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ABSTRACT

-

" The yellow-headed blackbird , Xanthocephalus xanthocephalué,

)

is a polygynous, colonfél, mdrsh-nesting passerine. The purnose of

‘this study was to (1) determine the major selective forces limiting

Ay

yellowhead'nésting success, (2) study the anti-predator function of
colorniality in yellowheads, and (3) examine the adaptive value of

ﬁolygyny in this species.

For the populat{on of yellowheads sEudied; preéation was the
most important source of neéuing mortality, the cause of failure of
S1% of all nests over a 2 year period. Further, it was discovered
that the most important nest predatcr was the marsh wren,

Cistothorus palustris. Yellowheads respond to the potential

threat marsh wrens pose and aggressively exclude wrens from-the
vicinity of their territories, resulting in significantly segregated
Breeding grounds. Further, the yellowhead colony is significantly

0 .\"A - - 3
synchronized in nesting attempts, which may work to swamp predators.

Several hypotheses proposed to exglain the anti-predator value

: ¢

of coloniality were tested. Spatial clumping by female yellowheads
has the effect of reducing losses to predators. This probably

functions through overlapping sub-territories which allows a more

efficient actigaﬁ;eéi defense. ) | ‘ )
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Predator swamping and dilution on their own do not reduce the impact
of predators, but may act to maximize the effectiveness of an active
nest defense. Nests in the center of the yellowhead colonj enjoy a
higher reproductive success through the geometric or selfish herd
effects. It is suggested that coloniality in yvellowheads may have
evolved as a result of predation‘pressures firstly selecting for
marsh-nesting, then predation pfessures from marsh wrens which may

have:promoted reduced neighbor-neighbor distances in the marsh.

Two types of models proposed to explain polyquy, which are
based on the nature of interactions between females, the coméetitive
and co-operative female choice.madels, were tested. Early settling
femalés show a preference for the colony center; male territories tend
to be smaller in the center; and female density is greater while
inter—-nest distances are sméller in the center as compared to the
periphery. Despite the decreasing male territory size in thé colony
center, the avérage harem size is larger in‘the center. These all
support the idea that yellowheads are competitive tu a certain degree.
On the other hand, females actively clump their nesting attempts in ~
space as well as time. This supports the idea that females settle

co-operatively. Thus both the competitive and co-nperative female

choice models are compatible with the yellowhead breeding strategy.
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GENERAL INTRODUCTION
Natural selection will operate on differences in reproductive
success. Therefore an evolved @Eproductive strategy must be
"considered as one that has ,been molded by environmental pressures to

-

maximize inclusive fitness. Specific reproductive traits will evolve
that may reduce competition (either intra- or interspecific), improve
food gathering abilities, reduce predation or parasitism, improve

access to or selection of mates, or most likely some combination of

the above.

The adaptive value of colonial nesting in birds has received
much attention and a wide variety of hypotheses have been formulated
{see Krebs.1978 for a review). However, few have been adequately
tested, and little information-is available which could éllow us to
identify-which hypotheses are most appropriate for any given species.
Generally speaking, coloniality will only evolve 1if £he fitness of
individuals within colonies is greater than that of individuals who
choose not to be colonial. Selective pressures which render
coloniality disadvantageous include: increased competition for
resources (food, nest sites, mates etc.j: incqeased qonspicuousness_of

the colony to potential predators, greater opportunity for the

transmission of disease and ectoparasites, and firally increased

opportunity for interference with reproductive activities
(intraspecific killing of offspring, cuckoldry, brood parasitism, and
theft of neéting material: Alexander 1974; Hoogiand'and Sherman 1976;

Wittenberger 19381). Alexander (1974) has proposed three evolutionary
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feasons which may favor coloniality. The first deals with reduced
predation through improved anti-predator defense. The second is when

foodre!p101tatlon is maximized through group life. The last reason is

simply that sultable breedlng grounds are limited.

Mating patterns have also received considerable attention ih the
literature. Although polygyny in birds is quite rare, occurring in
less than 107 of species (La;k 1966}, it is perhaps the most heavily
studied mating system (Skutch 1935; Verner 1964: Verner and W;llson
1966; Orians 1969; Wittenberger 1976, 1979; Altmann et al. 1977;
Weatherhead and Robgrtson 1879; Alatalo et.al. 1981; Picman 1981;
Lightbody and Weatherhead 1987a, in press). Yet few studies have
provided sufficient evidence to support the many hypotheses proposed
to explain the occurrence of this strategy and apply these to
individual species. Many of these hypotheses are based on the concept
of the polygyny threshold (Orians 1969), which proposes that polygyny
is favored when a female's fitness in a polygynous mating is as good
or better than her fitness‘resuiting from a monogamous mating. In

general, most models can be placed in one of two categories which

"

depend upon the relationship between females (Altmann et al. 1977).

The first category includes those models that assume females compete
e

—

for resources that are disproportionately arraﬁgzg*among the male
territories (competitive female choice models): The second category
of models are those that assume that females obtain an advantage from
the presence of other femalesﬂTEo—operative female choice models).

-

The yellow-headed blackbird‘(Xanthocephalus xanthocephaius),
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-is a polygynous, colonial, marsh-nesting passerine. The occurrence of

-

coloniality and of polygyny in this species have not been adequately

ad@;eésed. Previous authors have concentrated on the relationship
between food, its availability and the method of exploitation, to
explain the observed reproductive pattern in the vellow-headed
blackbird (ﬁillson 1966; COrians 1980; Gori 1984). More recently,
Liéhtbady and Weatherhead (1987a, 1987b, in press) have concentrated }
on the interactions between females, female settleqent patterns, and
mate choice to explein the mating pattern in yellow-headed blackbirds.
However? because predation has been found to be a major limiting
factor for passerines nesting in the marsh habitatr(Ricklefg 1969), it
must also be considered. The purpose of this study, therefore, is to
determine the role that predation plays in limiting reproductive
success in the yellow-headed blackbird (Chapter 1) and then to examine

the role of nest predation in the adaptive value of coioniality

(Chapter 2) and polygyny (Chapter 3) in this species.



CHAPTER 1

SOURCES OF NESTING MORTALITY AND GORRELATES OF NESTING SUCCESS
- IN THE YELLOW-HEADED BLACKBIRD

INTRODUCTION 4

The Yellow-headed blackbird-(Xanthocéphalus xanthocephalus),
is a polygynous, c¢olonial, ﬁarsh-nesting passerines Its breeding"
range extends roughly through the central and western par;g offﬁn{th
America (Orians 1980). For many altricial birds, the'period of
greatest mortality is the egg and nestling stages (Ricklefs 1969,
1973). For temperate marsh-nesting passerines, the greatest sources
‘of this mortality are predation and néstling starvation
(Orians 1961; Young 1963; Willson 1966; Robertson 1972, 1973;
Patterson et al. 1980; Richter 1984; Bancrofr 1986). It is,
therefore, important to look at these sources of mortality in order to
gain a better understanding of the observed reproductive pattern in

yellowheads.

The purpose of this chapter is to examine the intensity and pattern
of nest predation in a yellowhead colony in the Delta Marsh, Manitoba,
@nd to establish which predators operate in this marsh, and their

relative importance. Preliminary results suggested predation by marsh

wrens (Cistothorus palustris) to be important. Thus I designed

several additional studies to (1) specifically assess the impact of
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marsh wrens on yellowhead nest&ﬁg success, and (2) establish if
Yellowheads recognize marsh wrens as a specific nest predator and
respond aggressively to them. In addition, to determine the
importance of the male territory as a food source to females, the
location of foraging grounds for breeding yellowhead females 'is
examined, and'@hé cverall foraging effort in these areas estimated.
Finally, yello?head nesting success is examined to determine which

variables contripute to its variance.

[ ¥
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GENERAL METEODS
General Breeding Information and Nesting Success

This study was conducted in an extensive fresh-water marsh
bordering the south end of Lake Manitoba, at the University of

Manitoba Field Station, Delta Marsh, between May 1 and mid July 1983,
April 20 and July»ljjiggﬁﬁgggdgzzﬁgen May 20 and 28, 1987. The

emergent vege;ation of the study a%ea (approximately 5 ha in 1983 and
7 ha in 1984) was dominated by cattail (Typha sp.), and reeds
(Scirpus sp. and Phragmiﬁes sp.), in that order. The only

abundant passérine species breeding in the study marsh were the
yellow—headed\hlackﬁird and marsh wren. The study was concentrated on
2 yellowhead colonies in 1983 and 3 in 1984, which were separated by
narrow strips of reeds. To facilitate the recording of spatial
information, ;he study site was divided into 20 x 20 m quadrats and
subsequently mapped. Territorial males were captured early in May
using a decoy trap baited with an "intruding™ male yellowhead, and
were given a unique color band combination. Male territories were
determined through observation of male movements, their térritorial
displays, ‘singing locations, and interactions with neigﬁbors and

strange intruders.

In order to determine the importance of the male territory in

: {
providing food to females, the following study was undertaken. In

1984, between May 26 and June 13, 22 one hour time budgets for
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selected breeding fema (22) were conducted. Eleven of these
females were in the incubgtion stage, and the remaining 11 were in the
nestling stage. Two of.the 1 ating females were later excluded
from the analysis because one hadilaid an egg during the observation
period, and the other had an egg h&tch. All tim@ budgets-were
conducted between 06:}0 and 1}:30 hours~ ivities of the females

were divided into the following 5 categories:

1) time on the nest;

2} time foraging on the resident male's territory;

3) time foraging in the marsh;

&) time foraging off the marsh; -

5) other (perched, preening, sexual chases, meobbing, chasing

wrens, interacting with other females).

