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EFFECTS OF MONOGAMY AND POLYGYNY ON REPRODUCTIVE
SUCCESS IN SOUTHWESTERN WILLOW FLYCATCHERS
(EMPIDONAX TRAILLII EXTIMUS) IN ARIZONA

REBECCA E DAviDsoN AND LINDA J. ALLISON

Abstract.  We analyzed the reproductive consequences of a mixed mating strategy for the endangered
Southwestern Willow Flycatcher ( Empidonax traillii extimus) in central Arizona. We monitored 286
birds in 1998 and 1999; 243 active nests (including renests) were located. Of these, 124 (51%) were
built by polygynously paired females. In 1998, 52% of all monitored females and 29% of monitored
males were mated polygynously. In 1999, 59% of monitored females and 37% of monitored males
were mated polygynously. Because sources of variability in reproductive success can be crucial in
understanding the ability of endangered species to maintain stable or increasing populations, we ex-
amined whether mating status affected the probability of fledging one or more young or the number
of young fledged. For females, none of our measures of reproductive success differed as a funclion
of mating tactic: instead, female annual success showed significant between-year variability, The odds
of a polygynous male fledging at least one young were 17.8 times greater than for monogamous males,
and polygynous males fledged more young over the breeding season than did monogamous males.
We interpret this difference as a simple function of the number of mates and/or nesting attempts, since
average number of young per nest did not differ between monogamous and polygynous males. Mixed
mating tactics also affect our ability to estimate population size of breeding adults. If polygyny occurs
range wide. and at higher rates than previously suspected, simple use of male termitorial song (assuming
ane female with every male) to estimate the number of birds at a site will underestimate population

shzes,

Kev Wards:
Southwestern Willow Flycatcher.

There is continuing development and elabora-
tvon of models to describe the evolution and
maintenance of both monogamy and polygyny
within single populations of birds (Verner and
Willson 1966, Orians 1969, Emlen and Oring
1977, Searcy and Yasukawa 1989, Petit 1991,
Soukup and Thompson 19974, Johnson and Bur-
ley 1998). These models are built on the theory
that mating systems are structured by male-male
and female-female competition for resources
and mates (Kempenaers 1995). The relative im-
portance of intra-sexual competition depends on
environmental features such as resource avail-
ability, quality, and distribution (Verner and
Willson 1966), and on adult sex ratio (Smith et
al. 1982). The mating system of a particular spe-
cies is comprised of tactics that birds use under
different sitvations (Johnson and Burley 1998).
Here, we refer to polygynous and monogamous
nesting as separate tactics,

Polygyny is generally assumed to be advan-
tageous to males because polygynous males
have the potential to produce more fledglings
each breeding season (Wheelwright et al. 1992,
Soukup and Thompson 1997b, Parish and Coul-
son 1998, Lubjuhn et al. 2000) and more recruits
to future breeding populations (Carey and Nolan
1975, Soukup and Thompson [997b). However,
fitness consequences or trade-offs for females
can be more difficult to assess (Smith et al
1982, Bart and Tornes 1989, Petit 1991, Wheel-
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right et al. 1992, Bensch 1996, Soukup and
Thompson 19974), Females may pair with an
already mated male if male parental care con-
tributes relatively little toward fledging success
(Bart and Tornes 1989, Webster 1991, Parish
and Coulson 1998), if territories of polygynous
males contain higher guality habitat (Verner and
Willson 1966, Onans 1969). if females are un-
able 1o discern pair status (Searcy and Yasukawa
1989), and/or if the genetic quality of the male
is greater than that of unpaired males (Verner
and Willson 1966, Soukup and Thompson
1997b, Slagsvold and Drevon 1999).

The Willow Flycatcher (Empidonax traillii) is
considered a typically monogamous species
(Sedgwick 2000), although polygyny has been
reported in Canada (Prescott 1986), north-cen-
tral Celorado and southeastern Oregon (Sedg-
wick and Knopf 1989, Sedgwick 2000), south-
ern California (Whitfield et al. 1998), and on the
lower Colorado River in Arizona and California
(McKeman and Braden 2001). Within these
populations, polygyny rates have been docu-
mented as high as 15% in Oregon, 50% in south-
ern California (Sedgwick 2000), and 10% on the
lower Colorado River (McKernan and Braden
2001).

