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ABSTRACT

Àge-related reproductive success was investigated in a

migratory population of yellow warblers (Dendroica

petechia). The study was conducted on the forested dune

ridge Delta Marsh,

s igni f icantly more

yearling parents.

Man i toba . Older parents produced

fledgl ings that returned than did
Clutch and brood sizes, were

statistically independent of age. Three current hypotheses

were tested. The "age-experience" hypothesis vras supported
the most because reproductive success, in terms of
initiation date and post-fredging return was significantly
different between age groups. Àdurt return rate did not
differ among age groups once reproductive maturity was

reached, which alongside age-related reproductive success

did not support the "residual reproductive value"
hypothes i s . The "anteselecLion" hypothesis was not
supported because there was a gradual increase in
reproductive success and the variation in reproductive
parameters did not differ in accordance with the predictions
of the hypothesis. The variance of clutch size in yearring
and order females was heterogeneoust this supported the
viewpoint that females laid clutches of different sizes in
frequencies according to their age.
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older birds initiated their crutches significantly
aarl ior l-lran l.l^^^ -J1^^- ^c !L-J us! À r¡¡yÐ r Eyclr \rrsÞÞ u! LIIe zone or E,ne oune

ridge forest in which they nested. There was no difference
in initiation date of parents that nested in the south zone

compared to those parents of the same age that nested in the
north zone. Nestlings that fredged earlier than the general
popuration had a greater probabirity of returning to the
dune-ridge forest in the next year. older birds that nested

in the south zone of the ridge forest initiated their
clutches earlier than did those yearrings that nested in the
south zone. Older females that nested in the north zone

initiated their ctutches earlier than yearring femares in
the north zone. some possibre explanations for age-rerated
differences in initiation date were examined.

Parentar care dif fered signif icantry with age and sex.
older males fed their nestlings more often than did yearring
mares, and ar1 females. Geometrid rarvae $¡ere fed most

often in the first 4 days post-hatch by arl age classes and

sexes. older males fed proportionarly more geometrid larvae
during the nestling phase than what was avairable.
chironomids v¡ere the most predominant prey item in the rast
4 days post-hatch and were fed by parents in proportion to
their abundance. The rates of growth in body mass and of
the tarsi did not differ in nestrings reared by yearring and

older parents.
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GENERÀL INTRODUCTION

Intraspecific variation in cr-utch size may uJ_timatery
occur through selective forces that act over several
generations or through proximate factors such as weather,
habitat quality, population density and food avairability
(see Klomp 1970 for review). The time that adults of a

migratory species arrive on their breeding grounds may

infruence clutch size directly. using records of brood size
and post-fledging survivar as measures of reproductive
success may be more accurate than using clutch size as an

estimate of fitness.

The age of an individuar may arso infLuence clutch size.
The effect of age on reproductive effort can be studied with
respect to the proximate factor (physiologicar mechanism and

environment) and/or the urtimate factors (circumstances in
life history) that determine the arrocation of resources
into reproductive tissue versus non-reproductive tissue and

activities (risher 1930).

The infLuence of age on reproductive success of birds has

been examined in rong- and short-lived species. Rickrefs
(1974 ) defined a short-rived species as one whose

survivorship is less than so% to the forrowing year. cody
(1971) characterized short-lived individuals as those which

-xv-



mature earry, lay large crutches and have short reproductive
spans; long-lived individuals mature Iater, lay smaller
clutch sizes and have ronger reproductive spans. Most

studies that have examined age-rerated reproductive effects
in birds have been on ì.ong-rived species (see Tabre 1).
rdeas that are repeatedry supported in these studies have

onry recently been appried to short-rived species. Àlthough
the number of studies is not as numerous as studies on rong-
lived species, when more popurations of short-lived species
are marked and monitored, age-related nesting behaviour will
become understood more clearly.

Rickrefs (1974 ) evaruated reproductive tactics and

rifespan and found short-1ived species generalry breed
within the first year. stearns (1976) argued that short-
rived individuars should maximize their reproductive effort
in each breeding attempt. perrins and Moss (1974) recognized
that in short-lived species age-related effects may not be

apparent because survivar is so unpredictable. The

literature on short-rived passerines is equivocal as to
whether age-related differences in nesting success shourd be

expected. Interpretations have varied depending on whether
(1) the sexes were considered separately or as pairs (pe

Steven 1980), (2) the species was multi-brooded (Smittr 19gS,

Bedard and LaPointe 1985, Ross and Maclaren 19g1) ¡ ot (3)

whether nests were open or placed in cavities.