Bi-weekly searches of the marsh for nests provided the
information on the breeding pattern and nesting success of
yellow-headed blackbirds. When a new nest was found, a numbered label
was a2ttached to surrounding vegetation approximately 1 m from the
nest, and its location in a given quadrat was recorded on the map of
the study area. At &his time, the following nest site characteristics
were recorded: (1)} water depth below the nest; (2) height of the nest
above the floor of the marsh, measured from the top of the nest; (3)
vegetation height from the floor of the marsh to the tops of the
supporting vegetation; (4) the type of ‘vegetation used for ﬂest f

support; and (5) vegetation density at the nest. The vegetation

density was estimated using a 50 cm long stick with° 20 evenly spaced
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bright red spots (1l cm diameter). This stick was placed on tg; of the
nest ana.the numbéf of unobstructed dots was counted from a 2 m
distance. Duringithese checks, the nest contents of all nests were
examined and fecorded. A nest was considered active only once a
clutch was initiated. :If a nest failed, the nest area was examined
for poésible causes of nesting failﬁre. If a nest lost its eggs or
nestlings; it was considered to_have been destroyed by a predatoé.
Most often the depredated nests contained egg shell fragments, dried
egg contents or dried blood (in some instances these were also found
on the nearby vegefation), punctured eggs or dead voung with various
sigﬁs of ihjﬁries, or some combination of tge above. Nests in which
;néubation or brooding was discontinued, but with nest contents
undisturhed, were all considered to have been abangoned. Other
reasons for nesting failure included infertile egg nestling
starvation, or poorly constructed nests which result in the nest

contents eventually falling into the water. Finally,(thpse nests that

fledged at least 1 young were considered to have been successful.

.

1,

~ -
Recording of Nest Predators Using a Camera Setup

-~ ¢
)
i

In 1987, 11 camera setups, which photograpﬁ“éhe manipulator of a

quail (Coturnix coturnix) egg placed in an artificial nest on

a trigger (Picman 1987), were placed in the marsh. These setups were

-

distributed along a transect throughout the yelléwhead colony for a

period of 5 days. Because no predation occurred during this time, the
-

camera.setups with nests were placed outside the yellowhead colony
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(along the edge of the marsh), where marsh wrens were defending their
territories, for an additional 2 days. These setups.were'checked
twice a day and if a predation event had occurred, the camera was

reset and if necessary a new egg was used.

The Impact of Marsh Wrems Relative to Other Predators ' -

An-experimental study of the effect of the é;ggial,distriﬁution
of experimental nests on predation patterns, conducted in 1984 (see
Chapter 2), offered the opportunity to also assess the imgact marsh
wrens have on the nesting success of yellowheads ::;&*Compare it to

: H

1 that of the other predators. /}é this experiment, 160 vellowhead nests

- were placed in a marsh where the breeding yellowheads were forced to
abandon nesting activities. One yeilowhead egg and 1 quail egg were
placed in every other nest, while the remaining nests contained 2
vellowhead eggs.” Nests were examined for predation 1, 3, 6 and 9 aays

‘bafter the eggs were put out. In addition, 3 transects of a total of
31 experimental yellowhead nests.were simultaneously established 10 m
apart in an active yellowhead colony. All experimental nests
contained 1 yellowhead egg and 1 quail egg, and were examined £ -
predation 1, 3, 6 and 9 déys after gstablishment.- Fdf’Z‘EZ?;/;zi;;IEﬂ*’"*\
description of the methodology, see the methods s;ction in Chapter 2.

Since marsh wrens are rarely able teo puncture and destroy quail

eggs (Picman_l977, personal observation), experimental nests\&ijyhich

the quail egg was intact, or had small peck holes the size of a marsh
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wren bill, but'from which the yellowhead egg disappeared or was found
with various amounts of damage, can only be considered as having been
~depredated by a marsh wren. Since both types of eggs were collected
fresh and were refrigerated for no longer tﬂan a week before being
uged in this experiment, it is unlikely ﬁhat predators would prefer

one egg type over the other.

Response of Yellowheads to Marsh Wren Songs

The response of mafe and female yellowheads te¢ marsh wren songs
" 4
was examined through playback experiments. Ten active yellowhead

nests were chosen at random in the study areaﬂ}n 1983 and were played
10 minutes of marsh wren songs after a 10 minute pre-playback perigd
of silence. The pre-playbacks began once the‘local birds resumed
normal activities after the intrusion of the observer. AF a control
EXperiment,-S 02 these nests (randomly chosen) were also played 10
minétes of the common yellowthroat's (Geothlypis trichas)

\ .
repertoire, again after a 10 minute pre-playback period. These

contr¥ols were conducted randomly either 1 day bEfQ{Eb(N=2), or 1 day R
: ~

after (N=3) the experimental trials. All the piaybacks were conducted

between 0600 and 1100 hours, and none were conducted during inclement

weather. ¢

The playback exﬁeriments were conducted by placing a speaker on
a 2 m high stake, 3 meters from an active yellowhead nest. The

( N
observer could control the playback recordings using a portable
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cassette recorder-w{§5d~19 the speaker at a 20 m distance.~ Responses

of the yellowheéds were scored as follows:

0- no response:

1; fly nearby to speaker, but no closer than 3 m, alert;
2~ approach speaker from one to 3 m away, agitated:

3- appreach speaker less than 1 m away, sometimes hovering

over speaker, agitated. .
P

Correlates of Nesting Success

Becauge nesting success is a binary variable (failed or
successful), a BMDP program for g stepwise logistic regression (Dixon
1985) was used to determine the correlates of nesting success.
Twenty-two independe;t variables were originally entered. However,
because of inter-correlations and missing values, tﬂe final analysis
included eleven independent Jariables. These included distance to the
nearest marsh wren nest, harem size, distance to the edge of the
cglony, distance to oﬁen water, water depth at the nest, nest height,
rélative vegetation density at the nest, vegetation height at the
nest, the date the nest r%geived its first égg, the distance to the
nearest neighbor, and legation within the colony (Fenter vs the
periphery, as defined in Chapter 2). The statistical significance was

set at p= 0.05 level. All nests were included in this analysis.
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— RESULTS

-1

General Breedihg Information

The first male yellowheads arrived onto the marsh in late April
(April 20 in 1984) while the first females began arriving in early May
(May 4 in 1984). Males esfablished territories in the deeper regions
of the marsh, near open water, where they eventually attracted.up to 7
fémales. Most territories we;e established in cattai14domin§ted areas
of the marsh, and few males defended areas dominated by reeds which

~—k

are normally associated with the drier regions of the marsh.

Forty-two of a total of 67.territorial males Qere captured and
color banded in 1983. 1In 1984, in the same area, Eﬁere were 65
territorial males of which 51 were banded’(18 were returning males
which were banded in 1983 and 33 were new unbanded éales). The third
colony, studied only in 1984, included 24 territorial males, none of
w@ich were banded. Once males are established in a marsh on a ‘
territory, they tend to return to the same‘marsﬁ and usually to the
same territory, or tend to settle very close to their previous
territory (unpubl. data). By late June, dispersion from the breeding

s

grounds has already begun, and flocks of feeding birds become

prominent outside of the marsh.-

Females solely undertake nest building (usually 2 to 3 days)

with the first females initiating their nests in the '‘second week of

. . 72
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Maf. Most nests (82%7) were built in cattail and only a small number
(6%) were located in bulrush exclusively or different mixtures of
cattail, bulrush, and phragmites (12%). Clutch initiation began mid
Maf and the peak of laying the first egg was on May 25 and May 26 in
1983 and 1984, respectively. The number of eggs in a clutéh.varied
from 1 to 5, with most having 3 or 4 eggs. Females alone incubate,
and incubat;on normally requires about 12 days after the second egg is
laid. A summary of the mean measure of 4 nest site features is given
in Table 1. A between vear comparison by means of a t-test, revealed

highly significant differences for all 4 nest features measured.

In general, females are highly synchronous in their nesting
activities with apprdximately 607 of clutch initiations occurring
within 2 5 day period (Figure 1). females are single brooded, with
some re-nesting occurring if a first attempt fails early in the cvcle.
Inter-nest disﬁances for simultaneously active nearest neighbors,

-
varied from 2 to 33 m, and averaged 6.0 m in 1983, and 6.2 m,in 1984,

~
~

Females feed the young during the nestling stages which normally
lasts 12 days, Brooding females spend on average more than 2 times as
+
much time foraging as do incubating females (see Tabls«és. Most
foraging activity for both groups of females was done outside of the
marsh (Table 2). Further, the-vast ﬁajority of these trips were in
the direction of a forested dune ridge which separates Lake Manitoba

from the marsh, where in fact many adult yellowheads were commonly

seen foraging (unpubl. data). This ridge was characterized by its
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frequent ouﬁbreakg of midge (Chironomidae) mating swarms, which
provided a superabundant food source to the local in;ectivorous
community. Feeding of young by males was observed in only 7 out of 67

territorial males in 1983.

Nesting Success .

In the 2 years of this study, 447 active nests were studied. Of
these, 229 (51%) eventually failed due Eo predation, 182‘(Al%) fiedged
at least 1 young and the remaining 36 (87) were abandoned or failed
for other reasons (Table 3). 0f the 229 nests which were depredated, .
143 (62%) failed during egg stages, and the remaining 86 (3S%) failed

while containing nestlings.

-

Which Predators Destroy Yellowhead Nests? -

w

Throughout the 2 vears of the study, there were 3 observed cases

of nest depredation by a longtail weasel (Mustela frenata), with 6

“2dditional cases where a weasel or some other small mammal was likely
responsible. There were also 5 cases when nests were pulled down
pfobably by a larger mammalian predator such as mink (Mustela
vison). Finally, there were 48 cases where marsh wrens were either
seén leaving a recently depredated nest with punctured eggs, or, “were

observed singing nearby.

)
K ' , H
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Results from the study during which camera setups were placed
»x
around a yellowhead colony in May 1987, indicate that in all 26 cases

‘ - h
when a camera was triggered, marsh-wrens were responsible.

Assessing the Relative Level of Marsh Wren Depredation as Compared

to Other Predators , -

The establishment of experimental yellowheadlcolonies‘with nests
containing quail and vellowhead eggs provided the opportunity to
assess the rel;tive impact of ﬁarsh wrens aon vellowhead reproductive
success. Out of 80 nests in the artificial colonies with a mixed
clutch, 64 (80%Z) were depredated within 6 days. Sixty-three (98%) of
these were considered as to hife been depredated by marsh ;rens.
Similarly, out of 31 nests set out in transects through an active’
yellowhead colony, 26 (847%) weré destroyed by day 9, and 25 (96%) of
these “were considered as marsh wren depredation.

Indirect evidence of the impact marsh wrens have on yellowhead
reprodu;tive success Qas obtained by relating;tﬁe distance to the
nearest mar;h wren nest and the nesting success of yellowhead nests
(Table &4). A signifiéint positive correlation emerges for both 1983

and 1984, indicating that yellowhead nesting success decreases with

decreasing distance %o marsh wrens.

