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" This study examined factors'determiniqg choice of a

breeding situation by female House Wrens, Troglodytes

aedon. The stﬁdy consisted of three‘barts: (1)
descriptive data on the breeding erology of the Spégies were

collegted to identify edvironmentéy variables affecting

female fitness and female choice of a b}eeding situation, -

(T}féxperimental tests were designed to directly test the
effect of these variables on female choice,.and (3) a
simulation approach was used to determine strategies

"employed by females to select a breeding situation.

Descriptive data suggesg.ﬁhaf predation was the most
imporﬁant factor reducing house wren reproductive success at
Presqu'ile Provincial Park,-Ontario, Canada. Although
mammalian predation was relétively‘frequent, losses due to

conspecific nest attacks appeared more important.

A,
s

__Hegetatibﬁ denﬁitj around boxes influen;ed chances of
success. Nests built in sparse vegetation suffered less
predation than those in dense .vegetation. It is suggested
that the greater success of house w ens in sparse vegetation
results from their more effective .nest defence agaiﬁst

intruding conspecifics. Two additional factors that
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-

apparently influenced female fitness were male wing-length
and density of vegetation on male territories. Male

wing-length was positively correlated with nestling weight.

Nestlings were also heavier when~raised on densely vegetated

territories. Nestling weightJyé% used as a measure of

-

post-fledging survival.

1 ]
- \\J

Data on female choice of nesting sites indicated that

female house wrens preferred boxes in sparse yegetation,

.

presum?bly bécahse their success is higher at these sites:
This preference was also exhibited by males.” Because
vegetation density had the sthﬁgest effect on female
fitness, its fgie in female choice was gested
experimentally. House wrens wefe given an opportunity to
select & box f?om a group of 3—boxes that differed only in.

the density of the surrounding vegetatién. 2pis study.

v

demonstrated that individuals of both sexes exhibited a-

-

stfong preference for the sparse nest sites. ~These findings

were consistent with results of the deseriptifé study and

demonstrated that female mate choice in house wrems is

—

largely based on the quality of boxes defended by males. As
indicated by desc;iptive and_experimental data, female -
choice of a breeding situation was not affecﬁed by the other

2 factors identified 4n the descriptive study as significant

. determinants of female fitness (i.e..male wing-length and .
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vegetation density on territories).

- - - e
. .

~

S The simulation study .was designed to gete}minc‘

-

— strategies female house wrens use to Select a nesSting site.

Six hypothetical tactics 'were examined: (1) random choice,
m(2) the best-of-all sifuations strategy, (3) a minimum

criteérion tactic,” (4) a Wtial comparison tactic, (5) an

area unlimited pool comparison tactic, and (6) an area —-

¥ g
limited pool comparison tactic. Results of this study

+

suggest that female house.wrens judged boxes on a relative

basis rather than against a fixed threshold. Females,

however, appeared to restrict their choice to a small number
, . r -
of boxes. 'These findings contradict the generally accepted

-

assumption that, in birds, females sample all prospective

- 13 3 . D N * ‘
*:f situations before selecting one. -

. ) « . .

de

/

/.
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Résumé

Dans cette these, je me suis int€ressé aux facteuts

déterminant le choix d'une situation de reproduction par la

femelle troglodyte familier (Troglodytes aedon).

L'étude comprend 3 parties:
o+

(1) Approche descriptive: présentation de données sur
l'écoiogic de reproduction de l'espece, rassemblées afin
d'identifier les variables environnementales affectant le
succes des femelles et leur choix d'une sitvation de
rgﬁroduction. |

(2) Approche ecxpérimentale: evaluation de ces variables sur
le choix des femellesib 1'aide de tests concus a cet effet.
{3) Approche par simulations informatisées: visant a
déterminer la :stratégie employée par les femelles péur

.

sélectionner une situation de reproduction.

Les données descriptives suggerent que la prédation

représente le facteur majeur limitant le succes reproducteur

du troglodyte au parc provincial de Presqu'ile (Ontario,’

Canada). Les pertes dues aux attagues des conspecifiques

-

ctaient plus importantes que celles dues a la prédation par

. *r
les mammiferes, elles—mﬁmes relativement importantes.

-

Cependant, les nids construits en vegetation clairsemeée

ctaient moins sujets a2 la preédation que ceux situés en
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vegetation dense. La plus grande efficacite dans 1la défense
contre les attaques conspécifiques en vegétation clairsemée
pourrait expliquer le meilleur,succbs‘des troglodytes.a ces
sites. Plusieurs auteurs ont corrclé positivement le poids
des jeunes avec leurs chances - de survie .apres le depart du
nid. Ce postulat nous permet d"inclure decux facteurs

supplémentaires relatifs au succes des femclles dans ia

-
-

mesure ou ils ont eté tous deux corréles positivemenL avec
le poids des jeunes: (1) la longueur d'aile du male et (2)

la densite de végétation sur le territoire du male.

D'aprEs les donncdes, les femelles Lroglodyte
preféraient les nicﬁoirs situes cnivégétaFion clairseﬁéc.
probablement a cégse de leur plus grand succes dans ces
zones.  Les males montraient la méme tendance. La densité
de végéﬁation étant le facteur principal influengant le
suécés reproducteur de; femelles, son role dans le choix des
femélles a dotic ete testé.expériqentalement: chaque
trog}odyﬁe pquvait choisir un nichoir parmi un groupé'de
trois, ces tfois nichoirs différa}t seulement par la densite

de végétation alentour. Les males comme les femelles

montrerent une préférence nette pour les sites de
nidification a faible densité de végétation. Ce resultat

A

concorde avec ceux de l'étude descriptive et montre que le
d e P q

choix du.male‘chez_lé'femelle troglodyte dépend fortement de

1la qﬁalité du nichoir défendu par le male. D'aprbs les



X
informations descriptives et expérimentales les deux-autres
facteurs identifies comme déterminant du succes de 1la

femelle (longueur d'aile du male et densite de vegetation

sur le territoire) n'affectent pas le choix de la femeTle.

VL'éEude par simulations vise 'a determiner la strategie

utilisée par les femelles troglodyte lors de la selection du

site de nidification. J'ai examipé 6 tacﬁiques
hypothetiques: (1) choix au hasard,‘(2) choix de 1la
meilleure situation pérmi toutes, (3) choix au ha;ard
-au-delh d'un seuil, (4) choix optimal par comparaison
séquentiellg, (5) choix optimal parmi n males et (6) choix

optimal a 1'intérieur dﬂud*périmetre limite. Les :éspltats

*

de cette etuE; suggerent que les femelles‘g}oglodyte ont
évalué.les nichéirs.sur une base comparative plutdt qu‘%
partir d'un seuil prédéterminéf' Cependant, les fe@elles
semblent avoir lihit§ leur choix a un petit nombre de

nichoirs. Ces conclusions infirment le postulat

L4 =
généralement admis selon lequel, chez les oiseaux, la

femelle examine toutes les situations offertes pour en

choisir une.
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GENERAL INTRODUCTION

-

- .

. Darwin (1871) viewed sexual selection as distinct from
natural selection. He argted that the driving force/ of the

former was social rather than environmental. Ia theypast 30
"years, there has been a considerable amount of work
concerned with testing this theory. Results of many studies

, L
suggest that sexual selection has played an important role

in bringing about sexual differences in morphology and
behavior {(Searcy and Yasukawa 1983).

According to Darwin (1871) there are Lwo mechanisms by
’ .- ) /- . .
which sexual selection could operate: (1) the non-random

choice bf mates (intersexual sélectibn_or‘epigamic
selection) and (2) competition among members of Lﬂe same sex
for access to mates (intrasexual-seiection). More - ;
recently, Darwin's_séxuai seléction theory has becn'
reintefﬁréted in fermS'éf ﬁareqtal_ipves%ﬁeqt (Bateman 19&8,
Maynard Smith 1956, Fisher 1955, Trivers 1972). When T
asymmetries exist in the amoﬁnt of parental investment
provided by each parent, members of the less investing sex
(usually the male) are expected to compete for access to the
other sex. In contrast, members of the more investing sex

(usually the female) are expected to make choice from among

potential mates. These predictions have now_received some
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support (e.g. Burk 1983, Thornhill and Alcock 1983, Johnson

and Hubbell 1984, Borgia. 1985a-b, Borgia and Gore 1986,

Lawrence 1986, Robertson 1986).

Current sexual selection theory holds that females may
choose mates on the bésis of male attributes that are.
important for their reproductive success. These attributeé
could be divided into three groups: (1) quality of territory:
males control, (2) pérental quality, -and (3) genetic quélity
(Borgia 1979, Searcy 1982). Material benefits such ;s
resources or parental care can dé;ectly affect_thé number
and condition cg.zpung a female could produce; In contrast,
male ‘genetic quality can benefit a female's success only
indirectly‘through the fitness of the young. Since
heritability of fitness isgexpected to be low (Falconer
1960, Searcy 198%)J,a“3ﬁ6ice ba;éd on male genetic quallity
should yield 10; benefit to a female. Male genetic quality,
the;éfore, should have an important effect on mate choice
only in species where males do ndé proyide resources or
paredtai care (Searcy'and.Yasukawa 1983). |

In resource-defence mating systems, males defend
resources important for female reproduction. (Emlen and Oring
1977). When resource quality variés, females-aay

preferentially mate with males possessing resources of high

g

quality. Several studies have reported correlations between
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male mating success and resource holding by males (e.g.
Verner 1964, Verner_gpd‘Willﬁon 1966, Zimmermen 1966, Verner
and Enéelsen 1870, Martin 1974, Pleszcynska 1978,
Wittenbefge{ 1980,lNagata 1986, and refe;encgs in Thornhill
and Alcock 1§83). However, sinc; in many Species,_malé and
resource quality are likely to be correlated, it has been
difficult to separate their effept in female choice (Orians
1969, Christy 1983, HedricQ‘198§). Hence, little
information exists Sn specific criteria females use to
discriminate among potential mates (Hallida& 1983).

