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Introduction

iIndividuals acquire higher quality territorieBgnsch and Hasselquist 19%hd matesNlaller 1994, begin breeding earlie€fistol
1995, and consequently experience greater seasonal reproductive perfo(Raneeet al. 1994; Hasselquist 199&elationships
between arrival date, territory quality and seasonal reproductive performance highlight the importance of settlemimtidatttics
male and female migratory birds that hold breeding territories.
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This study examined the relationship between arrival timing and seasonal reproductive performancedrstalmsglandbird : 5;5” X NemnemLake
migrant, the American redsta@d€tophagaruticilla , arri ving at northerly breeding grounds I n M ’ . nsul a
Specifically, we evaluated the influence of arrival day on (1) territory quality, as reflected by territory vegetatiomnn@2)ft ake

Mi chi gands
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breeding, and (3) seasonal reproductive performance by testing the following predictions.. N

Predictionl: Gi ven redstartso p rgeowté foreshwite abfindant shrubu(®hgrry ansl Blanes 1997), we
expected early arriving males to settle on territories encompassing more-gemwtitvegetation than later arrivals. Variatio
fores_t age allowed evaluation of this pre_diction. T_he study area was characterize_d by a gradient of diﬁerentiall;_haged _patc Sgure 1. somiehariral n @hares study site fn Wlehlgamnd
ranging from < 20 years to > 75 years since clearing. The youngest areas contained dense stands of youngAtaésam fir ( asterisk marks the approximate location of the 5 ha study area.

balsame®§ with no canopy, whereas the oldest patches were dominated by older northern whitéhagdarccidentalis and
contained little to no shrubby vegetation.

Prediction 2: Breeding date is positively affected by arrival date. This prediction reflects the increased probability of offspring
successfully entering the breeding population if fledged early (Klomp 1970; Perrins and McCleery 1989).

Prediction 3: Arrival timing influences reproductive performance; early arriving individuals produce larger clutches with heavier
eggs and nestlings than later arrivals. Egg and nestling size relate positively to recruitment probability (Magrath 1992).