. v
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Playbacks

The playback of empty tape did not elicit any response for both
the control and experimental categories. The playbacks of the
yellowthroat songs (to the.control group) also failed to elicit any
response from the yellowheads. However, the marsh wren song
playbacks elicitedlagg:essive responses from all 10 females and all

but 1 male.

Correlates of Nesting Success A

Results of the stepwise logistic regression analysis of nesting
success against 11 indebendent variables revealed that, in 1983,
‘distance to the edge of the colony was the only Lariable entered into
the equation (b=0.05%, x2=16.7, d.f.=1, p<0.001). The farther a
nest was from the edge, the great;r the chance that.it wdﬁld survive
until fledging. In 1984, the date of clutch initiation (b=-0.128,
x2=2?.1, d.f.=1, p<0.001), and the distance‘zz the ﬁearest marsh
wren nest (b=0.033, x2=a.3, d.f.=1, p=0.039) were the only
variables entered into the equation.’ The greater the distance from
marsh wrens, the higher were the chances of nesting success for

yellowheads, and the earlier clutch initidtion begins, the greater

were the chances of success.

E
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DISCUSSION

For this population of yellowheads, predation‘is the most
important source of nesting. mortality, accounting for 867 of all
hesting failures, and is the cause of failuée for 517 of all active
nests during the 2 yvears of this study. Starvation did account fgr
some losses (0.57) mostly through brood reduct%on, but in.general,
food did not appear to be a major limiting factor. Females fed most
frequently on a forested dune ridge, where an abundant food source of
ﬁidges could be found. Further,&only 10.5% of males in 1983 were
observed feeding nestlings, which is consistent with the observations
of Roberts (1909)-and Fautin (1941)., On the other hand, both Willson
{1966) and Gori (1984) have reported frequent feeding of voung by
males. But in Willson's marsh, starvation was a major cause of
nestling mortality and Gori reported that, in general, paternal
investment in feeding nestlings is greater in unproductive marshés.
Therefore, variation in male feeding of nestiings may in part be

related to differences between these studies in food abundance.

‘\V:Marsh wrens have been identified by other authors as nest
predators for both yellow-headed and-red—winged blackbirds; Agelaius

phoeniceus {Orians and Willson 1964; Burt 1970; Verner 1975; Picman

1977, 198C, 1987; Bump 1983; Ritschel 1985). Picman (1977, 1980,
1987), Bump (1983), and Ritschel (1985) considered marsh wrens as the
most important predator operating in their marshes. For this

population of yellowheads, marsh wrens are also the most important



-18-

-
-

predator accounting for most cases of nest depredation. Further,
indirect evidegce‘from a study of predation patterns on experimental
nests, with p?%dation rates of over 807 of all nests, point to marsh
wrens which appear to be responsible for the majority, if not all
cases of_nest failure. v

. i . . _ . :

Finally, in aadition to the ipdirect evidence of marsh wreﬁ

predat£on, I was also able to obtain photographs of marsh wrens in the
act of-preying on baited nests, with a camera set-up as- described in
Picman (1987). 1In this experiment, the marsh wren was the only

-

predator photographed.

Results of the playback experiments are consistent with the
finding that the marsh wren is an important yellowhead nest predator
at Delta Marsh. Both male (with lle&ception) and female yellowheads
responded consistently in an aggressive manner to the playbacks of
marsh wren songs, but failed to respond to playbacks of vyellowthroat
songs. The yellowthroat is another marsh-nesting passerine, present
but not abundant at Delta Marsh, and not kqown to be a threat to |
vyellowhead reproductive success. This result is similar to the
findings of Bump (1983) and suggests that vellowheads recognize marsh
wrens as a potential danger. Presumably more aggressive responses
could have been elicited from the yellowheads if a visual cue of a
marsh wren had beeﬁ used in addition to the playback of the wren song
(Bump 1983). Nonetheless, naturally occurring agonistic interactions
between yellowheads and marsh wrens have been well documented (Verner

1975; Bump 1983; Leonard and Picman 1986). Typicallyladult

\
&
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vyellowheads chase nearby wrens (usually singing males) from their
Perches down into the vegetggion, and would either continue the chase:
in the vegetation, or simply perch above the wrerfy
r

Given that predation is the most important nest mortality factor
for yellowhe&hs, anéd given that marsh wiens and other predators musf
enter the breeding blackbird colony from the edge, it is no surprise
that those nests located closer to, or at the edge of the colony,
suffered a higher rate of nesting failure due to predation in one
vyear. . Similarly, nesting success is positively correlated with the
distance to the nearest marsh wfen nest in the other yeér, and both
(distance to the edge of the colony, and distance to marsh wrens are
siguificantly inter-correlated in both years. Yellowhéads should thus

preferentially nest as far as possible from marsh wre®s, to reduce

the impact of their nest-destroying behavior.

£l

In one year, females nesting earlier suffered on average a lower
rate of depredation. This can be explained in at least 2 different
ways. First, earlier nesters are often older, more experienced
females {Coulson and White 1958; Crawford 1977), who are likely to
choose safer nesting sites, and to be more experienced in defending
their nests ageinst potential predators (i.e. bde more effective in
excluding marsh wrens from the immediate vicinity of the nest).
Second, since yellowheads are highly synchronous in their nesting
activities (Figure 1), early nesters could potentially maximize the
benefit from predator satiation and d%;ution effects, as well as

Ancreased group vigilance and predator mobbing during the period of
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.

highest vulnerability to marsh wren predation (egg and early nestling

-

stages).

High predation pressures are well documented for temperate zone
marsh-nesting passerines (Ricklefs 1969). For' many marsh-nesting
blackbirds, predation is considered to be an important source of egg
and nestling mortality (Origns 1961, 1973, 1980; Willson '1966; )
Robertson 1972, 1973;_Holm 1673; Caccamise 1976; Picman 1980, Picman
et al. 1988; Bancroft 1986),- and this populggion of yellowheads is

certainly no exception. Selection should, therefore, act on

yellowheads to minimize nest pregestTion.

Gregarious nesting, common to many marsh-nesting blackbirds, may
Teduce predation through group vigilance and mobbing, predator
di1u£ion and satiation. effects, and through crowding into the center
of a colony (geometric effects). The importance of these adaptations

for this population of yellowheads is examined in Chapter 2.

(™
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CHAPTER TWO

THE ANTI-PREDATOR VALUE OF COLONIAL NESTING

IN THE YELLOW-HEADED BLACKBIRD

INTRODUCTION
Alexander (1974) ﬁas propesed that, in general, group living may

be favoured by one or more of the three following situations:

l- wiren group life ﬁinimizes predation losses through improved
anti-predator defense;

2- when exploitation of food resources ig maximized through
cooperation (information transfer); -

3- when suitable breeding grounds are highly restricted.

Gori (1984) has tested whether yellowhead breeding colonies act
as information centers by 1) analyzing the timing and identity of
colony departures for evidence of statistical non-randomness, and 2)
observing Fhe rate and pattern of bird rgcruitment to an experimental
foraging area for evidence of exchange'og information about the
location of rich food patches. He found that yellowhead colonies can

.V§ J}act as information centers. Horn (1968) has also suggested that

coloniality is adaptive in the Brewer's blackbird (Euphagus

cvanocephalus) because it enhances individual food exploitation.

For the Delta Marsh population of yellowheads, food does not appear to
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be a major limiting factor (Chapter 1), and it is therefore unlikely
that this p;pulation of yellowheads acts as an information centér.

Wittenberger (1976, 1979) has argued that high breeding densities
of red-winged and yellow-headed blackbirds in marshes.are due to a
limited availability of marshes as compared to the population size.
This explanation seems unlikely for the local population of
vellowheads. The Delta Marsh spans over 20,000 hectares, much of
which appear to be equally suitable habitat to those few areas which
are colonized: deepér portions of marsh dominated by cattail with
areas of open water. But perhaps food varies among these locations,
thus making}qertain areas more {desirable because of a better food
supply. This also seems doubtful since a very small amount of time
spent foraging by both incubating and brooding females is spent in the
marsh (Chapter 1). The most convincing evidence for suitable nest -
. Site shortages, as an explanation for coloniality, can be founé in
studies of marine birds (e.g"., Neisan 19?0; Ashmole 1971).

\

The third situation that could favour group living, the
advantages of group life with respect to predation, is an aspect of
yellowhead coloniality that so far has no£ been examined; Given that
predation is g majgr limiting factor to yellowﬁead reproductive
success (Chapter 1), it would be premature to make generalizations
about the adaptive Yalue of coioniality in this species, without

further study of its anti-predator value.
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The Anti-Predator Value of Colonial Nesting
: o~

L

‘ o~
In general, groups of animals should be more easilyq?étected by

predators than solitary individuals {(Cullen 1960). Further, once ¢ne
nest is found, a predatqr may take advantage of the ciose proximity of
others (XKruuk 1964). But if coloniality is adaptive in its reduction
of predation pressures, its aﬁti-predator advantages muét cutweigh

A

this major disadvantage. ¥i
One advantage associateg with group living is the enhancéa
predator detection when there are more “vigilant individuals (Pulliam
1973; Hoogland and She;man 1976; Kenward 1978). Added to this is a
redudtionrof the amount of time spent on the lookout, per individual,
as group size increagps, theréby leéving more time for other important
behaviorg such as feeding or @ou;tship (Powell 19745 Siegfried and

Underhill 1975; Hoogland 1979).

’Associated with predator detection is the alarm call. This
behavior can facilitate a gquicker respo;se bf the group when faced
with & dangerous situation. The alarm call may also result in another
group benefit: an active group defense such ms predator mobbing, which

can direct the predator's attention away from the callf?_z;\callers

(Charnov and Krebs 1975;,0wens and Goss-Custard 1976).
o«

’

Mobbirng increases the probability of deterring a predator and is
likely to become more effective as the group size increases and

therefore as the potential mob size increases (Hoogland and Sherman
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1976). The real imbact the mob may have on a predator depends largely
on the predator size and vulnerability to the mobbers, as well as its
1 -

mode of attack. Horn (1968) found that Brewer's blackbirds were very ) *
. ¢ . <
efficient in deterring flying birds, mainly ring-billed gulls (Larus

- N

delawarensis) through active mobbing. However, he suggested that

they could not drive away#snakes, mammals, or perched birds. But
mobbing may act as a distraction display, luring a predator away from
2 nest, or may even have a confusing effect on the predator, reducing

its effectiveness at finding nests.