-

While most studies on mating systems have been
interested in identifiying critgria used for makiﬁg mate
choice, few data exist concefning the k;ctics invoived in
gathering information about prospective mates (buf see Brown
1981). Sincé Orians' (I969) model on polygyny;\it has
become axiomatic to most studies on matihg systems fhat
females chﬁose from among all potential mates in the
populatibn. Theoyeticians, however, have challenged this
view by proposing alternative strategies females may use to

select mates (Janetos 1980, Janetos et Cole 1981,

Wittenberger 1983). Brown's (1981) study on mottled

sculpins (Cottus bairdi) provides evidence that females

may use a simpler strategy to select mates than the one of

sampling all males.



In this’.study, I examined female mate choice in a '

resource defence species, the house w}en;(Troglodytes

o —

- . _’J .
aedon). The two main questions that are addressed are:

(1) What are the cues that females use to select their

mates? and (2) What strategies do females employ to sample

- R

potent;;l mates?

The house wrens is a suitablé candidate for this study for
several reasons. _First; it tolerates hﬁman activities
(Kendeigh 1941, 1952). Second, it ;ea&ily breeds in boxeg.
Thus, nests are easy to find and sipe quality can be
manipulated. Finally, feﬁales e#hibif a low degree of site
fidélity (Drilling 1984, Fink et al. 1986). .Femalé mate
choige, therefore, is not copfounded by a territory t®hacity
factor (Eliason 1986). A further description of the ~ o

 breeding ecology of the species is given in the first

éhapter.

The thesis is subdivided intoc 3 chapters dealing with

different’ aspects of female choice. In chapter one, I

-

examinedrhouse wren reproductive success by addressing the
following questions: (1)‘What are thé main causes of nesting
losses in house wrens? and (2) Do characteristics of male,
female and territory quality correlate with reproductive
success? In the second chapter,. both descriptive amd

expef&mentai approaches were used to test whether females

choose mates on basis of attributes important for their
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reproductive success. .Finally, in chapter three, I .

investigated tactics of mate-choice by simulating possible

choice strategies and comparing resutts of these simulations

to the pattern of choice observed in the breeding

population.



insectivorous, . double brooded, passerine which breeds in

6.

Cﬁ;pter one

MOﬁTALITY FACTORS AND CORRELATES OF REPRODUCTIVE SUCCESS IN

. THE HOUSE WREN ' —

INTRODUCTION

¥

Recent studies have attempted to identify
characteris%ics that bird; use when seleét;;g'a breeding
situvation (e.g. Verner 1964, Weatherhead and Robertsqn 1977,
Best 1977, Pleszczynska 1978, Wittenberge571980, Bedard and
Lapointe 1984a, Askenmo 1984, Nagata 1986). Thése
characteristics inciude features of the mate o£ of the

territory (Searcy 1979). Whether or not a given

characteristic is used to select a mate depends in part on

its effect on reproductive succeSs (Searcy 1979). Hence,
T . , * !

knowledge of the sources of mortality and of the ecological

correlates of reproductive success are critical to

understanding the observed life-history tactic of a, species.

&
Fl

Th§ house wren (Troglodytes aedonj is an

. . -
forested areas of the North-American_femperate zone. This

N
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cdvity-nqsting-ﬁrég readily. uses nest boxes and is very:
t91erant of humén activities (Kendéigh 1952), ‘There_is no.
\evident.sexual dimo?phiém in plumage- but maieé ténd to ge
sLightly.larger‘than females. The first males usually
aréive to the breeding ground a week before.the_first‘
females. Sgttibment of ﬁoth.éexes, however, is largely.
staggered in'time (Kendeigh 1941). Site fidelity of feméles
is generally low (Dfilling 1984, Fink et'al. 1987). In
contrast,-ma}és often return to the same breeding a#eé for
2-3 subseque&bJ;ears (gendeigh 1941). Males defend.

-

all-purpose territories centered around one or a few

!

cavities (Kendeigh;IQAl). Although,-malqé-do not incubate;

<

they are closely attentive to.tﬁe nest and comménly assist
' _ .
females with feeding nestlings (Kepdéigh 1852). .House wrens
often destroy consﬁecific eggs or nestlings (Sherman 1925, .
Kendeigh 1941, Belles-Islessand Picman 1986a). Nonetheless,
the impact of house wrens on conspecific reptoduétive

success has been ignored b}‘most recent studies (e.g.

Drilling and Thompson 1954, Fink et al. 1987, but see Freed
1986).

In this chapter, I examined house wWren reproductive
success by addressing the féllowihg quéstions: (1) What are
the main causes of nesting loSseé?'afg’(Z) Can variation in
measures of reproducti;e success be related to habifat and

parental characteristics? —
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'METHODS

STUDY SITE

\ .
Data were collected during spring and summer of 1985 at

‘Presqu'ile Provincial Park, Northumberland Céﬁ;Ey, Oqtario,'

Canada. In iate.April,,92.ideﬁticalfgoxeg fTTv& 14 x 20 cm,
entrance diameter = 3 cmﬂ/;ere distributed along two

transects separated by 25 m. Both transects .ran through a~

deciduous forest (65 bO{es) and adjacent sand dunes (27
R \ . :
boxes), the total area edpompassing about 17 ha. Nest boxes

: /
faced southeast, were approximately 1.5 m above ground, and

were separated from each other by about 35 m. Boxes were .

. attached to trees, or in“the absence of trees, to S cm x 3

cm wooden poles. \H—#////

‘ The forest.was primarily hardwood with sugar maple

(Acer saccharum), American beech (Fagus

grandifolia), hop hornbeam (Ostrya virgniana), red oak

(Quercus rubra), black ash (Fraxinus nigra) and red

maple (Acer rubrum). The undergrowth was dense and
-t
supported a large diversity of herbaceous communities. .The

-

dunes were mainly forested with white cedar (Thujé.

-

__ occidentalis), cottonwood {Populus deltoides), and
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*
eastern red cedar (Juniperus virginiana). The

undergrowth was relatively simple with common junipers

(Juniperus;communis), wild grape (Vitis riparia),
Ay
-

and poison ivy (Rhus radicans) as dominant plants.

MEASURES OF REPRODUCTIVE SUCCESS

-

Every second day, from 27 April to 23 August, I
recorded nestwcontent; at all boxes. I concihdé& that
néstlings had fledged if they were presenﬁ at lé or more
days of age and thern.disappeared.(Kendeigh 1941, Fink et al.
1987). Fledgfng_succés; was cqnsidered.to be the numbgffaf.
young fledgéd. A nest was successful if it f1edged at
leéét one young. 'When nest con;énts disappéared before ﬁﬁe
expected fledging daﬁe (see Kendeigh 1941), I assumed that
the gést was depredated. Depredation by wreas vas implied’
when eggs with holes were discovered and when cTutches
disappeared but the nééting material was-iﬁtact
(Belles~Isles and Picman 1986a). A nes£ was considered
depredated by a mammal when broken shells or partially eaten
young were discovered and when ﬁesting materialNHas-pulled
-out or nest boxes were pulled down. Clutches we;e
considered abandoned if cold eggs were‘present in at least.

two subsequent visits. If abnormally light nestlings were

found dead in their nest, I assumed® they starved -

L}
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Survival from fledging to the_first bréeding season is
another impSrtant component of bree@%n%fperformance (Searcy -
1982). Suf;ival rates ar§ difficult to determine. To
circumvent this problem, I used nestling weigﬁt as a
';orrelgted measure. Variation in nestling fat reserves has
beeﬁ proposed to yield differences in ability to confront
stressful conditions (e.g. Perrins 1965, Lack 1966,. von ™
Haaftman 1971, B'Conngr 1976, Nur 1981, 1984). Tovavoid
premature neét departure, young were weigﬁed 8 days after

the estimated hatching date (brood-day 8, 'see Kendeigh

1941). -

CORRELATES OF REPRODUCTIVE SUCCESS : . :

Male and female phfsical charactéizz:zzgﬁ\x_f" —

Males jg;e mist netted or trapped (Picman 1980a)
usually within a few'days of arrival. Females wére captqréd
as soon after egg-laying as possible using a box trap. All
females were captured iq_gid-afternoon. Captured wrens ﬁere

marked with a distinctive combination of colored plastic

~

leg-bands. Birds were sexed by the presencé.of a cloacal
protuberance (Woelfson—1552) or brood patch (Bailey 1952),
and by subsequent behavior (Canadian Wildlife Service and

~
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U.S." Fish and Wildlife Service 1977). -At the time of

——

-~

banding, I recorded measurements of 4 variables. Weight was
estimated to-thé nearest 0.25 g. Flattened wing-length,
tarsus-length, and Cﬁigen—length were” assessed to the

nearest 0.5 mm (see Canadian Wildlife 3ervice and U.S. Fish

and Wildlife Service '1977 for methods). -

A time-budget study was conducted at individual nests

every day between 0600 and 1000 (i.e. during house wrens

-

most active period), weather permitting. A maximum of 5
Birds per day were observed for 30 minutes. Because of the

great variation wdithin individuals, an effort was made to I

monitor the same male at least twice before and aftrer

pairing. Observations were made from concealed tocations.
s : 29

These natural blinds were located at least 15 m from the
nests. Once at the blind, the observer waited 10 minutes
before recording data so that birds could resume normatl .

activities. Every 5 seconds, the behavior a male was

-

engaged in was noted. From these retords, I determined the

. . ~
proportion of time males spent singing, perching and \
foraging. _ . g
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Territory characteristics

K Information on individual territories was collected
during nest checks. Territorx\boundaries were mapped by
"plotting location of song perches, flighfuﬁaths, and
foraging areas. Tcrritofy boundaries were del;mited by the
dinimum convex poelygon method. An Apple.Graphics Tablet was .
used to calculate territo;y.size.

To estimate vegetation density on territories, I
randomly selected S points within a 35 m.(i.e; distance
beLwecen boxes) radius of each box. At each of these points, .
I positioned o 2 m‘stick with three-Sd cm sticks attached
perpendicularly and, counted the number of red dots visible
on Lhcwhbrizontal bars from a distance of.2 and 5 m. The
horizontal'bars were attachéd a;;heights of 0.5, 1.0, and
1.5 m, and each had 20 evenly spaced fed dots tl cm in
diameter) painted on it. The number of circles_séen af'Z

and 5 m was used as an index of vegetation density (i.e.

high dot count = low vegetation aensity).