Nestling at Day 5

Methods o Redstart Nestlings in Balsam Fir
_ _ _ _ _ _ _ _ _ Typical Breeding Habitat
This work was conducted during the spring migratory and breeding periods at a five ha site on the shoreline of northeronLake
I n Michiganos eastern2WMNF580M)e.ni nsar eas t( FM gauateatliomeéwas a mi xture of conifers I ncluding northern
white cedar Thuja occidentalis= 61%, balsam firAbies balsam&a= 10%, quaking aspe®¢pulus tremuloidgs= 7%, white -
spruce Picea glaucal: 5%, paper birChHetuIa papyriferal= 2%, white pine RinUS StrObU)'S: 1%, red pineRinus resinos)a< 1%, Arrival dates by sex and male age for breeding American redstarts at Pontchartrain Shores,
and balsam pOp'&P@pU'US balsamifeba< 1%. Michigan. Male age comparisons were made using M&hiiney tests.
Mean Median S.E. C.V. Min Max n Z P
Birds 1998- 2001
_ _ _ _ o _ _ _ _ _ 203 1998 - 2001 SYMale 14758 147 060 508 130 164 158
We combined a permanent netting array with target netting to maximize the likelihood of capturing birds on the dayatiey arriv 151 - f\;anjle| ASYMale 14042 139 081 577 126 160 101 -6.865 <0.001
. . . . . I ale
We restricted analyses to first captures of birds before 12 June to ensure capture data accurately reflected arandhidhy. St ] 7777 Female Female 146.19 146 053 474 132 164 171
. . . . . - 1oj 1998
mgasuremen_ts mclgded body mass, tarsus length and unflatte_ned wing chord. Visible, subcut_aneous fat dep(_)s,l_ts V\Ldare_ quantﬂ : St 14511 15 ool a6 1a6  16s e
using a sixpoint ordinal scale (Helms and Drury 1960). Each bird was aged and sexed according to characteristics oyténed in | ? 5 ) ASYMale 13682 135 126 379 130 146 17 -4370 <0001
(1997), fitted with a USFWS aluminum band and individually cblanded. T ||| | I Female 14446 1435 108 529 134 162 50
> O vR 2097 29997 1999
Nests fo | a 94947 ] 4 SYMale 148.76 148 118 532 137 162 45
_ _ _ ] o _ _ _ _ . 5_: 4 & / ASY Male 140.00 137 150 6.15 126 159 33 4471 <0.001
After finding a nest, the coldvand combination of each adult was verified and the nest monitored to determine clutcminiéitg|o o] - 475 Female 147.07 1485 089 402 136 160 44
: : ! . . ] U /
clutch size, egg mass and nestling mass at Day 5 (hatch day = Day 0). Nests were only included in analyses when uwemiere c ] 4 2000
s e . . . b % — SY Male 147.91 147 0.87 2.69 142 157 21
of clutch initiation date. Where necessary, we estimated hatc_h and fledge dates based on averages calculated fr_wtmo’lests for 15 SvMae 14114 140 141 620 13 160 27 438 0001
these dates were known. We calculated mean egg and nestling mass for each clutch; these averages are used in sypeequent 4 Female 14427 143 089 360 132 160 34
Territory Vegetation 125 130 135 140 145 150 155 160 165 2001
SY Male 149.65 149 143 5.83 130 164 37
. . . . e L. Julian Day ASYMale 139.06 1385 218 627 129 159 16 -3.737 <0.001
We estlmated vegetation composition using a modlfl_catlon of methodology pr_oposed by James and Shugart (197Q). We used t fomale 14003 148 128 528 138 164 33
vegetation sampling points to characterize each territory. We located one point at the nest and one at a randomdidistdincean _ . _ .
: : : : . . Figure 2. Arrival sequence of breeding American Redstarts as a function of sex and : !
from the nest, yet remaining within the attendi ng omal e 0 ¢maleage, Pontchartrain Shores, Michigan 199801 undari es were delineated Dby n

singing males and aggressive interactions with other males. We included for analysis only those males for which wederdre conf
of territory boundaries.
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AThe arrival period was more compressed for females than males, with 75% of males arriving eday ag®d and 75% of 2 ) S maler.= 0322, onetaledp = 0041 g
females arriving over a i@ay period (Figure 2). Pooled across years, median arrival day for breeding males was 24 May (Juliar & oo+ ® , ASY malerr, = - 0.368, oneailedP = 0.023 o
Day 144) and for females 26 May (Julian Day 146). Thisdayp difference was not significant?(= 1.007,df =1,n =431,P = > L S 1657
0366) g) 600—: ~ __ - }g
S s ]
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In all years, older males preceded younger males (Table 1). o 400 S -
= o
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Arrival day was related to shrub density within a mal eds : o ©
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Arrival Timing and Reproductlon 120 130 140 150 160 170 130 135 140 145 150 156 160 165
AFemale arrival day was related to clutch initiation date (Figure 4). Julian Day Arrival Date
: _ _ o Figure 3. Relationship between male first capture date and density of shrubby Figure 4. Relationship between female first capture date and clutch initiation date,
AEarly females laid more egos.( -0.524,n = 39,P = 0.001). There were no relationships between clutch initiation day and vegetation within that mal eds t®200li t or y,Porchantaic $harest Micaigan 19800dr es, Mi chi gan 1998
average egg mass,( 0.132,n = 33,P = 0.463), or average nestling mass at Dag,5 0.088,n = 24,P = 0.681).
AFemale arrival day correlated with average nestling mass at day five (Figure 5). We found no relationship betweenvaimale arr
day and egg mass, € -0.004,n = 41, onetailedP = 0.490).
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Figure 5. Relationship between female first capture date and average nestling mass
at Day 5 (hatch day = 0), Pontchartrain Shores, Michigan 12981.
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