The 'spatial and temporal distribution of nesting attempts in a
colony may also confer some reduction in predation pressures, by its
swamping effect on predators. Each individual in the colony would have ,
less of a chance of becoming the victim once the group is discovered,
than if it were discovered solitarily. This is coﬁmonly known as
predgtor satiation and dilution effects (Holling 1959; Pulliam and
Caraco 1984). The chances of the grbup being discovered presumably
increase with group size, howe%er, Ehi§ probability is unlikely to be

directly proportional to the group size. Further, the predator may

" reach its satdation point far before all potential prey are discovered

(Hoogland and She§gman 1976). Finally, certain locations within the

colony may be less vulnerable than others, the center being more

/ .
protected, and thus safer than the perimeter ¢Tenaza 1971; Hoogland
and Sherman 1976). This is commonly known as geometric or selfish

herd effects (Hamilton 1971). ) -

The most important yellowhead nest predator, at least in Delta ‘
- , /

S/
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Marsh, is the marsh wren (Chapter 1). Becauge the nest predation
pattern is very simple (i.e. there is only one major predator) and
predators' activities may be temporally and spatially predictable,
specific anti-predator adaptations could easily evolve. The purpose
of thig'chapter is to test the following hypotheses about the

anti-predator role of coloniality, when marsh wrens are considered to
L

be the major predator:

o Y
(1) By breeding in close proximity to one another, females may improve

anti-predator defense through co-operation with their neighbors, in
detection Tand mobbing of predators;

(2) Colonial nesting may lower the impact of predators through

—~

predator satiation and dilution effects;
(3) By breeding in the center of a Eolony, females may improve their

1

success through geometric effects,

If hypothesis 1 is valid, then the following predictions should
hold trues: a) Marsh wrens should be forced to breed outside the main
colony;areas as long as yellowheads are actively breeding; b)
Yelléwheads with more conspecific neighbors should be'more.successful
in nesting than those with few neighbors. This could be tested‘by
introducins experimental nests near and away from active yellowhead
nests. Further, the success of expgriment;lly introduced nests,
should increase with increasing density of nearby breeding

yellowheads.

If hypothesis 2 is correct, then densely packed colonies should

-
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havergreater success than sparsely spaced colonies. This can be
tested by creating artificial colonies where experimental nests are
placed Qery glosg to one another:and coéparing their success to
artificial colonies where the nests are placed farther épart.
Finally, if hypothesis 3 is true, then females breeding in ﬁhe

center of* an active yellowhead colony should erjoy a higher nesting

success than those breeding at the periphery of the colony.

»
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METHODS

Predator Detection and Deterrence

!

’ '
—~\\\\H General field observations of responses of yellowheads to

varidus potential predators were made during nest checks, nest

wdtches, experiments, and while mapping male territorial boundaries.

A} —_— - of .
/These observations were usually of a qualitaﬁiie nature.

Spatial Segregation Between Marsh Wrens and Yellowheads

Observations of interactions between wgens and yellowheads were
made during ongoing studies and experiments. fo determine whether
wrens and yellowheads were segregated with respect to their breeding'
areas, the presence or absence of nests of both species was recorded
for 10 x 10 m quadrats covering habitable habitat in the study area.
Four possible situvations arosé for any given quadrat: no nests of
either §pecies; 1l or more wren nests and no yellowhead nests; 1 or
more yellowhead nests and no wren nests; nests of both species
present, A chi-square test was used to determine if nest locations

for wrens and yellowheads were significantly segregated.
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Temporal Synchrony in Female Settléfment

To determine the pattern of distribution of female settlement
with time, the following test was performed. Nests were divided into
categories of date éf nest initiation, each representing a period of 1
déy, excluding nests initiated. after 3 June for both yeérs, to
eliminate re—neéts. Because the date of first egg laid, and the date
of female §ettlement ON.a ferritory are highly correlated (Lightbody
and Weatherhead 1987b),rfhe date of first egg was used as an indicatér
of female settlement. The observed distribution was compared to the
é;;;éted Poisson (random) distributionl(based on the observed mean)
using a chi—;guare goodness of fit test. Next, a population variance
(52) was calculated for the distribution of actual'nest

initiations. If: s2/x = 1 (x = mean number of nests initiated per

day), then the distribution is random; s2/x < 1, then the

distribution is uniform; 52/x > 1, then the distribution is

clumped (Smith 1980).

Marsh Wren Satiation Experiment

To aséess whether ar not there is an upper limit to the
abilities of marsh wrens at destroying nests with eggs, 2 wrens were
each offered 15 artificial nests constructed of grass resembling the
redwing nest, which contained Lwo quail eggs that had been soaked in a
207 acetic acid solution for 10 minuvtes then thoroughly washed iﬁ

running water {after this treatment marsh wrens can break quail eggs).
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Nests were attached to clumps of cattail, and located 2 m apart along
3 transects throughout the wren territories. These nests were then
monitored for predation 2, 4, 19 and 24 hours after being set-up, at

which time the condition of the eggs was carefully noted.

The Effect of Nest Density on the Survival of Experimental NeSts

¥

' 4

r In 1984, in'an area where yellowheads had begun to bdbreed, 13 of
A Y

21 terrifo:ial males ‘and ail active nésts were rcomoved during a 2 day
peE;od (May 31 and June 1). Then, on June 4, 160 experimental
yéllo*head nests (nests collected in the /fxperimental area as well as
elsewhere) were placed throughout the experimental area in 2 groups of-
40 nests, eééh with an inter-nest distance of 5 m (i.e. high density
col&nies) and another 2 zrours of 40 nests, each with an inter-nest

" distance of 15 m (i.e. low density colonies). These groups of nests
were alternatéd in placement as shown in Figure 2. The following day,
1 vellowhead egg and 1 quail egg were\placed in every other nest, and
in the remaininé nests, 2 yellowhead e&gs were placed (see Chapter 1
for an explanation of why this mixed ;lutch was used). .Sincg both
types of eggs were collected fresh aﬁd were refrigerated for no longer
than a week before being used in this experiment, it is unlikely that
predgtors would prefer one’egg type over anofherf_'f;;;Iiy the \\\
experimentél nests were examined forﬂ3redation }, 3, 6 and 9 days

after the e'gs were put out.

As a control for this experiment, 3 transects of a total of 31
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experimental yellowhead nests were simultaneocusly established.on June
4, 1984, in an active yellowhead colony. These transects ;ére placed
40 m ép;rt and the experimental nests placed along these transects at
10 m intervals. -All nests along the 3 transects contained 1
yellowhead egg and 1 quail egg, and were e;amined for predation f, 3,

& and 9 days after establishment.

-

The Effect of Female Density on the Survival of Experimental Nests

Forty exberimental yellowhead nests with 2 yellowhead eggs each
(collected outside the study area), were placed ﬁhroughout an active
vyellowhead colony under study. Ten nests were placed in each of the 4

following situations of local active yellowhead nest density:

{1) no active yelilowhead nest within 10 m;
'~(2) 1 active yellowhead nest within 10 m;
(3) 2 active yellowhead nests within 10 m;
(4) 3 active yellowhead nests within 10 m.
- .
For all experimentally introduced nests, the distance to the
nearest marsh wren ngat was kept between 20 and 30 m. The

experimental nests wdre examined for predation 1, 3, 6 and 9 days

after the initiation of the experiment.
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Geometric Effects ~
=
LY
To study the effect of location in the colony on the nesting

success of yellowheads, male territories were\divided into two

<

different groups; those that formed the outer perimeter of the
breeding colony and those that were buffered from the outside of the

colony by at least 1 other male territory. The first group of

territories was termed peripheral, and the second group as central
~
. . . " . .} . ;
territories. All nests contained within these territories were.

=

likewise named either peripheral or central mnests and compared for
differences in nesting success. To determine if theré‘are any

inherent physical differences between central and perip!2ral nests
that may reflect differences in habitat suitability with regard to

predation, four nest site features (nest heiéht, vegetation height,

&
water depth, and relative vegetation density) were compared by a

t-test. In addition, five other nest features which might explain

differences in nesting success between central and peripheral nests
o

pr—

were compared (distance to the nearest marsh wren nest, distance to
the edge of the colony, date of clutch initiation, stage of nesting at

which depredated nests failed, and the number of eggs laid).

-
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RESULTS
Predator Detection.and Deterrance
In this study area, there were many opportunities to observe

responses. of the yellowhead colony to a variety of potential avian

predators; the Northern Harrier (Circus cvaneus), the Great Horned

Owl (Bubo virginianus), the Great Grey Owl (Strix nebulosa),. .

the Short-Eared Owl (Asio flammeus), the American Crow (Corvus

bfhchvrhvnchos), the Blue Jay (Cvanocitta cristata), the Great

Blue Heron (Ardea herodias), and the American Bittern (Botaurus

lentiginosus). In generhl, these birds were detected very quickly,

e11c1t1ng a general alarm call throughout the coleny. In addition
intensive mobbing from both male and female }ellonheads in the
general region of the intruder, usually resulted in its rapid
departure f?om the area. On rare occasions an owl might land and perch
near the colony. Although the blackbirds seemed quite effective in
mobbing avflying owl, once it was perched many blackbirds ceased
mobbing and only those nesting nearby remained agitated but
ineffectual in driving the perched predator away.

In general, mobbing intensity seemed to increase with increasing
breeding activity, and slowly subsid%d towards the end of the breeding
periocd (pers. obs.). The ounly obserﬁ%% cases of depredation by a large

aer1a1 predator occurred in late June 1984, when on 3 occasions a

Northern Harrier was seen leaving the study area with a yellowhead
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fledgling in its talons. This was at a time when the majority of
colony members had dispersed and only a few late breeders remained.
l

Terrestrial and semi-aquatic predators observed near or in the

study area include mink (Mustela vison), the longtail weasel

‘(Mustela frenata) and the striped skurk (Mephitis mephitis).

In 1 observed case of a weasel preying on yellowhead nestlings in at
least 2 nests, mobbing did occur but did not apparently deter.the
predator. The only other sighting of a weasel occured when this
predator was seen leaving 2 nest in which the eggs had been freshly
depredated. In this case no adult yellowheads were nearby and no alarm
calls or mobbing occurred, but this was not surprising since the nest
was rather isolated from the mai; part of the colony (i.e. the nest
was located in a drier area dominated by Phragmites). The only
sighting of a mink occurred in an open water pool, near where a nest
on the water's edge was later found torn down and depredated. Minks
have been observed by others as nest predators of blackbirds (Knight

et 2l 1985; Picman, pers. comm.)}.