Canopy coverage was estimated and grouped into 5

arbitrary categories (0 %, 1 - 25 Z, 26 - 50 %, 51 - 75 %,

76 - 100 ). 1 gEESﬁred vegetation density around nests,

.- . : F
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tsing the dot count method described above. This time, the

stick was positioﬁed in front of the box (i.e. where the
entrance was). Vegetation density was estimated in ehrl}
Jﬁly; I assume that the relative differcnces in vegeLaLi;n
density between bdxes and territories did not Qary
throughout the season. All females settled after leaf

emergence, therefore, these estimates'sﬁould'be a reliable

ié?g& of vegetation density at settlement.

~

ANALYSIS

Because nesiing success is a binaryjiariablc (e.g.
success vs féilure), I u;ed a stepwise logistic rggression
to determine which variable(s) affect(s) nesting succcss'
tCox 1970, Dixon et al. 19835. A listwise deletion of
missing data was used (D;xon et al. 1983). To estimate Lhé
relative contribution of the independent variables to the
variancetin fledging success and nesting weight, I used a
stepwise multiple lineér regression analysis. As above, a
listwise deletion of missing data was used. Following Dixon
et al. (1983), the ;.value for entry-of variables into the
analysis wuas set at 4.0. An all possible subset’Iinear
regression analyéis was also. used to force e;try of

variables with an F to enter inferior to 4 but superior to

3.9 (Dixon et al. 1983). In this latter analysis the T-test

-

< :

TN
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~on the regression line was set at a value of 2.0 (i.e 5 Z
'significance; Dixdbn et al. 1983). Proportions were
normalized usiﬁg the anguiar transfdrmatign. The
1ogérithmic transformation wés used to convert skewed
distribution into normal ones. Differences were Eonsidered

statistically.significant when P < 0.05.
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"failure) abandoned their nest in the incubation stage. - In

15

i - . RESULTS

ey .

NESTING LOSSES AND MORTALITY _FACTORS

P

Seventy-seven clutches were initiated. The temporal

pattern of clutch initiation is shown in Eigure 1.1. About
48 Z (n = 37) of the act{ve nesté failed to fledge any
young. Nesﬁing éucgess betweén'sites'ranged'fromABS.S Z
(23/26) in the dunes to 33.3 %l(}%/Sli in tﬁe;ﬁorest.
Preﬂ%tion-ﬁas the most important source of nesting failure,

accounting for 84 Z (n = 31) of failed nests. Onec nest (1;3

%) failed because of starvation, presumably following

desertion by parents. Three females (3.9 % of nesting

the remaining‘tdo cases (2.6 %) eggs failed‘to hatch.
Partial 1o§ses were due to pfé&ation (12 nesti;_13 eggi; 7
nestlings) and to egg infertility (4 nests; 5 eggs). Table
1.1 gives the tptal number of eggs and nestiings lost to the
above.morfélity_factors. Nest ;ucces$ of boxes placed on
poles did nbt‘ﬂiffér significantly from thaﬁ of boxes
attached to trees (X2 = 0.05, df = 1; P > 0.75). Nest
suﬁport type, therefofe, did not signifidantly affect

nesting success.

et
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House wrens were apparently the most important predator

responsible f;r 45 % (%4/3i) of complete nest failure and -
fof all partial nest losses due to predétion (n = 12).
Mgmmalian predators accounted for 32 Zr(10/31) of.complete
“nést losses. Remaining—c;ses of predation were uncertain. *
The totai numbef.of'eggs and nestlings_prg;umably lost to
wrens and mammals are given in Table 1.2.. I have no direct

evidefnce on the species-of'mammals depredating nests.

However, raccoons (Procyon lotor), red squirrel

{Tamiasciurus hudsonicus), short-tailed weasel .

(Mustela erminea), deer mice (Peromyscus

maniculatus), and white-footed mice (Peromyscus

leucopus) were observed ét the study site. Snakes were

generally rare in the area (D. McRae, pers. communication).
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Figure 1.1. Number of clutches initiated in relation to time'
in the breeding. season. The first egg was laid on day one

(14 May). ‘
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CORRELATES OF REPRODﬁCTIVE SUCCESS

Variables with a‘high number of missing values (i.e. .20 %
of cases or more with missing values), which were not

-

significantly correlatedjw{th the measures Sf reproductive
success were réméved from further anaI}ses. For .this reason,
the proportion of time méteq and unmated males spent singing,
perching, and foragigg‘were removed. B;causé of
multicolinearity (Zar 1984), male and female culmen-length were
also removed from later analyses. The final analyses were
copducted with 9'independent variables (habitat was entered as

a dummy variable). °

Because habitat was an important predictor of.all

‘dependent variables, I performed the analyses for the dunes and

the forest separately, In the forest, vegetation density

_around boxes (F = 3.8, df = 1,41, P = 0.05) and female weight

(F = 4.2, df = 1,40, P = 0.03) were the only two variables

s

entered intb the logistic regression analysis. The logistic

‘model was appropriate for thé data (Hosmer's X2 = 5,45, df -

=8, P=20.71). Female weight (T = -2.5, df = 1, P < 0.02)
and vegetafion density around boxés (T = 2.0, dg =1, P < 0.65)
wefe also the only variables entered inio'thefaél possible.
subsets regféssion analysis. Femaleyweight and ;egetation

density accounted for 3.9 % and 6.7 % of the variance—in—— 7
. -

S
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fledging éuccess, respectively. Inwhoth_analyseé the igﬁex‘of
vegetatioh‘densitf‘at nest boxes (i.e. high dot count = sparse
vegetation) was positively correlagadlﬁith success. Thus,
Jépgrsef.sites'were-more successful. Female weight was

..negatively correlated with reproductive success.

Tty . -

0 -

o

Vegetation density on territories (F = 11.74, df = 1,115,

-

"P < 0.01) and male wing-length (F = 8.50, df = 2,114, P <
0;01)'explain;d 9.3'% and 6.3,Z‘§f the varianée.in?nestling
weight, respectively. Regreésibn‘%befficients revealed that
male wiﬁg—lengtb was positively correlated with nestling

'weight."The index of vegetation density on territories was

Bl
-

negatively correlated with the dependant variable. Heavier

nestlings were found on territories with denser vegetation.

o .'...*_‘
P

In the dunes, %emale weight was the only variable entered

into the logistic regregsion_analyéis (F,%-6.65, df = 1,24, P <

d:bé). The result of a Hosmer's Xz‘gooﬂness of fit,te591

.

suggests an excellent fit of the logistic model to the data
(X2 = 0.94, df = 4, P ='0.92). However, on the basis of
the selected variables, I was unable to find*a significant

predictor of fledging success.ﬂa

EN
S
-

"

In the dunes, two fvariables §ignificant1y explained part‘
of the variance in nestling weiglit. As determined by a”

stepwise multiple linear regression analysié,“vegetation

< .
LY
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—density on territory (F = 11.69,,df‘;-1,115, P < 0.01) and male

wing-length (F = 9.74, df = 2,114, P < 0.01) explained 9.2 Z

and 5.4 % of the variance, respectively. As for the forest,

<~

partial regression cpeifibiéhts-indica;e that male wing-length

an

was positively correlated with nestling weight, whereas the
index of vegetation density on territories was negatively

correlated.

"Results are consistent for the two habitats with the

““exception of vegetation density at nest sites. In the dunes,

however, 'there was only a small amount of variation in

vegetation‘denéity at boxes as opposed to the forest where

variation was more pronounced (figure 1.2).

By

-
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Figure 1.2, Frequéncyhdisfribution of the number of boxes
placed in vegetation of different density for the forest and

the dunes. Medians are indicated by arrows.
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DISCQ§SION

\ Destruction of eggscg; small passerines is a relatively

.
-

rarc phenomenon which has been observed mainly in members of
Lwo Eamilics: Troglodytidae.a;d Mimidae {(Belles-Isles and
Picman 1986a). In zontrast to predators tpa:
characteristically consume(eggs andlnestliﬂg;. most of these .
species only peck and remove eggs and nestlings from the
attacked nests (chg..Piéman\1977,.?icman and Picman 1980,
Belies-Isles and Picman 1986a, b). Nest-destruction“%y small
pdsécrincs is believed to act as a mechanism of interference
competition (c.g. Verner 1975, Picman 1977, Belles-Isles and
Picma;.1986a. %recd 1986). That is, by destroying nests of

conspecifics and forcing them to breed farther away, wrens may

reduce iatraspecific competition. This hypothesis of

‘iﬁpcrfercnce competition is supported in some species by the

N ¥
- finding that the occurrence of intraspecific attacks on nests

-

in-a population is positively correlated with the dénsity of
breeding birds (Picman 1984, Belles-Isles and Picman 1986a).

Contrary to previiius peliefs that the house wren

-

nest-destroying behivior was 'restricted to a few males (Baldwin

1925, Sherman 1925, McAtke 1926, Kendeigh 1941), Belles-Isles

hnd Picman (1986a) ,showed that the behavior was exhibited by

- all non-breeding adult indivi@gals. Hence, house wrens are



A
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likely to have a more important impact on conspecific

_reproductive success than previousiy thought (Freecd 1986).

Drilling and Thompsoﬁ (1984) reduced mammalian prcdalion

on wren nests by mounting boxes on greased electrical line

«onduits. Despite this, the mead number of hous? drcné that
-sur;ived to flédging ranged from 21 to 90 % of the initial
clutch size depending on year and- habitat. Nestling starvation
élone could not explain these losses since low fledging success
areas were presumably associéted with higher food supply
(Drilling and Thompson 1984). This suggests that w}én
prgdafion was also important at their study siLcé. This idea
is fufther supported by the obsetvaLion that lower fledgling

success in logged areas was associated wilLh higher male

density.

Fink et al (1986) reported that after elimination of

mammalian predation, 18.5 % (40/216) of unmanipulated fesLs

- -

failed to fledge any young. ~ Food was probably not 1imiL{ng in
. »
this case since nestlings from experimentally enlarged broods

weighed as much as those from unmanipulated and experimentally
decreased broods. 'wrens, therefore, were likely responsible
for these losses. The figure reported by these researchers is

similar to the 18.2 % (14/77) of nests that failed to fledged

ydung due to conspecific nest attacks, in my population.