To describe breeding status and reproductive
consequences for monogamous and polygynous
Southwestern Willow Flycatchers (E. 1. extimis)
in central Arizona, we compared their fledging
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TABLE 1. ANNUAL MATING TACTIC INFORMATION FOR SOUTHWESTERN WILLOW FLYCATCHERS IN CENTRAL ARI-
ZONA
1998 15999
San Pedro Roosevieht Combined Sun Pedm Roosevell Ciombined

Females

Total 35 31 66 52 43 95

Monogamous 13 (37%) 19 (61%) 32 (48%) 15(29%) 24 (565%) 43 (41%)

Polygynous 22 (63%) 12 (39%) 34 (52%) IT(T1%) 19 (44%) 56 (59%)
Males

Total 26 28 54 35 34 69

Monogamous 13 (50%) 19 (68%) 32 (59%) 15 (43%) 23 (68%) 38 (55%)

Polygynous 10 (38%) 6 (21%) 16 (30%:) 17 (48%) 9(26%) 26 (38%)

Unmated 3(12%) 3(11%) 6 (11%) 3 (9%) 2 (6%) 5(7%)
Active nests produced

Total 63 43 106 79 58 137

By monogamous females 28 (249%) 29 (67%) 57 (54%) 27 (33%) 35 (60%) 62 (47%)

By polygynous females 35 (76%9%) 14 (33%) 49 (46%) 52 (66%) 23 (40%) 75 (53%)
Fledglings produced

Total 92 70 162 93 76 169

By monogamous females 38 (41%) 40 (53%) T8 (48%) 33 (35%) 46(61%) 79 (47%)

By polvgynous females 54 (59%) 30 (43%) 84 (52%) 60 (65%) 30 (39%) 90 (53%)

success (probability of fedging one or more
young), and the number of fledglings per nest
and per breeding season. We also examined
whether these measures of reproductive success
differed between two breeding areas during the
two years of the study.

METHODS

Data were collected during the breeding seasons of
1998 und 1999 as part of ongoing studies conducted
at Roosevelt Lake (at the Salt River and Tonto Creek
inflows) and the San Pedro and Gila Rivers (near the
town of Winkelman), two of the largest Southwestern
Willow Flycatcher breeding areas in Arizona (Parad-
zick and Woodward this volume). Cowbird trapping
has been conducted within our study sites since 1996,
and brood parasitism was < 1% in 1998 and 1999
(Paradzick et al, 1999, 2000). Vegetation in the study
areas was comprised of varying proportions of native

and exotic flora including saltcedar (Tamarix ramosis-
sima), Goodding willow (Salix gooddingii), Fremont
cottonwood  (Populus  fremontii), seepwillow (Bac-
charis salicifolia), and mesquite (Prosopis spp.).

Territorial males wrriving on the breeding grounds
were first located in late-April to early-May. As fe-
males began arriving in carly-May. we followed pair-
ing activities closely and conducted nest searches from
mid-May through August. We monitored nests every
two (o four days following Rourke et al. (1999) and a
maodification of Martin et al. (1997). All nests in which
at least one egg was laid were considered active,

A nest was defined as successful when one of four
conditions were met: (1) one or more young were vi-
sually confirmed fledging from the nest or were located
near the nest; (2) color banded adult flycatchers were
seen feeding fledglings: (3) parents behuved as if de-
pendent young were nearby when the nest was empty;
and (4) nestlings were observed in the nest within two

TABLE 2. NesT SUCCESS OF MONOGAMOUS AND POLYGYNOUS SOUTHWESTERN WILLOW FLYCATCHERS IN CENTRAL
ARIZONA, 1998-1999
Total Maorogatiws Poly gy

Active nests monitored 243 119 124
Successtul nests (fledged =1 young) 138 (579%) 66 (55%) 72 (58%)
Unsuccessful nests 105 (43%) 53 (45%) 52 (42%)
Femuiles 161 71 90

Successful (fledged =1 young season) 118 (73%) 52 (73%) 66 (73%)

Proportion of nests successful 061 + 04 SD 065 = 04 SD 058 = 0.4 SD
Males 112 70 42

Successful (fledged =1 young season) 91 (81%) 50 (71%) 41 (98%)

Proportion of nests successful

061 = 0.4 SD

0.63 * 0.4 SD 0.58 = 0,3 SD
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TABLE 3.
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Onps RaTos oF THE LOGISTIC REGRESSION MODEL DESCRIBING FACTORS ASSOCIATED WITH FLEDGING