The only other known nest predator is the marsh wren, which is
é¥nown to destroy yellowhead eggs (Willson 1966; Burt 1970; Verner
1975; Bﬁmp 1683; this study). Marsh wrens cag/also kill or seriously
injure small blackbird nestliﬁgs up to severaf days old (Picman 1977;
unpubl. data). Marsh wrens breed in close proximity to vellowheads in
Delta Marsh and have an important negative effect on yellowhead

reproductive success (Chapter 1). VYellowheads are exposed to marsh

wrens on a regular basis and they don't respond to nearby wrens with
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alarm calls and or mobbing. Individual yellowheads will however chase
very effectively nearby wrens away fromrtheir nests and territories.
.In fact, on several occasions, female yellowheads were observed
guarding their nesting areas by perching in cattail between the colony
edge and the nearest marsh wren nests, from where they would chase
approaching wrens. Howevér, marsh wrens (especially females) are
cryptic and will move about low in the vegetation, often without

detection by yellowheads. Nonetheless, there are other potential

benefits of group life that could further reduce the impact of wrens.

Spatial Segregation Between Marsh Wrens and Yellowheads
F)

Yellowheads exhibit a high level of aggression towards marsh
wrens as shown by observations of agonistic interactions in this study
and Orians and Willson (1964), Burt (1970), Verner (1975), Bump
(1983), and Leonard and Picman (1986). 1In addition, yellowheads will
aggressively approach speakers used in marsh wren song playback
experiments (Bump 1983 and this study). Presumably as a result of
these behavioral interactions, the nesting sites of these 2 species
are significantly spatially segregated (Table 5). This is supported
by the observation that following the yellowhead departure late in
June, marsﬁ wrens expanded their territories into the yellowhead
breeding areas (Leonard and Picman 1986). As well, in an experiment
where male yellowheads were removed and females were forced to abandon
their nests, the surrounding population of male marsh wrens &uickly

expanded their territories to include much of the newly vacated areas—
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(Leonard and Picman 1986).

Synchrony in Female Settlement
- ‘.

The pattern of nest initiation dates was significantly
non-random in both yvears. ‘ﬁhen the population va%iance (s2) is
analyzed, the results indicate a clumped distribution in both 1983
(s2/x=17.09, x2=96.99, d.f.=12, p<0.0001) and 1984
(s2/x=5.38, x2=34.83, d.f.=12 -

-~

, p<0.001).

Marsh Wren Satiation

In 1987, two neighboring male marsh wrens were offered 15 nests

with 2 quail eggs each. After 2 hours, 2/3 of these nests had at
least one of the 2 eggs destroyed and after 24 hours all nests had
been attacked (Table 6). The majority of eggs had small peck holes

and as the experiment proceeded, these holes were enlarged until

eventutally many of the egg§ were completly destroyed.

Nest Density

-

A comparison of the predation rate on experimental nests placed
$

in high and lowv densities in an area of yellowhead removal revealed

.

that nests placed in closer proximity suffered slightly less than



—-36-
those that were ﬁore dispersed (this difference was sighificant on day
3 oﬁly; Table 7). Thus, in the absence of an active nest defense
behavior, higher nest density is not particulérly advantageous.
Further, the generally high rates of predation suggest that the
predators operating in this marsh are essentially insatiable. The
most likely predator, given the overwhelming preferential selection of

. yellowhead eggs over quail eggs (63 out of 64 cases), is the marsh
wren (see Chapter 1). It is not su;prising that the wrens capitalized

on the absence of adult yellowheads and ‘managed to discover and

destroy 81.97 of all experimenté}/ngsts within 6 days:

!

o
Transects Through an Active Yellowhead Colony
\
0f the nests placed along 3 transects through an active
//§ellowhead colony, nests placed at the extremities of the transects
were destroyed most quickly (Figure 3). These nests were closest to
marsh wren nests and farthest from active yelloﬁhead nests. ?urther,
yellowhead eggs were preferentially destroyed over quail eggs (25
(96%) yellowhead vs 1 (4%) quail), strongly suggest%ng marsh wren
activity. When compared to the experimental coloniés-éstablished in
.an area of yellowheéd ;emoval (see previous section), predation on
experimental nests placed near yellowhead nests was delayed, although

«~\ most nests were eventually destroyed (Figure 3 and Table 8).

The Effects of Female Density on the Survival of Exﬁerimental

Nests
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As the local density of active yellowhead nests increased,
predation rates on nearby experimentally introduced néﬁgs.decreased
(Table 9):. This trend was evident throughout the duration of the
experiment and was statistically significant. Since the distance to

marsh wrens in all cases was kept at between 20 and 3G_m4/;ny bias due

-
to the proximity of wrens was minimized.

-Geometric Effects
A comparison of nests that were located iﬁ-male territories that
formed the periphery of the coloni, with nests in centrally located
territories, revealed that peripheral neits suffered significantly
higher predation inm both 1983 and 1984 (Table 10). A comparison of &
nest site features, which reflect quality of nesting s}tes with
respect to predation, revealed no significant difference between
centrally and peripherally located nests (Table 11). Thus the
difference in nesting success between peripheral and céntral nests
cannot be explained by\differences in physical features of nesting
sites alone. However, an analféis of 5 other variables {(distance to
the nearest marsh wren nest, distance to the edge of tge colony, date
of clutch initiation, stage of nesting at whikh depredated nests
failed, and the number of eggs laid) revealed significant differences
between\céntral and peripheral nésts, in all but one variable (Table
12). Central nests were located farther from marsh wrens as well as
the edge of the colony, failed in later stages of nesting, and;j
“contained lafger élutches. Finally, the central nests were also
initiated on Everage 1l day earlier than peripheral nests, however this

'
difference was not significant (Table 12).
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DISCUSSION

These fesults suggest that a yellowhead colony is qﬁite
effectual in deterring most lérge aerial predators, but perhaps only
during the most active parts of the breeding season and ‘before colohy
dispersion has proceeded too far. Tbis is consistent with the result
of thé hultiple logistic regression analysis (see Chapter 15, which in
1984 revealed that the most successful females were in part those who
initiated nesting early, thus coinciding more closely with the peak of
breeding activities. Synchrony could act to reduce predation by
increasing the efficiency of communal %obbing by birds at the same
stage of nesting (Patterson 1965) and/or. through ﬁamilfon's (1971)
selfish herd effect. |

However, yellowheads probably have very little chance of
effectively deterring most mammalian predators once a nest is fouggj\\
but may reduce overall impact through predator confusion and | J//
distraction; or through predatdr-satiation or dilution effects.
However, the predation pattern exhibited in the experimental nest
studies (see Chapter 1) sﬁggests that, in general, mammalian predation
occurs at generally low 1eveis in this marsh. Therefore mammalian
predation may not pose é,consistently strong'ﬁressure to influence the
yellowhead reproductive strategy,'othgr than favofing breeding in deep

water marshes,

As for reducing marsh wren predation pressures, vellowheads

.
r
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.aggressively exclude wrens and this evidently results in the spatial
fégregation of their bdreeding areas. The spatial segregation of
}elloﬁhead and marsh wren nesting areas has also been observed in
other geographic regions (Orians and Willson 1964; Burt 1970; Verner
19?5). But this in itself is clearly insufficient, since wrens can
penetrate felléwhead territories often without detection.

i i
Temporal synchrony and spatiﬁiuclumpiné are two possible
mechanisms~¥through which colonial species can reduce predation. In
the first case, prey animals can periodically swamp predators, which
cannot fully exploit extreme fluctuations in prey abundance. In the
second case, if predators remain dispersed, then spatial clumping can

-

have a similar effect to temporal synchrony.
4

Yel¥owhead females initiate nesting highly synchronouél} and
this temporal clumping is highly statistically significant. However,
as was shown in the nest presentation experiment (Table 6), marsh
wrens are virtually insatiable in their.egg destroyving capacity, and
therefore temporal synchrony on its own is not effective in reducing
predation caused by this predator. Spatial clumping by itsa21f is also
ineffectual in reducing predation, as was showp when expé}imental
nests were placed in colonies of high and low densities with perfect
temporal synchrony. These two situations differ very little in g%rms
of losses to predators. Therefore, the dilution principle (whether
spatial or ‘cemporal) on its own is untenable. Predator swamping may,
however, be ¢ffective against mammalian predators, but cannot be

validated with these results. But in the presence of an active nest
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defeﬁ§e, temporal synchrony and spatial clumping can have indirect
' ’

/,;\beneﬁ@ts. The close proximity of nests that are synchronized could,

L :
for example, maximize both predator detection and deterrence.

An obvious strategy for avoiding predation in colonial’or
, .
. 4 . C
gregarious species is to remain Jn the center of the group or colony.

FJr vyellowheads/ this holds true since centrally located nests aréH
less 1ikely to be dépredaﬁed than peripheral nests (Téble‘IO).
2 Ritschel (1985) hés alse found geometric effects to be important in
the reduction of predation on redwing nests. But the mechanism behind
this effect is po;rly understood.
< - ) {

The habitat is esséntially hemogeneous throughdut the yellowheazd
breeding colony (Table 7), however the central regi%ns do differ from
péripheral areas in two important ways (Table 8). First, marsh wrens

N and the edge of the marsh are both farthe; from central nests, thus
rendeﬁing these nests less vulnerablg‘io both mammalian predators
entering the marsh, and marsh wrens nesting around the colony. This
is supported 2lso by the result that as compared to peripheral nests,
the depredated central nests are destroyed in the later stages of

‘nesting (Table 8), 5uggestihg an overall lower or delayed predation in
phe center. Second, central nests had on average larger clutches,
which may iﬁdicate that either the females nesting in the center are

older and/or more experienced, or that the females nesting there

benefit from the closer proximity of neighbors via an improved nest

defense, thus allowing for more foraging time which could -lead to

larger clutches.
”»
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If older females are nesting preferably in the center of the
'
colony, then the central nests should be initiated earlier than
peripheral nests, assuming that older females initiate nesting earlier
(Crawford 1977). The central nests wére initiated on average one day
earlier than peripheral nests, but the difference was not significant
(Table 12). But given the extreme synchrony in breeding, a one day

difference may be important. Additional work is necessary for a more

complete understanding of why centrally located females lay larger

clutches.