26 -

Altho;gh less important than wrens,'in my study,‘mammalian
pred;torg were apparently responsible for a large proportionmof
_;Esting losses. Mammals generally rely on olfacéion to iocate_
nests (Best 1978). My research activi&y. therefore, may have

increased the incidence of mammalian predation (e.g. Snelling

1968, Osborne and Osborne 1980, Westmorelan@ and Best i985):.

In con;rast] because'avién predators rely mostly on sigﬁt for
finding prey (Best 1978), human acti;ity‘sﬂould have a
negligible effect on wrén predation. Hence, my study may
overéstimate the relative importance of mammalian preda;ion.
As the largest source of mortality, wren predation should
represent an:import;nt selective pressure. By breeding‘in
sbafge.régetation wrens méy reduce losses to coﬁspecifics. The
importance'ofrneSt concealment varies with the type of
predators operating at a given time and place (Colias and
Colias 1984). Dense vegetation is béiieved toibe safer from
the point of view of mammalian predation (e.g. Goddard and
Board 1967, Holm 1973, Richter 1984). However, when nest
surveillance is important, sparse vegetation may provide a
better view of intruding predators (Holm 1973, Picman 1980b).
By breeding in cavities, house wrens presumably reduce
predation by larger animals (Nice 1957, Lack 1968). Although,
wrens can successfully defend their nests against conspecifics
(Kendeigh 1941. Grove 1981), it should be easier for intruding

wrens to approach nest cavities in dense vegetation. Thus,
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nests in sSparse’ vegetadtion are probably‘lessAyulwﬁr ble to
attacks from conspecifics. Only 3 of 23 nests in the dunes

failed to fledge any young  presumably betausg boxes were

consistently in sparse vegetation.

i
v

Vigilance may protect the nest from.conspecific attacks.
Nest departure by female wrens is geperally associated with the
presence of the male in the vicinity of the nest and vice
‘versa. Hence, wren nests are almost constanlly attended by
parents (Kendeigh }952, unpubiished data). Female weight was
negétively corrglaled with nest survival rate and fledgling
produgtion. The reason for this difference is not fully
understood, but>it may be that heavier females are 1css_
efficientwat nest defence than the lighter ones. Heavier
females may have to spend more time foraging away from the nest
.to meet their basic enefgy rgquiremenL§, with lcss‘time—E;;
nest defence. Testing this idea requires further study.

Older individuals often have lowger wings than younger

imdividuals {(e.g. Stewart 1963, Thorne 1975, Laaksonen and
Lehikoinen 1976, Alatalg, Gustafssdﬁ and Lhndberg 1984, Bedard
and LaPointe 1984b). This relationship appears to be true for
the house wren (unﬁublished data). The finding that male
wing-length 1is positivéfy corrélated pith nestling weight is

not supported by other studies on house wrens but is consistent

with Iagukawa's-(1981) study on red-winged blackbirds

v
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(Agelaius phoeniceus) and Ross' (1980) study on savannah

S N S .
sparrows (Passerculus sandwichensis)w./Both authors showed

that older males were more efficient’at rearing nestlings.

ﬂ House wren diets have been studied primarily in old field

L]

and suburban habitats (Kéndeigh 1952, Freed 1981). Evidence
from these studies {ﬁdicates that ground foraging, is probably
imﬁortant (see also' Balda -1969). Similarly, Fianzreb (1977) .-

reported increased fofagihg in logged ,areas. Logged areas are

L]

considered to have fewer canopy layers, saplings, and .trees but
* .

.

" denser herbaceous vegetation (Haggr 1960, Franz;éb 1977, Blake

1982, Drilliqg'and Tﬁompsoh 1984). My results are consistent

-

‘+* with these finding‘since density of’ low vegetation (up fo\l.S m

-~

LT

" high) ‘was positively correlated with nestling weight., Heavier "

nestlings were associated with territories in denser
vegetation. This study also corroborates Ross' (1980) findiqgs
that show that nestling savannah sparrows raised in dense-

‘ R 2 Toowel <

habitat were heavier than nestlings raised in less vegetated

habitat.
i

D

On the basis of selected variables, 1 failed to explain’
most of the variation in reproductive success. These results
sugrest that either I have missed some important variables or

that most>of the variation is the product of random events. -

Testing these hypotheses requires more research.

,.t} .
>
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- Chapter 2 oot

~

FEMALE)MATE PREFERENCES IN THE HOQUSE WREN
&, .

INTRODUCTION =~ -
From Darwin (1871)~to the present, students of mating
systems have argued that in most species females decide
which male to mate with while males are less discriminating.

The greater investment of females into reproducticon has been

.uséd to explain thﬁs apparent rule (e.g. Bateman 1948,

Maynard Smith 1956, Trivers 1972).

T )

Current selection theory hglds that characteristics
used in mate choice shouldxdirectly affect femgie
reproductivewapccess or bé correlated with characteristics

L .
that influence female fitness. Characteristics used in
female choice could be divided into 2 categoriesr i)
feature§ of the male and ii) features of his territory
(Searcy 1979). Even if male or territory cﬁaracter%stics

affected*fémale fitness, they should influence female.choice

o N 4 _ o :
only if they are assessable by females prior to mating.

~@¥Some characteristics may simply not be expressed in any form.'

that a female can.evaluate (Wittenberger 1980). Others such.

-
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.has made her chaice (Searcy 1979).

-potentially affect female choice. In this chaptér, I

s .
5 . 30

as male parental care'ﬁéy be expressed only after the “female

Male wing-length, vegetation density at nest sites and

on territories were significantly correlatéd with house wren

reproductive success (see Chapter 1) and thus, could

.

investigate whether female house wrens select mates on the

basis of these characteristics. o7
. P . e—

w
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.METHODS .

Data were collected during épting and summer of 1985
and 1986 at two locations in,Qnta;iQ,.Canada: Prgsqu'iie
Rrovincial Park (éPP) aqd Mer Bleue Bog- near théwé’(MBﬁ).“
Descriptive information was collected at PPP in féSS and.
Fxperiments on nest site preferéptes and female preferences .
of malgs were condugted at MBB in 1985 and 1986,

. ']
respectively.

¢

DESCRIPTIVE 'INFORMATION ON FEM%LE'MATE PREFERENCES
To examine whéihgf'fémales'sglect mates on the "basis of
characteristics importaﬁ? for their reﬁroductive-success, x
distributed 92 identicaiunegt boxes along two ﬁrangects.
- The two transeects ran through a deciduoué»forest and
adjacent. sand dunes. Bo#es were similar with respect to’~
s orientation aﬁdiheight'above grouga.”'A detailed description

of the study area is givén in the first chapter.
Males were captured Jsually within a few days from .
arrival. Capturedrd}ens were individually marked with

colored plastic leg-bands. For all marked individuals, I
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5

recorded measurements of‘their.flattened wing-length. Every\\\ﬁxhﬁa

v 32 C ~

second day from April to August, I walked along the e o

transects and attempted to'identify all individuals present

on the study area. I also identified birds during time
o o - ’

5udget studies described “in Chapter 1. This allowed me to-

associate birds with individual territories. During the

census walks, I recorded nest contents at all boxes.

Possession of boxes by males was determined by the presence

of twigs in -boxes (Kendeigh 1941, 1952). Female selection
was determined from nesting attempts. After desertion,

. S o . "
boxes were emptied to allow determination of later '
o '

selection. Vegetation density at boxes and on territories

was gstimatéd using the dot count technique described in the
first chapter. Vegetgtion density was estimqped in_early
July. For details of methodology see Chapter 1.

q -
. . o
Because selection of boxes is a binary variable (i.e. a

femalée selected a.box or not), I used a stepvwise logisﬁic

regression. to determine which variable(s) affect () box

A

selection (Cox 1970, Dixon et al 1983). Only advertised

\ ) ]
boxes were entered in the analysis. Nest boxes that were -

advertised more than-once (either sequentially by the same -

N

male or by different males) were considered as distinct *

cases.s Independant variables entered into the calculation

r .

include density of vegetation at boxes, vegetation density

on territories, and male wing-length. -



DESCRIPTIVE INE&RHATION ON MALE NEST .§ITE PREFERENCES

W

- N . "
If boxes vary in some quality imporfént in female

chgice, males should exhibit a prefereﬂce for these high

~

k3 ‘ ] ._/")
quality breeding sites (Searcy 1979). I used a logistic

regression to examine whether males, at PPP, exhibit a

preference for certain nest sites. Possession of a box by
»

maies was entered as dependent variable. Because house

. wrens a;é double-brooded, I assumed that each box could have
been defended by at least two malé; or by the same male for
two breeding attempts. Hence, I entered each box twice in
the analysis.. Boxes that ;E;é not available during the
. .

first half ¢f the season because of usage*by tree swallows

(Tachycinegqa bicolor), were entered only once. Density

of vegetation at the box and om territories were the™.

‘

independant ~variables. - - (e

EXPERIMENTAL TEST OF NEST SITE PREFERENCES

L

-

To test for the effect of vegetation density on house

wren nest site selection, 60 nest boxes identical to those

used at PPP, were offered at MBB in é%rly April, before wren

arrival. Nest boxes also faced southeast ‘and were erected
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-ETI.S m above ground. Boxes were placed in groups of three in

.