-xvr--



Table i. A literature revlew of.studies on age-relatect reprooucrfve
Procel I ari f formes through charadri i iormes are I oirg- I I ved;(P - age-related reprooúctfVe effects wêre sfgniiicant,-ñp
were not found, - = reproducfive parameter noi studied; f -

0rde r

-
Diomedea lrmutabi I is t97l, ittaj '

Spec i es

Pelecanlforrnes

Sooty Shearrrater
Pufffnus qrlseus

Ciconi i formes

Anseri formes

l{anx Shearrater
!. puffinus

l{orthern Gannet
Sul a bassanus

Brorn Pel lcan
Pelecanus occldental I s

Galllforrnes

Parent Laying Cl utch Brood SourceDate Slze Size

llhíte Ibi
Eudoc lmus

success in the Class Aves.
Passerf formes are short-l ived.
= age-related reproductive effects
femalêr H = male, B = both parents)

Snow Goose
Chen caerulescens

l.lallard
Anas pl atyrtrynchos

l{lllow Ptarmlgan
Laqopus laqopus

s
albus

I p - p Richdale (1963)

de L. Erooke
( 1e78)

Nel son ( 1966,
( le78)

Elus and Keehey
( le78)

Bf ldstefn ( l98a)

Flnney and Cooke
( 1s78)

P

P

P

t{PilP

t{P

- Krapu and 0oty
(1e7e)

NP Hannon and Sml th
( le84)

X

P.
P.



0rde r

rFul fca amerlcana

Charadríiformes Artlc Skua B p - l{p Davls (1976)
Stercorarf us parasl tlcus

Ring-bi.l led Gul I B P p p Haymes and Bl okpoel
Larus delawarensis (l9g0)

callfornlaGull B p p p pugesek(1983)
L. callfornicus pulesek à;¡ óíern (1983)

HerrlngGull g p p p Davls(1975)L. arqentatus

Red-biìledGull B p p p r{ills(tgt3)L. novaehol landlae

Species Parent Laylng Clutch Brood SourceDate Slze Slze

Klttfwake Gul I
Rissa tridactyla

Sand¡ri ch Tern
Sterna sandvlcensls

RoseateTern F - - p illsbet(teZA¡S. douqallll

Cormon Tern B ilp p p t{isbet et al.S. hi rundo (rg-ecf 
-

Artfc Tern B ilp p p Coulson and Horobin!. paradfsaea (19i6)

I P P P Coul son and t{h I te
( 1es8 )

B P P t{p Veen (lgll)

ts-
P.
H.



Order Species Parent Laylng Cl utch Brood SourceDate slze Slze

S. fuscata

Passeriformes Tree Swallow F p p p De Steven (197g)
Tachycineta blcolor

Black-bllled llagple I p ilp t{p Reese and KadtecPlca plca (iôasi-- --

Pf ed Flycatcher B p p p Harvey et .a l.Flcedula hvooleuca - -irg6Sr'

GreatTlt B p p p Harveyetal.
Parus maJor ifgZg'j-
Great Tit F P p ilp perrlns and HcCtee ry!. maJor (lggs) 

.'-"--'¿

8lue Tlt B P p ¡p perrfns (1979)
P.,caeruleus

Eastern Elueblrd I P t{P Np pfnkowskt (1977)
Slalia sialis

l{aterPlplt- F P p p AskenmoandUn¡erAnthussofnoletta --lîggO') -"7-'

Prairiel{arbler B - p p t{olan(197S)
Dendroica discolor

Savannah-Sparrow B Np t{p Np Bedard and Lapointe
Passerculus sandwichensls ttggsl

X
P.