SUCCESS (THE PROBABILITY OF FLEDGING ONE OrR MORE YOUNG PER SEASON) OF SOUTHWESTERN WiLLow FLy-

CATCHERS IN CENTRAL ARIZONA IN 1998 aND 1999

Males Females
Raseline Compuarison N Odids o for N Odds ratko For
Factor category (1) category (2) vy 2hvs 1) 8% Ol Ly (2hye 11y 955 )
Mating tactic  Monogamy  Polygyny 70742 17.8 2.2-141.7 7 1190 11 0.5-23
Area Winkelman  Roosevell 55/57 0.4 0.1-1.1 87774 1.1 0.5-2.3
Year 1998 1999 A8/64 0.8 0.3-24 66/95 0.5 0.2-0.98

Norex: Analyses copsidered all pests for each male or female that successfully hatched young, including re-pests, Odds mtios desenibe the proportional
chinge in the odds for every unit change in the variable, so odds of success for polygynous males were 178 times higher than for monogamous

mathes Oudds of success for females in 1998 were twi times
inchades |, that variable s ool associpted with annual suecess o =

days of the estimated fledge date. Nests not meeting
these criteria, or from which eggs or nestlings were
missing before hatch/tledgling dates, were considered
unsuccessful. Similar criteria have been used in other
studlies (Conner et al, 1986, Patnode and White 1992,
Martin et al. 1997, Drobney et al. 1998, Clotfeher and
Yasukawa 1999), For each successful nest, we deter-
mined the number of yvoung fledged.

Adult flycatchers were captured (per Sogge et al
2001 ) and umiguely color banded by the U.S. Geolog-
ical Survey. Throughout the breeding season. we con-
firmed the color band combination of each bird
through multiple field observations by multiple ob-
servers, enabling us to desoribe pairing and breeding
activities in each territory,

DescripinG MannG Tacncs

We defined monogamy as a mating tactic in which
both male and female were mated to a single individ-
ual at any one time during the breeding season (Ford
1983, Moller 1986). Males were polygynous it more
than one female nested simultaneously in the male's
territory; females that mated with a polygynous male
were also classitied as polygynous, We identitied cach
bird’s mating tactic based on pair inteructions, feeding
behaviors, and nest placement within territories, Un-
banded males and males with unconfirmed color bunds
were excluded from analyses along with their mates,
because their mating tactic could not be determined.
We were, however, able to determine mating tactic for
many unbanded or unconfirmed females. Provided that
thetr mates were banded, female mating tachie could
be determined through observation of male interac-
tions with females (or associated nests), and the com-
bination of two or more nests found active concur-
rently within the same male’s territory.

STATISTICAL ANALYSES

The large number of failed nests (usually late in the
nesting cycle) resulted in a non-normal distribution for
the number of fledged young per nest and adult, There-
fore, in addition to calculating average productivity per
nest and per breeding season for each sex and mating
tctic, we proceeded through a series of hypothesis
tests based on only successful nests o describe differ-
ent components of productivity and thenr association
with mating rtactic. Activities of the same female or
matle in different years were treated as independent.
All statistical tests were performed vsing SPSS for

1ALS) greater than in 1999 1 the confidence imtorval for an odds ratio estimute
0,05

Windows (2000). ANOVA and logistic regression
maodels were built starting with main effects and all
possible interaction terms. Interaction terms with the
largest non-significant (o = 0.05) P-values were re-
moved from the model sequentially; all main effects
were relained in the iterative and final models. Each
time, the model was rebuilt before evaluating statistical
significance of the remaining interaction terms.

We used logistic regression 1o test whether nesting
area (Roosevelt vs. Winkelman) or mating tactic wis
associated with fledging success (having at least one
fledgling in a season), generating sepurate models for
fermales and males, and including year as a blocking
factor to account for between-year vanability. Overall
maodel it was evaluated using the biserial correlation
(Pearson’s R; Pampel 2000) between observed and
predicted success. We used the resulting odds ratios to
estimate effect sizes on nesting success (Hosmer and
Lemeshow 1989). We also calculated the proportion of
nesting attempts that were successful. and wsed Fish-
er’s Exact Test to examine whether the proportion of
successful nests was independent of mating tactic,