‘a triangular pattern (5-10 m aﬁért, depending on the

availability of trees). In each group, one boxgﬁas placed
in what I perceivga as 'sparse, medium, and dense vegetation.
To verify my estimates, in early July, vegetation density

was measured using the dot count technique described in

"
' 0 P

Chapter 1. Boxes in dense dnd medium vegetation were

attached to trees and those.in sparsg vegetation were

LA »

fastened to 5 cm x 5 cm yooden poles, similar to those used

at PPP (see Chapter 1).'.Te}fitorial males_could, therefore,

-

defend three boxes that diffgréd in”gb; density of CE
sur;g%ﬂding veéﬁtation. .Groups of boxes were separatédﬂby

at least 60 m. The dominant tree speeies of this study site

were sbeckliﬁ alder (Alnus rugosa), basswpod (Tilia ~ . .

americanal;;pussyvﬁillow (Salix discolorj and, choke

e
e

cherry (Prunus virginiana). Gfound flora was dense and
‘ ' E
dominated by Canada mannagrass {(Glyceria canadensis),

red-stalked aster (Aster puﬁiceus),wand joe-bye-weed

i .
A - -~

(Eupatorium maculatum). -

All boxes were checked once a week and their contents
noted. Male preference fog_cei;ain nest sites was measured
by the quantity of twigs present in nest boxes. I assumed

that the .relative amount of nest material in boxes within a

. e . _
‘group reflects male preference (i.e. the more twigs the more

they prefer the box,?SEE\Kgndeigh 1941). _Female selection

p— -

i e
| S pe— H
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was measuredrby ;gsting attemﬁts (i.e. at Jeast one egg in
the nest regardiess of subsegquent fate). Following
te;ritor;'ébandonment (e.g. after successful,ﬁreeding). I
empgied all three boxes in the g:oub to allow determination
*of nest Site‘choice‘in’later breeding - attempts. - A l-tail
© X2 goodness zf.fic test was ﬁerfo}med to examine whether

male and female house wrens selected the sparser sites more

.often than predicted by chance.

EXPERIMENTAL TEST OF FEMALE PREFERENCE FOR MALES WITH LONGER
WINGS

To test whether femafés preferentially select males
with longer wings, in April 1986 at MBB, I offeredfhouéé
wrens 60sidentica1_boxes in open areas. By offering buxes
in open vegetation, I controlled for the effect of
_ vegetation density at nest sites on female mate cﬁoice. ‘As
above, box orientatioﬁaand height above ground were
constant. Boxes we?e attached to 5 cm x 5 cm woodef poles
and were separated from each other by about 50 m. In June,
vegetation densitf was ‘measured at éach-box and at 5 |
randomly selected points within 35 m of each-%ox.
Vegetation density was measure&'by the dot count-metﬂbd

described in Chapter 1. Boxes were visited every second day

from early May to mid-July. Box seleomion by either sex was

-4
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determined as above. Males were mist netted and their wings

measured. To minimize possible confounding factors arising

L I

from habitat heterogeneity, selected ma1e5'were compared

with males possegsing the neighboring box at the time
females settled. The compared males defended boxes that

were geparated from each other b?,appproximatively 50 m. I

-

used a l-tail X2 test to evaluate if females choose the

males with longer wings more often than predicted by chance.
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RESULTS

o

DESCRIPTIVE INFORMATION ON FEMALE MATE PREFERENCES

Figure 2.1 shows that unmated males were available
throughout the breeding season. Female house wrens,
-

therefore, had the possibility to choose from amopg several’

candidates. '

To control for differences between habitats, I examifed

" data from the forest ‘and the dunes separately. As'suggested

by a stepwise logistic regression analysis, forest males
defending boxes‘in dense ¢égeéation were less }ikelyhto
attract a female than males defending bbxes in sparser
vegetation-(F =.4:55, df = 1,95, P .= 0.036). Vegetration
ﬁensity on territories and male wing—lengta did not enter
the equation. The logistic model’was appropriate’foftthe
datav(Hosmer's X2 = 11.912;.df = 8, P =0.16). In thé
ﬁunés, ﬁowever;'nonE'of the selected variables entered the
logistic regéesgipn. Most of the boxes in thé‘dunes were in
sparse vegetaﬁion'(median }egetation density equal 120/120
dots, see Chapter 1), and thus, most wére presumably

suitgble for breeding.



Number of available males -

)
b

n
©

16

12

i

L I i I i I

I-10 1-20 21-30 31-40 41-50 51-60 61-70

Time (days) -

-



38 - ”

Figure 2.1. Number of available males .(i.e. unmated) in
relation to time in the breeding, season. Shown at each
interval of ten days.is the mean and the raﬁge‘(verlihab

line). Day one = 14 May.

. . . N

1)
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DESCRIPTIVE INFORMATION ON MALE NEST SITE PREFERENCES

&>

i
-

Ta$o&hhout the season; undefended boxes were available

(fig. 2:2). Hencg, maleé had a choice between several.

-

boxes.

-

-

' L ~ C o '
Results of the logistic’ regression indicate that boxes

.

.\iP'Sparse vegetation were more likely to be defended by

'@ales than boxes in dense vegetation (F = 9.69, df = 1,182,
P ¢ 0.01). The deﬁendent g%riable.'however, Qas not
significantly dffected by the density of vegetation on
territories.. A Hosmer's X2 goodness‘of fit test -
indicate that the iogistié model was appropriateffor.the
data (X2 A& 5.64, dfl= 8, P = 0.69). Hence, Mfnale housg

wrens at PPP preferentiallyldefended_boxes that were in
~ _

Zsparse vegetatibn.



(fop) owny

0L-19 09-IS 0G-Ib Ob-le Og-12 02-l Ol =~I

! ! | I 1 | I

\../o

—/F

19 -

G9
69
el
1l

- $8X0q 9|qD|IDAD JO I3qWINN



40

Figure %.;} Number of available boxes (i.e. undefended) in

relation to time in the season. Shown at each interval of

ten days is the the mean and the range {(vertical 1%n€)é Day
. . R

one - 14 May. -
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'EXPERIMENTAL TEST QF NEST SITE PREFERENCES

I tested house wren nest site preferences at MBB by
offering wrens 20 groups of 3 boxes placed in vegetation af
different densities. Nest boxes differed in density of
surrounding vegetation (Fig. 2.3; l-way ANOVA: Fp 57 =
23.0, P < 0.01). Presumably, within each group, boxes
differed only in the density of surrounding vegetation.

. ¥
Nineteen of 20 groups of boxes attracted male wrens. No

. males included two groups of boxes within their territories.

-

The only group that failed to attract a male had all three
boxes in relatively dense vegetation. At each of these 3
boxes the vegetation index was below the mean vegetatian i
count for dense vegetation (dense = 28 dots, medium = 37
dots, spa€§e = 44 dots). EA total of 4 groups of boxes
failed to attract a female. Most of these boxes; however,
were qdvertisgd during the second half of July when no new
clutchesrwere laid. .Nine group§ of boxes wére emptied after

the first brood fledged and nests were reestablished -in 4 of

these

Both male and female wrens at MBB selected boxes in
sparse vegétation more often than predicted by chance (Table
2.1). Two of the 4 boxes in medium vegetation selected by a

male or a female had sparser vegetation than the average

.
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density for sparse sites. Neither sex selected boxes in
dense.vegetation. Within groups, twigs'were often found in
all 3 boxes, indicating that méles knew abouf all cavities.
Males, therefore, did not select sparsest sites because they

.

were easSiest to find. This, presumably, holds also for \
females. One female laid eggs in é different box than the
one‘pfeferred by the male. ThiS'qbservation Suggests that
males and females‘pick cavities independantly. Hence, when.
given an opportunity, wrens preferentially selected boxes in

sparse vegetation. These results are consistant with the

descriptive information collected at PPP.

Only two nests at MBB sufferdd depredation. One was
presumably iost-tb a mammalian predator since the boxk wa;
pulled down. .Three of 6 eggs wergrlost at the second nest.
I concluded that a wren was responsible since a punctured
egg was found iﬂtthe nest. This nest, however, was built at
one .of the densest selected sites (87 dots). These results
are consistent with the proposition made in Chapter 1~that
wrens may redﬁﬁ% conspecific predation by breeding in sparse

vegetation, ]
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Rt

. B

Figure 2.3. Vegetation count for boxes plagced in sparse,
. R s A
medium, and dense vegetation. Shown is the mean +

standard ‘error (verfical rectangle) and the-f%nge (vertical
‘line). For each group n = 20. Significantéﬁifferences

between means as determined by a Tukey's multiple range test

(P = 0.01) are represented by different letters. - . A

’

Sk
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"TABLE 2.1: Nest si;g selection by house .wrens at MBB in

relation to vegetation density. The number (%) of nesting

boxes used by male a

condition is given.

it
"2

nd female under each vegetation density

Sex

>
Vepetation Density

Sparse Medium Dense Total X2 df Prob.*
Male 20 (87) 3 (13) 0 (0) 23 30.4 2 < 0.001
Female 17 (81) 4 (19) 0 (0) = 21 22.6

2 < 0.001

#0One-tail test.
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EXPERIMENTAL TEST OF FEMALE PREFERENCE FOR MALES WITH LONGER

WINGS -,

o

To test female preference for males with longer wings,

I compared wrens possessing territories of.~apparently 4379'
similar quality. Vegetation density at boxes and on
territories between selected boxes and non-selected boxes

did not significantly differ (for vegetation at boxes: - .

>
Pratt's matched-pairs sign itest T = 41, Z=7, n =17, P>
- S : N\ '
0.10; for vegetation on territories: Pratt's matched-pairs
. . . - " . ‘(4

~Sign test T = 45, Z = 3, n =11, P > 0.10; see Rahe (1974)

fo;_critidal values). Boxes may have differed in some other:

o

qualities important in feméie"choice. Howevé&, since I
compared neighboring'boxes (appfoximatly 50 m apart), I
;assume that these characteristics, if any,'are negligible,
and, thefefo;é{ thﬁt‘nges vary only with regard to male
quality. Female house wrens athBB did not select-the males

with longer wings more often that- predicted by chance (Table

2.2).
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.TABLE 2.2: Relationship Be;yéen female mafe_selectibn and

“ male wing length when neighbdring pairs ofsmales are

’ . 4
- compared. : k // '
B -~

Wing-length

: S

of selected Observed Expected* X2 df Pt
- males

Longer ) 8 7

- : . '0.29 1 0.30
" Shorter 6 7

»
I*

Assuming random choice with respect to male wing-length.

*¥ One-tail test. : '
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DISCUSSION

- CUES USED BY FEMALES FOR SELECTING A MATE

FREL K .