The‘idea that neighboring females benefit from one another's
presence, through overlﬁping sub-territories, is supported by reduced
predation on experimental nests placed along three transects through
an active yellowhead colony, compared to nests placed in an area where
yellowheads were essentially absent. Here, experimental‘nests enjoyed
a greater chance of survival when near active vyellowhead nests, at
least until day six of the experiment (Table 8). A more convincing
support for the suggestion that female nest clumping reduces predation
comes from the experiment where the distance to marsh wrens was
controlled, while the density of active yellowhead nests around
experimental nests, was varied from low to high. Here a highly
significant correlationlbetween the number of active nests within 10 m
of an experimental nest %ﬁd its survival (Table 9) strongly suggests
thhiat females benefit from each other's nest defense effort. These

findings are similar to those of Picman et al (1988) and Ritschel

(1985), who found that redwings could also reduce the impact of marsh
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wrens by breediﬂg close together. Whether this benefit is the result
of true active co-operation (suggesting altruism), or rather a passive
mutualism, where the member: of a group share an advantage more or

less equally, is difficult to assess.

F

v

In summary, my results strongly suggest that coloniality in
vellowheads may be an adaptation to strong predation pressures
favoring increased female density. The vellowhead colony exhibits a
high degree of temporal synchrony, whiéh may swamp,cerfain'predators,
but not marsh wrens.“ To reduce the impact of this important nest
predator, yellowheads aggressively exclude wrens from their
territories, which results in a spatial segregation of nesting sites
of these species.” The temporal and spatial clumping by female

_';ygllowheads seem to further reduce preda{ion by imp}OVing the
ﬂefficiency of active nest defense. Finalliglnests in the center of
the yellowhead colony may enjoy -higher success through the geometric
or selfish herd effectsl The antipredation role of the vellowhead
colonial nesting patterg is likely to have impﬁrtant implications for

the mating pattern in this species. This problem is examined in the

third chapter.
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CHAPTER 3

THE ROLE OF PREDATION IN THE EVOLGTION
[}

OF YELLOW-HEADED BLACKBIRD POLYGYﬁY
* _ INTRODUCTION

Polygvny entails a cost to both males and females. However, it
is generally accepted that the costs associated with males becoming
polygynous (intrasexual competition aﬁd territoriality) are less
important thén those that females may encounter (increaéed competition
for food, increased conspicuousness to predators, and reduced
non-shareable male parental assistance; Wittenberger 1981). Hence,
ﬁolygyny.is likely to evolve when its advantages to females outweigh
or at least balance its disadvantages (Orians 1969).

__The Polygyny Threshold Model was proposed to explain how females
could overcome the costs of mating with an already mated male, and
therefére'how polygyny may have evolved (Verner 1964; Verner and

Willson 1966; Orians 1969; A{tmann et al. 1977; Garson et al, 1981).

4 ~

The original form of this model assumes that females depress‘one
‘another's fitness by competing for critical resources (Verner71964;
Verner and Willson 1966 OriaAS 1969). However, an alternative
assumption is that females could benefit from settling close to other
females through co-operative nest defense and/or foraging (Altmann'et
al. 1977; Garson et al. 1981). These two versions of the Polygyny

Threshold Model, which differ dramatically with respect to how females
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behave towards one another, have been respectively termed the
competitive female choice model and the co-operative female choice

+

model (Altmann et al. 1977).

A third, more recent model, proposed to explain polygynous mate
choice is the neutral mate choice modei (Lightbody and Weatherhead, in
press). In this model, female reproductive success is unéffected by
mate choice, and therefore random settlement of thé females is the
optimal choice (Lightbody and Weatherhead 1987az). Lightbody and
Weatherhead (ir press) distinguish their "neutral” mate choice model
from the null hypothesis by stating that in their mqﬁel, random mate
choice is optimal, whiie for the null hypothesis, mate choice is aléo
random, gut not optimal (i.e. not maximizing fitness). Regardless of
whether_interactions among females and variation in male or territory
quallty affect female reproductive success, and can or cannot be
predlcted at settllng time, the neutral mate ch01ce model predicts

random mate and territory choice, which is essentially a2 null

hypothesis against which all other models should be tesied.

The Competitive Yellowhead

It has been previocusly shown that marsh wrens are a major source
of yellowhead nesting mortality (Chapter 1). As a result, yellowheads
seemed to have developed several anti-predator strategies, the most
impbrtant of which is improved nest defense which is achieved through
increased female density (Chapter 2). However, a consequence of this

Strategy 1is that some locations within the colony™are safer than
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others, because: (1) they are farther from marsh wrens:; (2) they
benefit from more neighbors due to improved nest defense and predator
dilution and satiéﬁion effects (Chapter 2). Thus, central‘locations
within the colony should be preferred, because nesting success in
these areas is greater. But since not all yellowheads can settle in
the center, some level of competition musf existy enabling a
partitioning of the breeding grounds.
% .

If competition for centrally located breeding sites within a
colony is important, the following predictions can be made: (1) the
speed of settlement of yellowheads should be faster in the center of
the colony, i.e. the majority of the first settling birds should
cglonize the center; (2) male territories should be smaller and female
density higher in the colony center; (3) depending on the amount of

",

variation in male territory size, male harem size could possibly

increase towards the center of the colony.

The Co-operative Yellowhead

It has been shown earlier that yellowheads can’reduce the impact °

of marsh wrens through active nest defense (Chapter 2). This-lends

support to the hypothesis that yellowheads may derive a benefit from

co-operative nest defense. Therefore the prediction that yellowheads
should actively clump because of the positive effects this has on nest

defense and, hence reproductive success should be tested.
N
H

- :
e

Clumping can occur both spatially as well aé temporally.” In
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- Chapter 2, yellowheads were found to Ebhglumping.nesting attempts in
time. Although this result is consistenﬁ‘hith the idea of active
grouping, temporal clumping by itseif Fﬁgnot be used to discriminate
between individuals that are co—opera;ﬁve, competitive or perhaps even
act independently of one another. This is because rapid settlement
could also result from a keen competition for the prefe;red nesting
sites, or, alternatively, from temporally highly clumped food
supplies. Both of these situations would result in a high level of

synchrony of nesting.

In contrast, female spatial settlement patterns can be used to

establish whether females actively co-operate, act independently of
;

one another, or cgmpete, by testing the following predictions: (1) If
females are co—oﬁerative, then we should expect females to:settle
throughout the breeding colony such that the nearest neighbor distance
at the time of settlement is maintained consistently short from the
first settlers zo late settle;s. (2) If females act independently of
each other, then we could predict a purely random female settlement
pattern which woulq result in inter-nest distances decreasing over
time ds the colony fills up. (3) Finally, if females are competitive,
they should attempt to reduce competition for 1imited.resources by
épacing ﬁ mselves out. Therefore, the nearest neighbor distances
should be genérally large for initial settlers, but as colonization

proceeds, these distances become forcibly smaller due to limited

breeding space, although a lower limit set by female territorial
-

-

behavior is likely.

.?

The predictions above could be re-stated in terms of a
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correlation between the date of settlement and the nearest neighbor
distance at the time of settlement. Thus for co-operative females the-
correlation coefficiént should approach 0, for randomly settling
females an intermediate value (near ;0.5), and for competitive females

the correlatrion coefficient should be high (i.e. approach -1; see

Figure 4). , : -

The purpose of this chapter is to test the above predictions
made from the 3 polygyny models and then to discuss the implications

of nest predation by marsh wrens for the polygynous mating pattern

o
exhibited in yellowheads.

AN
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METHODS
Male and Female Preferences for Location Within a Colony

To analyse the spafial distribution of female yellowheads on a
temporal basis, four successive time periods of female settlement were
created such that a similar.numger of nests were initiated i& each
period. Then, within these time periods, the number of females thaé
settled in the center of the colony were compared to the number that
settled in the periphery. Since the date of first egg and the date of
female settlement on a territdry are highly correlated (Lightbody an
Weatherhead 1987b), the date of_first egg was used as an index of
female settlement.

T; determine whether the ultimate yellowhead population density
is greater in the center, the male territory size, the minimum
inter-nest distance (for simultaneously active yellowhead nests during
the incubation stage), and the relative female density (as measured by
the number of simulfaneously active yellowhead nests within 10 m of a

focal nest during the incubation stage) were compared for central and

peripheral locations by t-test.

-

Effect of Location Within a Colony on Male Harem Size
To establish whether or not male mating success is influenced by
a2 male's location within a colohy, the harem size of central and

peripheral males was compared using a t-test. The male territories
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that formed the outer perimeter of the breeding colony were considered
as peripheral territories, and those that were buffered from the ;

outside of the colony by at least 1 other male territory as central

territories.

-

Spatial Pattern of Female Settlement

To determine the spatial pattern of gemale settlement relative
to the nearest neighbor, the settlement daﬁes (as estimated by date of
first egg; see Lightbody and Weatherhead 1987b) were divided into 5
cohorts of approximatel§ equal size in terms of the number of nests
initiaped within each time period. ‘Next,-the nearest‘neighbor
distance was measured for each nest‘(only‘nests initiated within that
samegcoho;t or in a previous cohort(s) and still active were
incluhed).‘ The nearest neighbor distance was categorized in 3m
intervals for a totqbcﬁflo categories of increasing distance.
Finally, a Spearman rank correlation was run to establish hoﬁ the
nearest neighbor disfance varies over time throughout the settling
period. The same analysis was also performed for a set of nearest
neighbor distances which were calculated for a hypothetical randomly
settling population of yellowheads. The constraints applied to this
simulation were identical to those experienced by the 1983 ﬁopulation
(i.e. the same marsh area was used, the same number of settlers wecre

+
created for eéch cohort and a minimum inter-nest distance of 2 m was

maintained). This simulated random settlement is a useful way to test

the validity of the prediction for random settlement made in the

-

introduction. '
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RESULTS

P

>

Male and Female Preference for-Location Within a Colony

When the raté at which females settle in the center versus the
periphery of the colony is analyzed, a preferenge for the center
emerges for the first group of settling birds (Table 13). In 1983, 7
72% of the first 60 females to settlé, and in 1984 597 of the first 61
females to settle, did so in the center of the colony. However, the
settling, rate between the center and the periphery of the coiény wvas

significantly different only in 1983 (Table 13).

In both 1983 and 1984 male territories were significantly
smaller in the center than in the periphery of the colony (Table 1&4).
This supports the idea that male yellowheads compete to secure
territories in the center of the colony. lThe relative density of
females is significantly greater and inter-nest distance-is
significantly smaller in the center, as compared to the periphery of a
colony (Table 15), indicating that females also seem to prefer the

central regions of the colony.