To examne possible differences in the way mating
tacte affects the ability of adults 0 maximize young
fledged from otherwise intusct nests (e.g., through pa-
rental care), we included only successful pests in our
hypothesis test of factors related W pumber of young |
fledged per nest. We apphed Fisher’s Exact Test to the
contingency table of number of young fledged by each
adult using the two mating tactics over all nesting at-
tempts in the breeding season. In the case of a signif-
icant hypothesis test, we interpreted the standardized
residuals 1o describe how the distributions differed,

RESULTS

Seventy-five percent (286 of 380) of birds
found within the nest monitoring sites in both
1998 and 1999 were included in these analyses
based on color band identification and pairing
confirmations. There were 112 mated, territorial. |
banded males (16 were monitored in both |
years); 80 of their 161 mates were banded (11
of which were monitored in both years). In both
years, more than half of monitored females were
mated with a polygynous male, and roughly one-
third of males were polygynous (Table 1). Each
year, some monitored males remained unpaired
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FIGURE 1. The number of monogamous and polyg-

vnous female Southwestern Willow Flycatchers expe-
ricnceng different percentages of successful nesting at-
tempts (i.e., nest fledged at least one voung) in central
Arizona, 1998-1999. Maximum number of nesting at-
tempts = 3,

for the entire breeding season (Table 1). We lo-
cated 243 active nests, of which 124 were buill
by polygynous females. At the San Pedro River,
the majority of nests and fledglings were pro-
duced by polygynous females: at Roosevelt
Lake. monogamous females built more of the
nests and raised the majority of the fledglings
(Table 1).
FLEDGING SUCCESS

Of the 243 active nests, 188 (77%) reached
the nestling stage and 138 (57%) successfully
fledged at least one bird, The majority of nests
from boith monogamous and polygynous mai-
ings were successful. Most (83 of 105) unsuc-
cessful nests were atributed to predation.

Seventy-three percent of females fledged at
least one young during the breeding season (Ta-
ble 2). The logistic regression model did not in-

dicate differences in fledging success between

mnnu;.umnus and pol)&ynuus females (y* =
4.40, df = 3, P = 0.221: biserial correlation co-
efficient = 0.162: Tabh. 3). Within each mating
tactic, the proportion of successful nesting at-
tempts did not differ by year or study area, so
data were combined for testing differences by
mating tactic. Monogamous females and polyg-
ynous females did not differ in expected nesting
success (proportion of nesting attempts that were
successful; Fisher’s Exact Test, P = 0.266; Fig.
I; Table 2).

Eighty-one percent of males fledged ar least
one young during the breeding season (Table 2).
The logistic regression model with main cl't'ects
alone fit the data (x* = 18.391, df = 3, P -
0.0005; bisenal correlation coefficient = U "7]

Table 3) and no interaction effects were statis-
tically significant. Polygynous males increased
their odds of fledgling at least one young per
season almost 18-fold over monogamous males
(Table 3). Within each mating tactic, the pro-
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FIGURE 2. The number of monogamous and polyg-
ynous male Southwestern Willow Flycaichers experi-
encing different percentages of successful nesting at-
tempts (i.e.. nest fledged at least one young) in central
Arizomi, 19981999, Maximum number of nesting at-
tempts = 7.

portion of successful nesting attempts did not
differ by year or study area, so data were com-
bined for testing differences by mating tactic.
Despite the larger proportion of monogamous
mutles that failed 10 fledge young. the proportion
of successful nesting attempts was higher for
monogamous than polygynous males (Fisher's
Exact Test, P < 0.001; Table 2). Examination of
standardized residuals indicated that polygynous
males were much less likely to fail completely

or to fledge young from all of their nests (Fig.
= ]
£ 5

Propuctiviry

We confirmed the number of fledglings at 241
of the 243 monitored nests. Overall, 1.4 = 0.09
sk (N = 241) young fledged per nest. Mating
tactic was not significantly associated with per-
nest productivity of successful females (Table
4), and successful monogamous and polygynous
females had similar annual productivity (Table
5; Fig. 3). Productivity per nest was similar be-
tween monogamous and polygynous males. Al-
though the pattern of differences depended on
study year. annual productivity was consistently
higher for polygynous males (Table 6). Among
successtul males, average number of Hedglings
at successtul nests did not differ between mating
tactics (Tables 4 and 6), but annual productivity
was greater for polygynous males (Fisher's Ex-
act Test, P <0.005 in 1998, P = 0,005 in 1999;
Fig. 4).