It héé been suggested that'femaie house wrens select

,maLes on the basis of nest site qualities (Sherﬁan—l925,4
Kéndeigh 1941). If it is so, nest sités shbuid vary in sbme
quality(ies) iﬁpo{&ant for succesful breeding, and both male
and feﬁale sﬁbﬁ;d exhiﬁit 3 prefereﬁce for these high
quality nest sifes. Resﬁlisfof this‘study Suppo¥t this
proposition. Both male and fémale house wrens prefer to
nest iﬁ'sparsé vegétation‘whéré they average higher
répfodﬁctive sdcc;ss—(see Chéﬁter 1). Therefore, a male's
mating,su;cess hight be closely iied to his ability to
monopéiize attractive nest sites.

'

9 In.contrast to the‘fiﬁding that males and females
prefe;entiaﬂlyfselect sparse nest sites fof breeding, Bent
(1948) stated that Eouse wrens prefer cryptic nesting

cavities. Occupation, however, does not necessarily

indicate ﬁreﬁerence'(Nilssan 1984). Suitable nesting

cavitieé.are~p{9bably Scarce in natural set;ingé (e.g. vpn
Haartman 1957, Hilden 1965, Pinkowski 1977), and intense
competition might force some birds to select lower quality

- nesting sites. Bent (1948)”did not offer house wrens a

- » - . . -
choice between nest sites of different quality. His data,

,\

-—
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)

therefore, provide a poor indication of house wren nest site
. i ' -
preference. )

—
.

Aithough male winé-length,was correléted with nestling
weight, females, seemingly, did not select males'on the
b;sis of this.chafacter;gbrc. In order for females to !
select males on the basis of the quality of parentalﬂeare
males will provide to the youﬁg, there should be reliable
correlates- of parental care,(Searcy‘1982).- Aparg from
Yasukawa's (i981) study on ééd—winged Blaékbirds'which

showed that males providing sﬁperior parental care could be
recogﬁized by their courtship behavior there is little"

.

evidence that female choice is affected by parental care in

passerines (Searcy,19§9, Bradbury and Gibson 1983, but sce
- ‘ . '
Nisbef 1973, Niebuhr 1981, Wiggins and Morris 1986 for

evidence in Larids). _Data that would allow us to examine

whether females use correlates of male parental care irn mate

choice‘af?Wnop“i}ailéble for the house wren.

- _

Vegetation density on territories is also significantly

correlated with negfifﬁéiweight.' Despite this..females'did

not select mates on the basis of vegetation density on .

-

territories. In house wrens, however, evidence that

ﬁbsé—fledgihg'survival is related to size remains to be.

. emonstrated. v
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.f Most sfudies on mate choise have focused on a single

&:'critefion o%-éhoicg (e,g.hill'%nd Wood-Gush 1965, O'Donald
and Du§i$:1977,lweatherhead and Robertson 1977,‘P1esczynska
1978). 1Howév;r. a%‘pointed‘out by Géison (1980) and Burley
(1981}, since there a}e many determinants of fitness,'mate
chojce €buld be based on multiple criteria. My study failed
to support the multiple criteria‘hypotﬁgsis but further

“esting is required before this hypothesis could be

definitively rcjected for the house wren.

2
su
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1 . . ¢
FEMALE CHOICE) STRATEGIES IN THE -HOUSE WREN

A | *

: , sINTRODUCTION

‘ . ? . .
Implicit to wmost work on mating systems is the

assumption that females inspect all available males and then
-

mate with the best one. As thére might be several

constraints on a female's behavior, the strategies that.
actually appear may at best approximate the optimal decision

(Janetos 1980, Janetos and-CoTe‘1981, Wittenberger 1983).

.

<

To date lz?tlg attention has been paid to the tactics

females mdy use to sample mates. The clarification of such

mate—-choice patﬁefns, however, should eventually lead to an

understanding of the origin of ‘mating systems (Wittenberger

1983) . | SN ’ _

o

Beicre making a choice, females must acquire
g

-

"information about prospective mates. To that eand, several

s{ratégies could be used. Apart fr®m random mating, the

simpliest tactic a female may adopt. is the minimum

-
-

criterion tactic. This tactic states that a female mate

with the first encountered male. who meets some minimum
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‘;:oriterié (Janetos 1980, Wittenbergér 1983). - The minimum
~criterion‘tac.tic should be ong_o{_those strategieé that
yield the worsT return to females, and should not be adopted
unless the cost/benefit ratio of comparing several
candidates is relatively high (Janftos 1980, Wittenberger
1983). |
: \ )
_'Wﬁeq choice is based'on'ﬁua}itative characteristics
(i.e. presence or absence of a traitj the minimum
c}iﬁerion tacti;_would be most suitable. However, if'the
quality of_mates‘fluctuates; it would be advantagéous for
females to judge and rank males on a relative basis, réther‘
‘than against an absolute criﬁerion (Janetos 1680, ‘
Wittenberger 1983). To cdmpare alternat£v35, females may
adopt severai‘tactics. FifSE, a fema}e may use a
segquential comparison.tactic. When this t;ctic is used,
a feméle should continue visiting prospective mates until
thé last male encountered is worse than the previous one
(Wittenberger 1983). This tactic, however, greatly limits
the numbe; of candidates that will be considered and
consequentiy-may entail risks of ﬁaking suboﬁfimal choices.
An alternative to thé:sequential c&mparison tactic is the
poollcqmparison tactic. This tacﬁic states that a

female should assess the relative quality of a restricted

a

number of candidates and then mate with the best one

.

(Janetos 1980, ﬁittenberger 1983), There are two. strategies

'/\}_t L '
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included in this category: (1) area 1imitéd_pooi
comparison tactic, and (2) area unlimited pool
c;mpariSOn tactic. The first, the area unlimited strategy
states that a feﬁale will visit a predetermined number of
candidates, regardless of the distance she will., have to -
travel. This strétegy may be favored when females are
restrained by their memory capééities. A female aaopning

the second strélegy, the area limited pool comparison

tactic, is expected to sample all situations within. a

\

restriced area. This tactic may be selected when time
: ~

and/or mobility.constrain female behaviour. The pool

comparison tactics are expected to best approximate the

optimal choice (Janetos 1980, Wittenberger 1983). The above

female choice tactics are summarized in Table 3.1.

The purpose of this chapter is to investigate female
méte choice strategies in the house~wren. Tactics of mate
choice have rareiy been studied mostly because of the
difficulty of following females throughout the mating
process. To circumvent this difficulty, I approached the
problem by simulating female choice and by comparing results
of the-.simulations with the observed pattern (see Brown
1981). In the previst”cQapters, I showed that female house
wrens prefe;ihtially Sele;t males possessing boxes in sparse
vegetation, presumablfl because there they average higher

‘success. Male quality and other features of habitat
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quality, however, did not appeér important in female‘mate
choice. Therefore, in the  simulations females selected
breeding situation only on the basis of vegetation dénéity
a;ouﬁd nesting boxes. Because female box selectibn is
likely to be affected by their ability to assess variatioq

M

in vegetation density, I simulated, whenever appropriate,
Choiqéé made by accurate and_inadcurqte females. The
following questidns'were‘addreSSed in this study: (1) Do
female House wrens select nesting sites randomly with regard
+ to density of végetation-at.boxes?-(Z) Do females select the
best box among amailagle ones? (3) Do feﬁale w?eps judge
boxes on a relative or absolute basis? (4) Do females sample

boxes according to the sequential or a pool comparison

tactic?

e
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METHODS

Data were collected in 1985 at Presqu'ile Provincial
Park,_ Ontario, Canéda. Nest boxes were uniformly
distributed along two transects sepaiated by 25 m; The
transects ran through a deciduous forest a;&_adjaceﬁt sand
duneé. Nesting boxes were identical in drientation, height
above ground and were separated from each other by about 35

m. A generalhaescription of the stud} area is given in
L]

Chapter 1.

Males and females were captured and marked withla
unique combination of tolorileg;bands (éee Chapter 1 for
details). Every secondrmorning, fTrom Méy to August,-i
walked along the transects and recorded presence of'parked
territorial malés. Males were also identified during the
time budget study desﬁribed in the first chapter.‘_Dufing
the morning census, I recorded box contents. Possessipn of
boxeé by males was determined by the presence of twigs in
them (Kendeigh 1941, 1952). I concluded that a male had
abaﬁdéned a site if he was not observed for at least 2
Subsequents visits., A box was considered to be accepted by
a female on the day I found fine nesting matérialAin.it (see
Kendeigh 1941).; For each female, I determined boxes that

were available at the time of settlement. A box was defined
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[

"as available to a female if advertised by an unmated male,

The second breeding attempts by females were disrégarded.
Thus, simulations were conducted with 54 females (35 from

the forest and 19 from the dunes territories).

- —

A"

»

kY

Vegetation.density at boxes was estimated, in early

-

July, using the dot count technique described in the first

cHapter.

RANDOM- CHOICE

To teséughethef ﬁemalgs selected boxes randomly with
regard to vegetation:dengity, I compared the densityﬁqﬁ
veéetation at chosen b&xes with 'that at randomly selected
boxes. Boxes were randomly selected from among those that’
were available at the fime each female settled (iig. there
was a male defending theqboxs. If females choose nest nges

randomly then the density of vegetation at chosen, and

.randomly'selected-boxes shoﬁld not differ.

.
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OPTIMAL CHOICE

To test whether'females §elected the bestrbox among the.
available ones, I compared the density of vegétation at the
selected box with that at the sparsest non-selected one.
Only boxes available at the time of female settlement were
used in, the analysié. If females sélected the best

available box then the density of vegetation at selected

boxes should 'be sparser or equal to the density,at the

——rrr

sparsest available non-selected ones.

MINIMUM CRITERION TACTIC

if_femaleS'use a minimum criterion tactic then they
should select only boxes thatwgre abﬁve the thfeshold and
their choice above this threshold should be random. ~ To test
whether females behavgd according to the threshold tactic, I
compared the density of'veéetation at selected boxes with |

that at randomly selected ones. . Boxes were randomly

selected from among those that were available at the time

females settled. Only defended boxes that were selected by

females at least once in the Sseason were considered

availgble. Hence, females were simulated to choosé_boxés
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randomly from among boxes that were above the threshold
(i.e. acceptable to female for breéding). This model. S
differs from the random choice model tested above in that

boxes were randomly selected from a smaller pool (i.e..boxes

above the threéhold). If females used the thfeshold tactic

to select boxes then the vegetation density at chosen and
: el

randomly determined boxes should not significantly differ.

