=:!;=>!HB<J;B!@?;=H8R!38=89;B!;=>!
(<FI;9;:6E8!#=><@96=<B<HC!Ng\eLM\jLNhR!!

V6=HD68B>Q!fR!(RQ!"R!#R!Z8H=89Q!,R!1R!&AD:CQ!f9RQ!;=>!3R!.R!5;BBR!N[[MR!)?8!c(?;BB8=H8!
ZCI<:?8767de!:?8<98:6@;B!6FIB6@;:6<=7!D<9!I;::89=7!<D!:87:<7:89<=8!78@98:6<=Q!F;:6=H!7C7:8F7Q!
;=>!J988>6=H!7:9;:8H687R!,F896@;=!0;:A9;B67:!NOhe]L[j]YhR!

V6=HD68B>Q!fR!(RQ!;=>!1R!";F8=<D7UCR!N[[[R!Z<9F<=87!;=>!:?8!J8?;E6<9;B!8@<B<HC!<D!7:9877R!
$;H87!NjgN!in!$R!ZR!1R!5;BFQ!8>6:<9R!/:9877!$?C76<B<HC!6=!,=6F;B7R!/?8DD68B>!,@;>8F6@!
$9877Q!/?8DD68B>Q!'KR!



!

!h]

V6=HD68B>Q!fR!(RQ!1R!#R!+67789Q!;=>!)R!&R!V6BB6;F7R!LMM]R!*=:9<>A@:6<=R!*=:8H9;:6<=!<D!8@<B<HC!
;=>!8=><@96=<B<HC!6=!;E6;=!98I9<>A@:6<=e!;!=8S!7C=:?8767R!$?6B<7<I?6@;B!)9;=7;@:6<=7!<D!:?8!
"<C;B!/<@68:C!5e!56<B<H6@;B!/@68=@87!OhOeNg]NjNg]]R!!
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Table 2.1.! "87AB:7! D9<F! 98>A@8>! ;=>! DABB! B6=8;9! F6T8>-F<>8B7! A78>! :<! 8T;F6=8! E;96;:6<=! 6=!
IB;7F;! ;=>9<H8=! ;=>! @<9:6@<7:89<=8! @<=@8=:9;:6<=7! <D! J988>6=H! F;B8! JB;@U-:?9<;:8>! JBA8!
S;9JB897Q!ZAJJ;9>!59<<U!#TI896F8=:;B!.<987:Q!0ZR!/6H=6D6@;=:!:89F7!;98!6=!J<B>R!

Model terma,b Coefficient Wald! "! #$! %!
Reduced model [Androgen] n!p!LLg ! ! !
!!!!!!!!*=:89@8I: !NRNL!v!MRNN ! ! !
!!!!!!!!Treatment (fed) !-MR\g!v!MRY\ NgRMY! N!    < 0.001 
        Treatment x Nest stage! ]ORhY! L!    < 0.001 
!!!!!!!!!!(<=:9<B!T!$;98=:;B!7:;H8 !-NRYM!v!MRNh ! !  
!!!!!!!!!!.8>!T!$;98=:;B!7:;H8 !-MR]M!v!MRYg ! !  
        Treatment x Habitat! hR\\! L!      0.034 
!!!!!!!!!!(<=:9<B!T!2<S!GA;B6:C !-MRYg!v!MRN] ! !  
!!!!!!!!!!.8>!T!2<S!GA;B6:C !-MRL]!v!MRYN ! !  
Full model [Androgen] n!p!N]h ! ! !
!!!!!!!!*=:89@8I:! !NRNL!v!MRL\ ! ! !
!!!!!!!!)98;:F8=:!WD8>X! !-MRNh!v!MRLh MRO]! N! !!!MRgY!
        Nest stage (parental) !-NRLM!v!MRN] YORMh! N!  < 0.001 
        Habitat (low quality) !-MROh!v!MRN] YRMN! N!     0.045 
!!!!!!!!48;9!WLMM[X! ORh\! O! !!MROM!
!!!!!!!!!!LMNM! MRYN!v!MRLO ! !  
!!!!!!!!!!LMNN! MRL[!v!MRLL ! !  
!!!!!!!!!!LMNL! MRL[!v!MRLg ! !  
!!!!!!!!,H8!W,/4X! -MRON!v!MRN[ LRhY! N! !!MRNM!
        Response latency -MRMN!v!MRMM hRMY! N!   0.01 
!!!!!!!!5B88>!:6F8! !MRMO!v!MRMO NRYN! N! !!MRLY!
Reduced model [Corticosterone] n!p!LL\! ! ! !
!!!!!!!!*=:89@8I:! !OR\[!v!MRMh ! ! !
!!!!!!!!)98;:F8=:!WD8>X! !-MROh!v!MRL] MROg! N! !!MRgh!
        Treatment x Nest stage LMRgh! L!  < 0.001!
!!!!!!!!!!(<=:9<B!T!$;98=:;B!7:;H8 !-MRO[!v!MRM[ ! ! !
!!!!!!!!!!.8>!T!$;98=:;B!7:;H8 !MROL!v!MRL\ ! ! !
!!!!!!!!)98;:F8=:!T!Z;J6:;:! MRYN! L! !!!MR]N!
!!!!!!!!!!(<=:9<B!T!2<S!GA;B6:C !MRMg!v!MRNN ! ! !
!!!!!!!!!!.8>!T!2<S!GA;B6:C !-MRM[!v!MRLg ! ! !
 Full model [Corticosterone] n!p!N[\ ! ! !
!!!!!!!!*=:89@8I:! ORhL!v!MRNY ! ! !
!!!!!!!!)98;:F8=:!WD8>X! !-MROY!v!MRLN MRMh! N! !!MR]N!
        Nest stage (parental) !-MRgh!v!MRNM L\R[h! N!  < 0.001 
!!!!!!!!Z;J6:;:!WB<S!GA;B6:CX! !!MRMO!v!MRNM MRM\! N! !!MR\[!
        Year (2009) LLRN]! O!  < 0.001 
!!!!!!!!!!LMNM! -MRYO!v!MRNL ! !  
!!!!!!!!!!LMNN! MRM]!v!MRNL ! !  
!!!!!!!!!!LMNL! -MRMg!v!MRNO ! !  



!
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!!!!!!!!,H8!W,/4X! -MRMg!v!MRNM MRLg! N! !!MRhN!
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CHAPTER 3 

 

EXPERIMENTAL FOOD SUPPLEMENTATION REVEALS HABITAT-SPECIFIC 

REPRODUCTIVE INVESTMENT IN A MIGRATORY SONGBIRD* 
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WJX!Food supplementation, habitat quality and reproductive success!
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W>X!Fitness gains with male reproductive investment!
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METHODS 
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Genetic analysis of parentage 
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Spatial and temporal patterns in EPP  
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Statistical analyses 
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