DISCUSSION

The polygyny rates we documented were
higher than reported for other Willow Flycatcher
studies (Sedgwick 2000, McKernan and Braden
2001), but were comparable with those reported
in southern California (Whitfield et al. 1998),
Approximately half of our female population
was associated with polygynous males each
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TABLE 4. Resunts oF ANOVA Mopers TESTING FOR DIFFERENCES IN AVERAGE NUMBER OF FLEDGLINGS PER
SuccEssFUL NEST FOR SOUTHWESTERN WILLOW FLYCATCHERS 1N CENTRAL ARIZONA IN 1998 Axp 1999
Males Femanles

Source df Mean sguare F P dr Mean square F P
Mating tactic 1 0.020 0).039 0.847 | 0.002 0.004 0.953
Area 1 <0.0005 0.001 0.976 | 0.018 0.030 (.862
Year 1 0,070 0. 137 0.712 1 .898 1.53 0.218
Error 86 0511 112 0.586

year; therefore. the notion that Willow Flycatch-
ers are largely monogamous should be reconsid-
ered and better quantified in future studies, We
found the likelihood of a female fledging at least
one young over the season was independent of
whether her mate was monogamous or polygy-
nous. Instead, fledging success varied signifi-
cantly from year to year (P = 0.043; Table 3),
apparently as a function of causes other than
mating system (e.g., nest predation, habitat qual-
ity, weather).

Because neither mating tactic affected female
fledging success or productivity over the breed-
ing season, there may be no strong selection for
females 1o pursue a particular strategy at our
study sites. Rather, females can apparently
choose to be more flexible in their mating tactic,
perhaps due to an inability to predict a male’s
paternal care (Wheelwright et al. 1992) and/or a
poor correlation between a male’s mating tactic
and his assistance at the nest (Ettinger and King
1980, Slagsvold and Drevon 1999, Sedgwick
2000). If male parental care is minimal, and lev-
el of care is unpredictable (Sedgwick 2000),
then males that occupy territories with better
habitat, food supply. and nest sites may be more
likely to attract multiple mates ( Verner and Will-
son 1966, Soukup and Thompson 1997b, Slags-
vold and Drevon 1999). The presence of un-
paired territorial males during both breeding sea-
sons suggests that females may choose among
males and/or their territories (Bensch and Has-
selquist 1992).

We found that fledging success (the probabil-
ity of fledging one or more young) for males
was improved for the breeding season by mating

TABLE 5.
ARIZONA, 1998-1999

with more than one female, which is consistent
with other studies (Smith et al. 1982, Wheelright
et al. 1992, Kempenaers 1995, Soukup and
Thompson 1997b, Lubjuhn et al. 2000). Polyg-
ynous males also fledged more young over the
entire breeding season than did monogamous
males. The pattern of differences was not the
same across study years, however. In 1998,
some polygynous males fledged up to nine
young, compared to only four for monogamous
males. In 1999, the maximum that were ledged
was similar for the two mating tactics, but more
monogamous males failed to fledge any young.
Thus, the productivity of monogamous males
appears 1o be more uncertain than that of polyg-
ynous males, for which multiple-mating decreas-
es the odds of complete reproductive failure.
Monogamous males had slightly higher per-nest
success. In other avian species, monogamous
and polygynous male tactics can include a trade-
off, whereby polygynous males reduce parental
care to acquire extra mates, even if it results in
lower survival of nestlings per nest (Webster
1991, Soukup and Thompson 1997b). Unfortu-
nately, comparative data are lacking on parental
care by monogamous and polygynous male Wil-
low Flycatchers, Ultimately, true reproductive
success of both polygynous and monogamous
males could be affected by factors that were not
part of our study, such as extra-pair copulations
and rates of offspring survival to breeding age.