0rder SPecles Parent Laying Cl utch Brood SourceDate Slze Sfze

-P. ¡. prlnceps

Song Sparrow B p p p t{ol and Sml th
t{elosptza melodf a -iigeij -

I'leadowBunting B - p p yamagfshi (l9gl.)
Emberiza croldes

l{orthernOrlole B - p p Labedz(19g4)lcterus qalbula

Red-rlnged Elackblrd
Aqelalus phoenlceus

Yel I ow-headed Bl ackbl rd
Xanthocephal us xanthocephal us

AmerfcanGoldfinch B p p p f.llddleton(tg7g)
Carduel i s trl stl s

F P P p Crarford(tgt7)

F P P p Crawford (1917)



The objectives of the present study are two fold: to
contribute further to the understanding of the infruence of
age on the reproductive success of short-rived birds by

documenting the nesting success of a population of yerrow

Warblers (Dendroica petechia) of known age and to examine
the provision of care by yearling and order parents.
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Chapter I

REPRODUCTIVE CHARACTERISTTCS TN RELÀTION TO THE
ÀGE OF FEMALE AND MÀLE PARENTS

Ï NTRODUCTT ON

The ability of individuars to reproduce and nurture
offspring that survive has been an important consideration
in evolutionary ecology. Stearns (1976) aefined fit
organisms as " . . . those better represented in the future
generations than their relatively unfit competitors. "

MacÀrthur and wilson (19G7 ) found that the reproductive
characteristics among popurations differed in resource
dependency. From their discovery, separate theories to
predict age-rerated reproductive tactics for r- and K-

strategists have emerged. Emlen (1970) and Gadgil and

Bossert ( 1 970) discuss reproductive tactics in a life-
historical sense. They perceived life-history strategies as

the optimal arrocation of resources distributed among

maintenance, growth, and reproduction. Traits that increase
fecundity should be pushed to earrier-and-earrier ages until
they are opposed by forces such as survivar, derayed

maturation and self maintenance (emlen 197O).

Gadgil and Bossert's moder (1970) predicts that the value
of reproductive effort wilr continuarly increase with age.
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2

rn the case of the repeated reproducer (as opposed to the
"big-bang" strategist) , the profit ( i.e. the contribution to
fitness of the offspring produced at a particurar time)
rerative to the cost of reproduction (in terms of survival
and growth) is adjusted at every age such that the overaLl
fitness of life history wirr be maximized (caagit and

Bossert 1970). some crucial considerations with respect to
the maximization of f itness over a 1i fespan are the
constraints that limit each reproductive attempt. Lack
(1947, 1954) proposed that crutch size has evolved through
natural serection to correspond with the rargest number of
young for which parents can, on average, find food.
Howeverr ân increase in breeding effort in one breeding
attempt may decrease the probability of survivar to the next
breeding opportunity (wirriams 1966). Therefore, a delay in
reproducing for the first time may favour the maximization
of Iifetime reproductive fitness.

Pianka and parker ( 1 975) addressed age-specific
reproductive tactics with respect to reproductive value
(v*), defined by Fisher (1930) as the expectation of all
present and future offspring. Reproductive value is
carcurated by using varues of survivorship (\ ) and

fecundity (ç ):

v*=m*+ H{rarzr*) *a
t=x*1

(1)
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lastwhere x and t represent age, and w is the age of
reproduct j.on in a stable popuJ.aiion (see Fisher 'Í 930, pianka

and Parker 1975). The two components of reproductive value
are the present fecundity, which is the first term in the
equation, and the expected future fecundity or 'residual
reproductive value' at age x (wirriams 1966). This equation
provides a parameter whereby reproductive strategies are
based upon trade-offs between present reproductive effort
and future reproductive potential.

rn a repeated reproducer, an organism with a high
residuar reproductive varue shourd invest less in current
reproduction than one with a rower expectation of producing
offspring in the future (pianka and parker 1g7s). wi rh
respect to iteroparous and semelparous strategies,
semelparous reproduction resurts in a residual reproductive
value of zero and iteroparous individuals prior to
reproductive maturity have a present fecundity value of
zero. However, most groups of animal_s exhibit an

intermediate strategy, where survivorship and rongevity may

constrain reproduction. Thus, in a populat ion where

fecundity is greater in older parents the residual
reproductive value would be rarger in yearring parents than
older parents. rn this case, survivorship should decrease
with age. Rickrefs (1974) compared the age of first
reproduction and longevity in birds and found that as the
lifespan increased the age of

delayed.

first reproduction l¡as
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curio ( 1 983 ) proposed two arternative mechanisms to
avn'ì¡ìn raÄ"^o,l *^n-^,1,.-!.:.,^srùvic.¿¡¡ iË(luue(i !epí(jaucEive Sijccess i¡-r younger parents.