Effect of Location Within a Colony on Male Harem Size

Male harem size was larger in the center of the colony, although
this was significant only in 1984 (Table 16). When both yvears are
combined however, the difference between harems of central and

e
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peripheral males is highly significant (Tabdble 16). >

Spatial Pattern of Female Settlement

In both.1983 and 1984, small, nonsignificant correlation
coeféiﬁients for inter-nest distances vs time were obtained (for 1983:
rg= -0.095, d.£.=226, p(l-tail) >0.05; and for 1984: rg=
0.060, d.f.=221, p(l-tail) >0.10). 1In additiomn, an intermediate,
highly significant correlation coefficient for the relationship
between inter-nest distance and time, for a simulated randomly
settling yellowhead population was obtained (rg= —0.&21, d.£.=226,
p(l-tail) <0.0005), thus corroborating the‘validiéy of this test.
These results strongly suggest that female yellowheads preferentially

settle close in space to other conspecifics, and that this female

tendency is consistent throughout the settling period.
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DISCUSSION

Competitive Female Choice Model

/
1;’

Nest deé&nse‘capabilities in yellow?eéds was increased through"
female clumping (Chapter 2). A result of this is that geometric
effects as well as predator dilution and satiation effects may also
operate such that the centef of the colony is safer from predators,
given that predators enter the colonf frgm outside. Therefore, a
potential competiﬁiye situation is estgblished among both male and
female yellowheads. Evidence for preference of earlier settling
females for the colony centér, smaller male territories in the center,
and higher ﬁemale density resultiﬁg in smaller inter—nest distances in
the center suﬁports the idea that yellowheads compete for the high

quality (i.e. centrally located) breeding situations.

Competition for high quality breeding grounds has qlso had a
significant effect on the mating pattern in the breeding population i;
one of the two years of the study, when centrally located males
acquired, on average, larger harems. Té; lack of difference between
harem size of central and peripheral males in 1983 could‘be explained
by a larger number of females breeding in this marsh (i.e. 209 in 1983
and 143 in 1984). Therefore, it is conceivable that in 1983, a year
of a larger female population, a surplus of Sreeding females

overflowed into the peripheral parts of the colony, thus masking

differences in harem size between these 2 regions of the colony.
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Three different hypotheses that have Leen proposed to explain
the evolution of éolygyny %n marsh-nesting birds and that are
consistent~with the competitive female choice ﬁodel, aré worthy of
discussion in relation to the yellowhead case. The first proposes
that a high degree of heterogeneity in f&od distribution within
marshes may favor resource defense polvygyny (Verner and Wiilson 19665
Orians 1969). This hypothesis is unlikely, because yellowheads forage
mainly away from their territories (Lightbody and Weatherhead 1987b;
Chapter 1), ;nd therefore food heterogeneity in the male_terr%yory is
unimportant. The second proposes that higher pfedation‘raﬁes in
upland habitats mayv favor polvgyny in betterﬁ;%ality marsh territories
CWittéLberger 1976). Although this hypothesis is applicable to
redwings, it does not p;ovide a plausible explanation for polygyny in
vyellowheads, which generally breed only in deep water marshes.

Finaly, the sexy gon hypothesis proposes that females may settle on a
low quality territory but with a sexy male, suffering an immediate
reduced fitness which would beLpffset ultimately by producing sexy
sons that would eventually attract large harems (Weatherhead and
Robertson 1979). This hypothesis has received considerable criticism,
the most damaging of which is a demonstration Ehat forfeiting

immediate for ultimate reproductive success is evolutionarily unstable

" (Kirkpatrick 1983).

Lo-operative Female Choice Model

/'< |

and space suggests that females actively clump. These data lend a

The study of settlement patterns of female yellowheads in time

strong support to the co-operative female ghoice model. 1In contrast

-
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to these results, Lightbody and Weatherhead (1987b) £found no evidence
to support the idea that female yellowheads within a harem are
co-operative. However, several of the predictions they proposed for
testing the co-operative female choice model are debatable and are

therefore discussed below.

- Firstly, Lightbody and Weatherhead f1987b) state that the
co—operation hypothesis predicts that females should be attracted to
each other, a reasonable prediction. However, when testing this
prediction, they limited their analysis to a comparison of female
settling patterns between harems. There is no reason to restrict this
-analysis to the male territory, because if co-operation occurs, it
should be exhibited throughou; the population. it is, therefore, at
the ‘population level that femaie séttling patterns should be analyéed.
To further illustrate this point, there is no evidence to suggest that
females discviminate between neighbers from the same harem and those.
faom neighboring harems. 1In fact, for many females, neighboring harem
females (from which co-operative benefits could be bbtained), are just

as close or even closer than female neighbors from the same harem.

Second, Lightbody and Weatherhead (1987b) predict that females
should fot be aggressive to potential settlers, also a reasonable
predicfiqg;' However, when testing aggression to a perched female
mount, they placed the stimulus only 1 meter from the nest. It is,
however, unreésonable to assume that intrasexual aggression should
never be exhibited, even in the most co-operative animals. On the

contrary, because there is likely to be an optimum degree of clumping,

which may repregent a compromise between benefits and costs of group

N
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life, female-femaie aggression, the most likely mechanism setting an
upper limit to female density, is to be expected. Therefore, by
placiﬁg the stimulus too close to the nest (the average nearest
neighbor distance observed in this study is more than 6 times greater,
and the minimun is‘twice as large); Lightbody and Weatherhead (1987b)
have certainly increased the chance of p;ovoking a response in an
unnatural situation. In addition, their results indicate that the
most aggressive response obtained was "agitation and vocalization by a
female within 5 m of the mouﬂt", and this occurred in only 87 of the
cases. Such relatively low levels of aggressiﬁn should not be used to
falsify the co-operative female model.

Next Lightbody and Weatherhead (1987§) predicted that if the
co-operation hypothesis is correct, .then, on territories of the same
size and quality, females settling in large harems should have higher
reproductive success than those settling in smaller harems. Again,
restricting this analysis to just the harem is underestimating any
potential benefit Ehat could be derived from co—operaﬁion, because
females from neighboring harems could also have a significant effect.
This would not, however, be recognized given Lightbody and
Weatherhead's assumption. But, in spite of these unreelistic
conditions, results on percent nests successful as a function of harem
size do not contradict the co-operative female model.‘ When I
re—analyzeddtheir data (harems of 6 and 7, for which there is only 1
harem in each category were combined with harems of 5) and ran a
Pearson correlation between proportion nests successful and harem.
size, a significant positive relationship (r= 0.947, d.f.=3,

p(1-tail)<0.01) between nest success and harem size emerges. This
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correlation is consistent with the co-operative female choice model.

Fina%ly, Lightbody and Weatherhead examined the prediction that
female reproductive succééé should increase with increasing nest
density ana with increa;igg synchrony in nest initiation, if females
are cp—operative. Again, this analysis was based on the assumption
that co-operative benefits can only occur within individual harems,
An analysis at the population level for synchrony in nesting.is
negessary, because of the potential increase in fémale reproductive
success that may be attributable to predator sﬁamping and dilution,
and improved predator detection and dgter;ence which need‘nof be

x
restricted to females within a harem. In Chapter 2, temporal
synchrony at the population level was Aemonstrated for yellowheads at
Delta Marsﬁ. ngever, to be able to establish an association between
increaégd synchrony énd reproductive success, we.would have to compare .
asynchronous colonies with synchronized ones, something which may not

be feasible for yello;heads.

o
: A possible confounding factor, causing an underestimate of thC\\
benefits resulting from co-operatioﬁ is territory tenacity. This E
phenomenon has been observed in both ﬁale redwings (Nero‘}956; Case {
and Hewitt 1963; Searc} 1979; Picman 1987) and female redwings (Picman’,
1981). For yellowheads, males return very close to their previous
territories (Isabelle, unpubl. data), but no information is available
on females. But by exhibiting site tenacity, returning birds will not
be able to benefit. as muc% from previous breeding experience. More
data on returning females are needed to better uﬁaerstaﬁd the effects

of territory tenacity.
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Co-operative Vs Competitive Female Choice Models

It is more realistic to expect that under differeat sets of

selective pressures, competitive as well as co-operative interactions

-

“’among individuals within a species could co-occur. In fact, if

v -
co-operative interactions are favored, competition must also exist as
a mechanism setting anlupper limit to groupiné( Thus, the competitive

"and co-operative female choice hypotheses need not be mutually

exclusive.

<

The Role of Male Emancipation in the Evolution of Polygyny .

’

Male assistance in feeding does not affect the number';?\young
¢

that fledge (Fautin 1941; Willson 1966; Patterson et ai, 1980 )
Lightbody and Weatherhead 1987a) and therefore is unimportant in
yellowheads (Chéptér 1). Further, the male territory is not an
%mportant food éoﬁrce for vellowhead femaleg (Chapter 1; Lightbody and
Weatherhead 18987b). Finally,-becg&se femalé yellowheads breed close
to each other, male parental'assi;;ance in nest defense is likely to
be a shareable resource. Therefore, female yelfbwheads are probabl;
not compﬁomising their reproductive success by accepting an alreads |
mated male. In fact, by mating polygynously, female yellowheads may

even be facilitating increased female density, which has been shown to

o,
be advantageous in reﬁucigg predation pressures.

14
-
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Conclusions

’

Predation and competitien may play an important Tole in
determining colony organization, and can potentially lead to specific

behavioral strategies that will minimize their effects.

For yellowheads, predation pressures, mostly due to marsh wrens,

have probably led to co-operative nest defense strategies whieh
. o

include temporal clumping of nest initiation, and increased female
densifies. These strategies, in turn, are likely to maximize predator
detection and mobbing, and may also reduce predators' impact through
dilution and satiation as well as geométric effects. However, the
benefits of these strategies are maximized in the center of the
colony. Therefore, competiﬁion among males to monopelize the center

and among females to settle in the center must exist as the mechanism

which allows a partitioning of these prefered areas. L.

I suggest that polygyny in yellow-headed blackbirds can be
explained by both the co-operative and competitive female choice
models. These two models need not be mutually exclusive althéugb the
co-operative female is probably a greater driving force behind the

[y

observed mating pattern.