SEQUENTIAL COMPARISON TACTIC

To Lest the sequential tactic,'fémales wvere simulated
to sgmple‘boxes as long as the last box visited was in
sparser or‘equal‘dénéity.vegetation than the previous one.
Sampling starfed froﬁ a focal box thch was randomlf

selected from émong those available at the time each female

'
-

settled. Sampling proceeded by inspecting, in succession,

. . )
the closest boxes. .'In situations where two boxes were: E

- equidistant from:the randomly selected box, females were

N

allowed to select randomly which box to sample first. The

,outcome of this simulated choice was that females selected

the sparsest of the last two visited sites.

In addition, in this simulation, I introduced a problem

dealing with different abilities of females to assess the

quality of nesting sites (i.é;*vegetation density) by
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"simulating two types of females. The first type of f;;;TES
was allowed'to é@%ess fine diffq;gnces in Qegetation density
(1.e. 1 dot). The second group of females, ﬁowever, was.

__allowéd to detect only gross differenceé (i.e. 6 dots).
This-arbitrarily gelected value rep;esenfs 10 Z of the
variation in vegetatggn dens;t& ét available b;xes.. The_
sequential comparisonmtaétic_predicts that density of

vegetation at boxes chosen by actual and simulated females -

should be similar.

—

POOL COMPARISON TACTIC o R

I tested two sSubsets of the pool comparison tactic. | \
%ifst; femgle strategy waé simulated so that females sampled
the'éiosest 2, 3, and 4 available boxes from a randomly
‘determined oné. As above, whe; boxes were equidistant from
the focal box{ thel%irst visited nest site was randomly? |
‘u§e1ected. In this simulation females wé}e.Tfée‘to ‘move but
were limited by the number of candidates they could sample

(aréa unlimited pool comparison ta&tic). In the second
_case, f simulated a situation where females could sample all
available ‘boxes within 100, 200, 300 and,. 400 m radius from
a raqdodly determined box. . In éhis‘case females were not
.1imitéd by the number of boxes.they ¢0u1d vﬁsit but instead -

were limited by the distefce they could .cover (area limited



pool comparison tactic).

k.4
-

For the two pool comparison ‘models, I also simulated.
. . -t

two types of females. The first group of females were

[}

allowed tq'éelect the sparsest site'ffom among those
surveyed, regardléss-;f.how'small differences between .
compared sites were. In the second situation, females were
allowed to assess only gross variation in vegetation
density. Thus, és for thé sequential tactit, the minimﬁm
detectable difference for this second group of females was 6
dots. Hence, femaies were allowed to select the sparsest
site given that_diffegences between Sampled boxes were'lﬁrge
enough. When differences were too small to be assessable,
the selected box was randomly determined. The pool

comparison tactic predicts that density of vegetation at

chosen boxes should be similar to that at simulated boxes.

ANALYSIS

Vo

I performed 100 computer simulations for any version of

a model, with the exception of the optimal choice model:

: : =
The simulations were written in basic and executed on an IBM

AT personal computer. I used a Pratt's match pair sign test
(critical values are given in Rahe 1974) to determine

whether vegetation density at chosen and simulated boxes

N
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differed. A model was cotsidered to adequately explain the
- box selection.by female house wrens,lif no more than 5 % of -

simulationé dindicated significant differences (i.e; fewer
- than 6 simuiations); Fpr.the oﬁtimal choice moﬁel; a l-tail
Pratt ﬁatchqd_paiféd sign .test was uSedlto:coppare'
‘Végetationudeﬁsiﬁy at éhos;n and,aéaiiabie non—seleﬁted

‘boxes.
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RESULTS

DO FEMALES MATE RANDOMLY? -

Sixty-nine simulations Showed-Significant'differenées
inkvgggtétion density befween“chosed‘and faﬁdbmly sElecLéd
- “boxes. females Selec;ed sparser sites'ihan predicied by a
random choice model-(Table 3.2). The réndém model, ‘i N
therefore, cannot adgquately explain box selection‘by.female

houée.wréns.

-
-

DO FEMALES SELECT THE BEST POSSIBLE BOX AMONG THOSE
AVAILABLE? )

-
-

‘The density-of vegetation at chosen boxes was

signifi&éntly higher than the dengity at the Sparsestibf the

availablé-non-seleétéﬂ boxes (T= 0, Z = 19, N = 35, P <

kS

0.005). Hence, femalés did not select the.Bparsest

available sites in the -entire population.

-
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DO FEMALES EVALUATE BOXKS ACAINST A MINIMUM CRITERION?

-

Vegetation demsity at chosen boxe5 differed

s%gnif!cnntly from that at selected boxes for 25 ‘ E

simulations. Chéqcn boxes were in sparser vcgetat§on than

. o
rondomly selected qucs_&?able 3.2).. Females, therefore,

-
-

did not sclect boxes randoamly fr%P among those that were

above the threshold. chqb. female house wrens did not

_445cvaluatc boxes against a minimum criterion but instead

-y

—

_Jbighcd-their-rclat{vc gquality. .
A i W . .

DO FEMALES SAMPLE BOXES ACCORDING TO THE SEQUENTIAL
COMPARISON TACRIC?

» -

Feanles thét'surveyea boxes‘accordingﬁto the

secquential tactic visited 2.6 + ‘Q.I (Sﬁf'or'B.l_ + 0.1

-

boxes depending on their_ébiifty_to discriminate fine or
% . . .
aross differences iqﬁ:ggetation'densityJ The lower level of

accuracy in assessment of vegetation density resulted in

visits of more boxes (T = ZQ.b.‘df = 158, .P < 0.001). The ®

' first. group of fergies traveled 441 +. 8L m to sample - :
. . P 1 Voo . = .
. - ) ";t L L4 . - ’ ' ~
boxes, whereas,.,the second grour,' traveiedd 672 + 90 m. <ot
* - _‘ C‘;“/- . = . .. . o \.'_ @0,
The difference between the two groups.of females was again .. :
- »m - U _ ‘ at
. ~ “. -
* [ . . - A ?
Sow - »
o , v -
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statistically significant (T = 19.7, df = 198, P < 0.001).

-

lthﬂ ,fcmalc's were simulated to detect small differences
N . .
M

in vegetation densiny,(i:c. 1 dot), 13 % of the simulations

indicated “that vegetation density at boxes.selected by

actual females «“gnificantly differed from that at the
scquentially . =4 boxes. This figure increased ro-35 %
‘when females simulated to detect only larger

- e

differences: _?ar"lhc two types of females, vcch;Lion
density around boxcs wvas denser at actually cﬁosen boxes

~ than at simulath boxes (Table 3.2). Regardless of the type
of females I simhiatcd (i.c: aécur?te vS %naccurafe). the
sequgncial médel cannot adequately cxplain/femalc selection
of nesting sites in house wrens.

DO FEMALES SAMPLE BOXES ACCORDING TO A POOL COMPARISON
’ : V4 .

TACTIC? ' T .

-Ar nlimi - ~

A-A e; unlimited ~—
- . ¥ ' Jn . -

Femaies may pick the best of a,predetermined number of

encountzreéd boxes. The average distance traveled by

. _ ‘,’- .l

simulated females to sample different osumber of boxes is.

given in Table 3.3. : ; ) S .. *

. : \' < ‘ - -
¢ o i .
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Regardless of the type of females simulated (ile:
accurate vs inac ate'females), vegetation density at
actually chosen bsxés did not significantly differ from that
at simulated sites when 2 boxes were surveyed. Differences

were significaﬂﬁ, however, for simulations where females_
we£§ alloweé io visit 3.and 4 boxes before choosing the
sparsest site.. In th;se caseF;'femaleé sglected boxes in
denser vegetation than predicted by these simulations (Table
3.2). The_model suggests that real females reétricted.;heir

Y

choice to fewer than 3 boxes.

p B-Area limited ' o - : -

~y.

In the last -simulation females were allowed to .sample

boxes within a (::z:iiiig,di8£ﬂ££E‘EiSfH;::i:mly determined
i boxes and «then ¢ : what they could pe tve:.as the C

sparsest sites. Table 3.4 gives the éverage number of. - .

~ ’

e ) . T '
,Simulated., boxes visiCéd when sampling was restricted to
. . . ' L - -l .
le different distances. T ' '

< There was no significant difference in vegetation |

déQSity.between'the acigally chosen and simulated boxes when

females vwere allowed to‘seléft the best of all boxei/qresent 4
. - T N ] ~ . - . .
within 100 m and 200 o radius from randomly determined
sites. However, a significant number :}%simulatioﬁs T . .
\. . - . | . R N .
- \ . ; . A3 N ‘ ’



. . .
- . ‘

indicated differenceé in vegetation density when females
Qefe qllowed to sémpleuthe larger areas. In these cases, Lhe
actuaily selected.boxes were in vegetation that was denser
ihgtfpredicted by the model. The results were similar for
the two :fpes‘of females siﬁulaﬁed (accuraté-vs inaccunaLé;

Table 3.2).  .-This suggests that female house wrens

restricted their choice to a relatively small area.

t
4

» . ™~
- v ¥
. . t C e~
-
» -
- . - \
- . e
- L]
a -
-
‘
e
+ 2 )
e -
- ’
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Table 3.3. Distaéte.traveled by simulated femalesﬁwhé%
alléwed to sample.a predetermined numbe;\Bf boxes. -
- <

Significant differences between means, as determined by a

Tukey's multiple}range test (P = 0.01), are reprgéented by

. - - o
different letters in parentheses.