First "poor-quatity" parents were stilr present in the
yearling cohort and were not eliminated from the population
until after their first breeding attempt. second, younger

parents lack the experience which comes with age and

repeaLed breeding. rn eiLher case, there is physiorogical
corrstraint on reproductive success.

I tested three current hypotheses to account for age-

related differences in reproductive success. Àccording to
the "age hypothesis", younger birds wilr be ress successfur
simpry because they are younger. Fecundity rvirr increase
with age and oLder birds that are breeding for the first
time should have greater reproductive success than younger

first-time breeders (e.g. Bedard and Lapointe 1 995, De

sLeven 1978). rn the "experience hypothesis" older birds
breeding for the first time should not be as productive as

younger birds that have previous breeding experience. The

experience gained from feeding and caring for young is the
primary constraint (".g. Nor and smith 1987, Harvey et al.
1985, Perrins and Mccleery 1985). These hypotheses are

difficult to test in the dune-ridge population of the yellow

warbrer because second broods are common only in certain
years (s.c. sealy, pers. cornm. ). r tested these two

hypotheses together in what r calred the "age-experience"
hypothesis, which predicts that order birds will do better
than yearl ings.
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In the "residual reproductive varue" hypothesis an

organism r"ith a high residuat reprodi.ictive vaiue is expected

to invest less in current reproduction than another organism

with a l-ower expectation of future offspring (risher 1930,

Emren 1970, Gadgil and Bossert 1970, pianka and parker

1975). In populatioons where age-related reproductive
success is present the "residuar reproductive value"
hypothesis will be indirectly supported if there is a

decrease in the probability of return with age (Hot and

Smirh 1987).

Nol and smith (1987 ) referred to the next hypothesis as

the "serection hypothesis", but this is misreading because

the residual reproductive varue hypothesis too is a

selection hypothesis. I prefer to call it the ante-
selection hypothesis because in this case, serection to
remove ress competent parents has not had a chance to act
prior to the first reproductive attempt, and a greater
proportion of "poor" parents wi11 be represented in the
younger age cohort (curio 1983). Therefore¡ Vâriation in
breeding success should be greatest in yearlings.

METHODS ÀND MATERIÀLS

Studv Àrea

The study was conducted

1986 on a 3-km portion of

separates Lake Manitoba and

during the summers of 1985 and

the forested dune ridge that
the Delta Marsh, Manitoba (see
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maps in Goossen 1978, Sealy 1 980) " Àdditionar nesting
'i nf ^--o+.i ^^ €-^- L..^ -----: ^..-¡¡¡!vr¡.su¡v¡¡ !!vr¡ Lr{rJ lJLEvJ.(Ju5 years or nesElng \ lyöJ and

1984) was provided by s.G. seaIy. The study incruded
properties of the university of Manitoba Field station
(oelta Marsh) and the portage country club (50o1 1'N,
98o19'w) . Vegetation on the study area v¡as described in
MacKenzie (1982) and MacKenzie and Sealy (1991).

Mackenzie (19e2) showed quantitatively that a gradient in
the overstory vegetation and soil patterns exists from north
to south in the dune-ridge forest. Mackenzie and Sealy
( 1 981 ) found a north-south gradient on the ridge with
respect to Eastern and Western Kingbirds (Tyrannus tvrannus
and T. verticalis) nesting distributions refative to
vegetation. This observation suggested that the dune-ridge
forest represents a habitat that is used non-uniformly by

nesting birds, including the yeIlow Warbler.

weather data were obtained from the Environment canada

meteorological station located at the university Fierd
station. Mean monthry temperatures and totar precipitation
from 1983 to 1986 are summarized in Table 2. rn general,
1983 and 1984 were typical- summers for the study area, 19g5

v¡as abnormally coor in June and 1 986 was a particularly hot
summer with heavy rain during one v¡eek in JuIy.