Through analyses of only successful nests, we
sought to determine if mating tactic influenced
per-nest and/or annual productivity in nests that
were not lost to predation or other factors. Such
differences in productivity could arise through

PRODUCTIVITY (PER NEST AND ANNUAL) OF FEMALE SOUTHWESTERN WILLOW FLYCATCHERS IN CENTRAL

Froductivity per nest

Annual prodoctviry

Successiul nests ol

All nesis of all females successful females All females
Tuctic X 9S8% C1 N 95% Cl N X 95% 1
Polygyny 1.5 1.2=1:7 90 Z.5 2.3-2.7 66 22 1.8-2.5
Monogamy 1.6 1.3-1.9 71 25 2.3-2.7 52 2:1 1.7-2.5




POLYGYNY IN FLYCATCHERS—Davidson and Allison

30 ; — ==
26 W Monogamous females
] O Palygynous fumales
B
B 15
£ 10|
3
-4
5 |
Nl N . i I] ol ]
0 1 2 3 4 5 8

Annual productivity

FIGURE 3. Annual productivity (total number of
young fledged) for monogamous and polygynous fe-
male Southwestern Willow Flycatcher in central Arni-
zona, 1998-1999,

differences in how monogamous and polygy-
nous parents provide nestling care and/or protect
against partial clutch losses (such as cowbird
parasitism). However, neither male or female
mating tactic significantly affected the number
of fledglings per successful nest. Examining all
nests  (successful and unsuccessful), we also
found that mating tactic did not influence the
likelihood of a female failing to fledge young.
Taken together. the lack of mating tactics effects
suggest that male flycatchers may not play a ma-
jor role in hatching or fledging of young. The
same may not be true in other populations, es-
pecially where cowbird parasitism is more com-
mon and male nest defense therefore more im-
portant in deterring parasitism,

We found that the San Pedro River had higher
rates of polygyny than Roosevelt Lake, and a
sex ratio more strongly biased towards females.
A more strongly biased sex ratio (Smith et al.
1982), as well as the distnbution and quality of
resources (Verner and Willson 1966, Emlen and
Oring 1977), could influence an individual's
mating tactic and therefore explain the differ-
ences in rates of polygyny between our study
areas.

MANAGEMENT IMPLICATIONS

We do not know whether the high polygyny
rales within our study areas are typical for the
southwestern subspecies, or if they represent an
adaptive strategy for members of a population

TABLE 6.
ARZONA, 1998-1999
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FIGURE 4. Annual productivity (total number of

young fledged) for monogamous and polygynous male
Southwestern Willow Flycatcher in central Arizona,
1998 and 19949,

in decline (Kunin and Gaston 1993). Polygyny
may be advantageous for declining populations
because within small populations of passerines,
strictly monogamous species are more likely to
suffer extirpation (Legendre et al. 1999). How-
ever, polygyny also results in lower effective
population sizes (Nunney 1993), which may
place endangered species in further genetic jeop-
ardy. Small populations are also more likely to
experienced unbalanced sex ratios, which could
force some females to become polygynous de-
spite any negalive reproductive costs,
Considering the rates of polygyny that we
documented, efforts to estimate the number of
breeding flycatchers may be confounded by po-
lygynous breeding and by fluctuating rates of
polygyny from year to year. Al our study sites,
for example, surveyors assuming that each sing-
ing male represented only a breeding pair would
have substantially underestimated the number of
birds present. Underestimates would have been

PRODUCTIVITY (PER NEST AND ANNUAL) OF MALE SOUTHWESTERN WILLOW FLYCATCHERS IN CENTRAL

Producuvity per nest

Annual productivity

All males Successful nests only All mades i 19698 All males in 1999
Tactic X 95% C1 N X 5% C1 N X 95% C1 N X us% C1 N
Polygyny IS 13-1.8 42 25 2327 41 56 43-69 16 37 30-43 26
Monogamy 1.6 1.3-1.9 70 2.5 22-27 49 22 1728 32 20 1,3-27 38
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more extreme at San Pedro (219 in 1998; 24%
in 1999) than at Roosevelt (11% in 1998, 15%
in 1999). Such site-specific differences in esti-
mate errors are troubling, and demonstrate that
estimates of the total number of flycatchers
should not be based on singing males alone; ac-
curate estimates require information on the num-
ber of nesting females as well. Between-site dif-
ferences in levels of polygyny could exacerbate
difficulties in comparing flycatcher counts
among sites, if those counts are based only on
singing males.

It is possible that longer-term studies may re-
veal more subtle effects of mating tactic on re-
productive success of Southwestern Willow Fly-
catchers. As recovery efforts for this flycatcher
continue, a better understanding of mating tac-
tics and associated ramifications could prove im-
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portant when evaluating the stability of popula-
tions into the future,
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