: . L9

Number of Boxes Mean Distance

Visited Traveled SD ;  Rénge
- o .
% 2 203 (a) 43 137-304
3 J— 634 (b) . 65  .483-765
'l
) 4o 979 (c) 117, 833-1214
: -
‘ Y
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Table 3.4. Number of boxes visited by simulated females

when allowed to sample all .available sites within a

predetermined distance from a fandomly'Selécted box, -— v
' \ ’ . . . - :
Significant differences between means, as determined by a-
! - : e ( "V ’ -
Tukey's multiple }ange*tzjgh(P = 0.01), are represented by
. n e ’ - %vl ‘
different letters in parentheses. .
= — ‘ — ‘
Distance Mean Number .
(m) of Boxes Surveyed SD |  Range
) . 200 1.8 (a) 0.1  1.6-1.9
r- ' C
400 2.5 (b) 0.2 . 2.1-2.9
‘ . I : ’ A
: | i 600 S3.2.(8) 0.2 $12.8-3.5 et
. ) , e . . - T
) 800 7 3.6 (d)  F 0.2°  3.4-4.2 .
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DISCUSSION . —

. o ' N
Female house wrens did not mate randomiy'with.regard to
- Vegetation density at nest sites.- Thi§ result is Eénsistent

with'thé.idea developed in Chapter 2.that females exhibit a-

'preference for sparse sites, pfeSpmably,~beéqgééﬁthere they

average higher success. As theory suggegﬁss(jéﬁétps 1989).'-

feﬁales gudgéd boxes on a reiagive basis rath;fﬁ{ﬁan'agginsL

a fixed criterion. Héwever, c?ntrafylpo the:éénerally‘

accgpted assumption tha; fg@a}es compére'aii poteﬁtiai

s;;uaéibns before ‘making a decision,'fe;ale'house wrens
'apparehtly use. a simpier‘stratégf. Iﬁ this‘sPec#eé,lfemalé

selection of- nesting sites is best exﬁ%ainéd by the pool

comparis£:\2§cti§l- I was unable? however, to. discriminate
. .t . - .

T '%ptween the arealimited and area unlimited strategies. In

either case, females restricted "the¢ly choice to a small

7. . . , . . :
number of nesting sites (fewer¥than 3 boxes). . -
o . . .
LY , . : -
. Similar-rgsults have been_obtained for mottled

sculpins, the only speciéé for which_ strategies of femélé -

mate.choiﬁe have beeﬁ studied (Brown_l198Y), Female sculpins.
. also weigh the relative quality-of imaTes but do not_SamplE
e . . . ) &
~all males before Ehooéiqg:'.lnstead, chey pifk the first 7

male that is better than the last one Gisited. In thig

S . v . o T
case, the rumber of mang visited is not Rnown but
Janetos

. - g

h cn o % : =
;jjgb be small: 'Fdrthermore, the theoretical work of"

P
»

e
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more than 5 to 6 males.

71 ‘

(1980) suggests that, in general, females’ should not'saMple

- -

- . L
. . k -

Female house wrens may hat; restricted. their choice to

a smalf pool of boxes‘because of memory limitation. When

memory capac1ty 11m1ts the number of- 51tuat10ns a female

could remember, two strateglesw;buld be adopted: (1) the,

_seqaential comparﬁg;n tactic add (2) the .area un11m1ted pool

-

comparison tactic. The sequent1a1 ‘tactic requ res only that

i

a female remembers the- last two visited 31tuations. p .

Therefore, this tactic should'be adopted when_mémofyf

:bcapaqity-is greatly limiting female choice (Wittenberger

N

1983). The aequential‘compariSOn‘tacpic;.however; did mnot

provide an adequate-explanation‘for female mate choice

strategy in.the house wren. In contrast, the ‘area unlimited
strategy provided . a satisfactory expLanati%n, This:'

strateéy, however, implies a sllghtly better ab111ty to

e,

remember surveyed 51tuat10ns.
3 Alternatively, females may limit comparisons to.few

boxes Zf the benefits derived\frvm cb@paring severall

alternatives are not great 'enough (Wittenberger 1983). 1In

Chapter 1, I ﬁyﬁbthesized that most oféﬁhe variation‘in

! & 2

house wren reproductlve success may be the result “of random

events. asf th1s is. so, we should expect benefits of, jﬂ )
3_-. 'vr* :‘ - .

- . 9 '
comparing several" xes to be low and females<to v151t a

’ B N . —_

1§ricted humber of S1tbat10ns oo .

-+

bl
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Although female house wrens may-be free to move around. : ‘

and visit potential mates, finding distant unmated males may -

be difficult. Cues used bf_female ﬁrens,to locate unmated .

¢

males remain to be determined but song seems to be the most
obvious pdbsibility for long distance identification (e.g.
Marler 1977, Alatalo et al. (1982); However, air Mdrbutence
and reverberation from vegetation limit sound propagation
(Wiley and ‘Richards 1978, Richards and Wiley. 1980).

Therefore, it might be difficult for female wrens, in a
N ‘

relatively complex three dimensional habitat, to locate
distant, unmated singing males. To sample 3 males, simulated

females had to travel over 600 m. When 4 males were

e
LS

uxfjﬂfggéd, the traveled distance increases by about 350 m.
w - i B .
It appears, therefore, that unmated males were fairly

distant. Locating remote males may require more or less
random searches, a process which cqp}d be ‘time-consuming
and, consequently, costly to -females. The longer a ‘female

7

- takes to make a decision, the greater are the chances that =~

another female.will sq;%ct the best situatipn under

‘consideration. Testihg the above hypotheses requires

: > | L =
further study. - .. . a

Most cases of polygyny in birds may ‘be explicable by -

Vg

'Verner and Wilson 1966, Ofians'1939): This hypothesis - .

. i -
, K . .

‘the concept of a threshold in habitat qdality (Verigr,f964,
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stazes that ﬁolygynous males prqvide Cbmpensatory benefits
to females epopsing-them: In House Wrens, females |
‘apparently Sample a limited number of candidates before
choésing one to mate‘wieh.. A female wren me& acgept\her
segondary status Even tLough she might suffer a reduced

?"feproductive success, if thé-chosen male was the beet
available candidate from the small pool'sampled}~ Kendeigh .
(49@1) and Freed;(1986) reported that in their'population; .
only 6. z of'the maleS were polygynous. When polygyny is
rare, however, it may not pay females to sample more
prospects to av01d it (Alatalo, Lundberg and Stahlbrandt
1984)._ Hence, the small number of 81tuat10ns Surveyed by
femalee before palrlng mlght account for,&he low 1nc1§3nce

* -

~ .of polygyny in the house wren.



74

General Discussion

T

Curr@ﬁ}\J;xual sélection theory holds that females
choose mates on the basis of attributes that are important
for their reprodu;tive‘sucéess.; This pred{ction héé
receiveq some support (e.g. Pleséczynska_1978, Wittenberger
1980). However, in most species, little information.i%
available on Spegific criteria females use to select mates.
Bu;, knowledge of the cues used in female mate choice is
critical to qnderstanding-the evolution of mating systems.

v

In my ﬁdrk, f’hqye conducted both descriptive and

experimental studiei_to examine female mate choice in.the

L4

"house wren. My reSults'suggeét that reproductive success of

female house wrens is influenced by the density of

vegetation around their nesting cavities. The major cause

of nesting morsality-was predation by conspecifics. The (“,

* high incidence of intraspecific predation preSuquIy favors

- : ~— : ﬁ i .
breeding in cavit@es wifh sparse surrounding vegetation
L] .

becayse these sites allow more effective nest defénse.
. R ’ v/-

-

The concept of a threshold in habitat quality has been

saccepted as a gepEtal'eiplaqaitioh for the evolution of

-

'polygyﬁ}.in-paSSerines (Orians-'1969), yét’ohly one study

~

;suppcfted the pgédictions of the model (Pleszczynska 1973).

-
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4

In this ﬁodel,{emale fitness is correlated with access to
. Lk

resources. - A female may accept a secondary status if she

. : L
' recéives compensatory benefits. The polygyny threshold -,

model, -as formulated by Orians (1969), assumes that females

survey all opportunities before choosing. However, as
: ' 1

.pointéd out-by‘JanetoS (1980),-Uhere might be several

tgnstraints on females and strategies that actuafly appear
. " - -

.an_at best approxima;e.tﬁis'aséhmption. The oq?y‘field
study ehat.actually'addresse$'ehe p}ob%eg of mate choice
§tretegies ?uggesteaﬁthaf female mottled sculﬁins may use a
simple; seraeegy thanithe one of simpfing all males Female
'sculplns apparently pick the first mal@xt\at is larger than

-

the .last one v181ted Male size in thlS case is an

p

%

indicator of parental ability ﬁBrown 198;). Similarlj,

results of,mylg%udy suggest that female heuSe wrens

restrlcted thelr ch01ce to-a 11m1ted number of candidates.
»q

_'?erhaps, in most species, one qf the meJon assumptions of

the bolygyey thesho%f-model does not hold and a more

rea}istié'quel is needed for explaining the evolution of

- polygyny. For instance, Eliason (1986) found that the

tendency. of blackpoll wafblerg (Dendroica stiata) to \‘// :

return to a familiar site for breeding -may constrain choice

' wor

" by experienced females. She arguedrthat site fidelity can
account for the low incidence of polygyny in her population.
- » -

Bigamous matlng in blackpoll warblers apparently result from.

the lack of (/mated males near the former site of a
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returning femalé.fSiﬁTTZ:I;T in house wrens, the low,

'inéideﬁce‘of‘biéamy cohld potentially be explafﬁéd.by'the

limited number of. boxes surveyed by females. Rcsulps of‘

these studies, tﬁus suggest that, at least in some SpeCICS
-
the evolutlon of the matlng system will not be fully
understood unt11 female mate choice patLerns are clarlfncd
- . . - .
“
. .
1o : o
. .
:
e . - —
> .
. . -
- ’ . -
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General conclusions -

~

: .
(1) This study indicates tHat house wren reproductive
success was greatly affected by predation. Wren attacks on

conspecific nests appeared ‘to be the most important source

-
L

of nesting mortality,
(2) Nests placed in sparse vegetalion were more likely to be
successful than those placed in dense vegetation. The-

greater success of wrens in sparse vegetation may result

from their more effective nest defense against conspecific

L)

intruders.

4

(3) Fgmalc house wrens preferentially selected boxes in

. -

sparse vegetation presumably because here™~they experience

higher success,

(4) Male wing-length and vegelation density on territories

were correlated with nestling weight but apparently did not

influence female choice of a mate.

~

(5) Female house wrens apparently weighed the relative

¢ ———2

quality of 2 small number of boxes before choosing one. -

These results contradict the generally accepted assumption

that females investigate all breeding opportunities before

péiring.
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