For other marsh-nesting blackbirds, predation pressureé are also.
likely to be the mechanism behind the evolved preference for the marsh

habitat. There is evidence to suggest that upland nesting redwings

~rear fewer young than their marsh-nesting counterparts due to greater
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predation in the upland habitat (Robeftson 1973). Marsh-nesting

redwings are dispersed tg‘loosely colonial to colonial when breeding.
‘ .

'l

Yellowheads and tricolored Blackbirds (Agelaius tricolor) breed

AN

exclusively in marshes where “they exhibit a colonial to highly

colonial nesting pattern, the tricolor being the most densely colonial

of all North Ameriqaﬁ\gassefines (Orians.1980). Since all three

blackbirds relj upan insects as a food source for their young, the
adaptive value of, coloniality and the degree to which it occurs in
blackbirds in general, should be dependent upon the degree and type of
predation as well as the location and abundanée of insects.

Therefore, differences in colonf organization between populations and

species may be explained by differences in predation pressures and

food sSources.

<L
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Figure 1. Initiation of egg laying by female yellow—headed

blackbirds, as a function of time, for 1983 and 1984.

oy
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Figuré 2. Placement of nests in experimental colonies of different
nest densities; Inter-nest distance in dense and sparse
colonies is indicated by d, and sample size by N. The
spatial arrangement of 2 sparse and 2 dense colonies in the
study marsh, is shown in a box at the bottom of the Figtre

(S represents sparse and D represents dense colonies).
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Figure 3.

62—

The effect of yellowheads on survival of experimental nests
placed along 3 transects through an active colony. TR
represents the individual transects. The location of the
experimental nests, yellowhead nestsj and marsh wren nests
are shown. At the bottom of the Figdure, the predation
pattern on the'experimental nests, 1ls depicted as time
elapses (dcy l‘through to 9). Each individual transect is
represented by a line and a s0lid circle indicates that a
given experimental nest was destroyed by a predator, on a
particular day after the study was initiated (the solid
circles are reco;ded in a cumulative fashion). The lack of

a circle indicates that the appropriate experimental nest

is undisturbed. .

e
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Figure 4.
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Graphical representation of the predicted relationship
between distance to the nearest neighbor, and time of
settlement, for 3 possible situations describing female
yellowhead .interactions at time of settlement. Competitive
settling females should seek to dispérse in SpaEe, and
therefore the correlation coefficient should be close to
~-1. For the random settling fémale, both clumping and
dispersieon should balénce out, and r should app}qach -0.5.
Co-operative settling females should seek to settle
contagiously throughout the settling périod, and therefore

r should approach 0.
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Table 1. Mean (4 SD) water depth, nest héight, vegetation height
and vegetation density for all active vellowhead nests in
1983 and 1984. A t-test was used to test for differences

between vears.

Mean + SD
Nest Site Feature 1983 (N=2286) 1984 (N=221) t )
Water Depth (cm) 38.1 i 8.0 29.0 + 6.9 12.9 <0.0001
Nest Height (cm) 98.8 + 14.6 85.4 + 12.2 10.5 <0.0001
Vegetation Height (em)  136.4 + 17.5 130.8 + 16.7 3.5 <0.0007
Vegetation Density’ ° 4.9 + 2.7 6.3 + 3.1 -4.9 <0.0001.
!
*

number of exposed dots on a 50 cm stick with 20 evenly spaced red

dots (1 c¢m diameter) placed on the nest and counted from 2 m away.

v
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Table 3. Nesting outcome of all vellowhead nesting attempts in 1983

and 1984.

Nesting Qutcome 1983 ' 1984 combined
7 Nests Successful 31 .51 o 41
% Nests Depredated 59 L4 - 51
.k' . .

% Nests Abandoned 9 4 7
% Failed For Other 1 1 1

Reasons )

Total No. Nests 226 221 447

L
=|
< .
I‘ -
L™



Table 4.

Percent (N) yello&head nests depredated for 4 categories of

increasing nearest marsh wren nest distance in 1983 and 1984

(includes only-suécessful and depredated yellowhead nests). The

correlation analysis was performed with the original, individual,

data points.

Year

7 (N) Nests Depredated When Distance to

Nearest Marsh Wren Nest is

C to l5m >15 to 25m >25 to 3}? »35m Tg ﬁ(l-tail)
~
o . g
1983 . 79(29) 73(55) 58(59) 60(60) 0.150 <0.025
Z (N) Nests Depf%dated When Distance to
Nearest Marsh Wren .Nest 1is p
rd
Year 0 to 10m >10 to 20m  >20 to 30m  >30m rs p(l-tail)
/
. 8
1984 58(50) 54{63) 37(71) C30(23) 0.204 Z0.0025
»
\‘”w-



Table 5. Analysis of the spatial pattern of distribution of
vellowhead and marsh wren nests built before June
23, 1983, and June 24, 1984, and based on the

presence or: absence of nests of these species in

10 x 10 m quadrats.

~
“x }
%
. No. Quadrats When
Marsh Wrens
Year Yellow-headed preseﬁt absent total
Blackbirds -
1983 present 11 142 153
absent 66 178 244
total 77 320 387
1984 present 13 130 143
absent 125 342 467
total 138 472 610

Note: For 1983: X%= 23.72, p < 0.001. .

For 1984: X2= 19.54, p < 0.001.
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Table 6. Predation on quail eggs placed in artificial

Y

nests in two marsh wren territories over a

24-hour study period. Thirty eggs in 15 nests

(2 eggs/nest) were distributed in emch wren

territory.

<

Number nests/eggs depredated after

Wren # 2 hrs

4 hrs 19 hrs /? 24 hrs

1 10/16

(R ]

10/15

14/26 14/27 15/29

12/18 14/23 - 15/24

Note: Out of 53 depredated

39 were punctured.

£
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Table 7. The effect of nest density in an artificial colony

on nest survival. In the low density situation,

nests were placed 15 m apart,

5 m apart.

and in the high,

% (N) Nests Depredated

When Colony Density is

Day N High (N=80). Low (N=80) x2 p’

1 58.8 (47) 72.5 (58) 3.35 > 0.05
3 73.8 (59) 86.3 (69) 3.91 < 0.05
6 76.3 (61) 87.5 (70) 3.41 > 0.05
9 76.3 (61) 87.5 (70) 3.41 > 0.05
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Table 8. Egg predation losses of artificial nests in an

experimental area where ‘breeding yellowheads were

removed and in an area where they were present.

% (No.) Nests Depredated When

Breeding Yellowheads

Day Absent (N=160) Presgnt (N=31) ¥2 P
N
1 ) 65.6 (105) 48.4 (15) 3.30 > 0.05
3 80.0 {(128) 48 .4 (15) 13.79 < 0.001
6 81.9 (131) : 58.1 (18) 8.58 < 0.01
9 81.9 (131) 83.9 (26) 0.07 > 0.7
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Table 9. The effect vf density of active yellowhead nests on the
. survival of quail gggs in experimental nests. The
correlation analysis was performed with the original,

individual data points.

% (Number) Depredated Experimental
Nests When Number Active Yellowhead

Nests Within 10 m was

Day . -0 i 2 3 _ g P
1 40 (4) 10 (1) 20 (2) 0 (0) 0.52 < 0.005
3 70 (7) 20 (2) 20 (2)- 10 (1) 0.53 < 0.001
6 100 (10) 70 (7) 70 (7) 36 (3) 0.60 < 0.0005
9 100 (10) 90 (9) 80 (8) 70 (7) 0.53 < 0.005
' e
- k4
\5‘7 - |
‘ 7



Table 10.
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-t

it

The effect of location within a yellowhead

colony on vellowhead nest losses due to

predation.

% (No.) Depredated Nests When

Location Within a Colony was ~

Year Central Peripheral ) x2 P

1983 36 (39) 76 (74) 9.54 < 0.005
1984 38 (41) 55 (56) 5.77 < 0.025
Combined 47 (100) 65 (130) 14,09 < 0.001
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Table 13. The proportion of relléwhead nests built in the center and

time periods.

¢

in the periphery of a yellowhead colony for & consecutive

Date of Nest

Number (%) of nests built in the

e

?d{al

Year Initiation Center Periphery
1983  May 15 to 22 43(71.7) 17(28;3) 60
May 23 to 25 21¢(36.2) 37(63.8) 58+
May 26 to 29 26(52.0) 24(48.0) ° 50
May 30 to June 17 26(49.1) 27(50.9) 53
221
1984  May 15 to 2% 29(74.0) 10(26.0) 39
May 22 to 24 17(54.0) 14(46.0) 31
May 25 to 29 23(47.0) 25(53.0) 48
May 30 to June 9 J22(59.0) 15041.0) 37
155

-
e

Note: For 1983: X2=15.27; d.f.=3; p<0.005.

For 1984: X2= 6.45; d.f.

Cad

3; p<0.10.
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Table 14. The effect of location within a yellowhead colony on

male yellowhead territory size.

Mean Territory Size (mz)iSb -

Year Central Peripheral . t d.f. P

1683 188 + 128 294 + 117 3.55 65 < 0.0005

1984 373 + 269 486 + 249 1.76 63 < 0.05

Combined 273 + 224 394 + 218 - 3.15 130 < 0.0025
Lo
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Table 15. The effect of location in a yellowhead colony on-(1l)

inter-nest distances (m) between vellowhead nests, and (2)-

yellowhead female density (average number of simultaneously

active nests within'a 10 m radius of a focal nest).

Mean + SD
Year Center Periphery t d.f. P
Inter-nest 1983 5.1 + 2.9 6.9 % 5.5 2.95% 151 < 0.0025
Distance 1984 5.4 + 3.3 7.1 % 4.3 3.25% 196 < 0.001
Female 1983 3.0 + 2.1 1.9 + 1.8 ~4.26™% 224 < 0.0001
Density 1984 2.3 £1.3 1.2 + 1.0 -6.88% 214 < 0.0001

* with separate estimate ¢f varian

*% with pooled estimate of variance

ce .




Table I6. The effect of location within a vellowhead colony on

male vellowhead mating success (harem size).

Mean Harem Size + SD (N)

—_

Year .Central Peripheral /’\\\ t dif.

P
\
1
1983 3.3 + 1.5 (34) 2.9+ 1.2 (33)  -1.25 65 > 0.1
1984 2.9 + 1.1 (38) 1.8 + 1.0 (51) -4.80 87 < 0.0001
Combined 3.1 + 1.3 (72) 2.2 + 1.2 (84)  -4.30 154 < 0.0001
P
o
a -
- ‘ i
& o

.\i)
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