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Abstract
Background: Research activities have often been thought to potentially influence avian nesting success by increasing nest predation rates. Although recent studies of species building open nests and cavity nests suggest that
research disturbance does not generally induce nest predation, whether it is also the case in species building domednests remains unknown. In birds, domed-nest species exist in about half of the passerine families, and research disturbance to the domed nests may differ from that to the nests of other types for their different nest structures.
Methods: We investigated if research activities affected nest predation rate by analyzing the relationships of the
daily nest survival rate with the research activities at the egg and nestling stages of a domed-nest species, the Silverthroated Tit (Aegithalos glaucogularis).
Results: Our results showed that nest daily survival rate was significantly affected by the laying date and nest age
during the egg stage, and by the hatching date only during the nestling stage. By contrast, there were no significant
effects of research activities, in terms of visiting nests and filming nests, on the nest survival of the Silver-throated Tit at
both the egg and nestling stages.
Conclusions: Our results coincide with the findings in species building other types of nests that research activities
do not always have negative effects on avian nesting success.
Keywords: Aegithalos glaucogularis, Nest filming, Nest predation, Nest survival, Nest visit, Research disturbance
Background
There have been long-existing concerns of threats of
human activities to birds (Chalfoun et al. 2002; Bocz et al.
2017; Rosenberg et al. 2019). It has been recognized that
various human activities may pose negative effects on
birds. For instance, human activities may cause habitat
fragmentations, which can elevate nest predation rates by
increasing edge effects (Chalfoun et al. 2002; Batáry and
Báldi 2004). Also, human activities such as touring and
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hiking can flush the adults from the nest, leaving eggs
and nestlings unattended and thus vulnerable to predation (Steven et al. 2011; Stien and Ims 2016).
The researches on wild birds, as one type of the most
direct human activities toward birds, have also received a
lot of attention about whether they influence birds’ nesting success, not only by the public but also the researchers themselves (e.g., Ibáñez-Álamo et al. 2012; Gibson
et al. 2015; Stein et al. 2017). Researches on birds include
a wide range of activities such as frequent visits to nests
(e.g., Blackmer et al. 2004; Ibáñez-Álamo and Soler 2010)
and handling the birds (e.g., Carey 2011; Orzechowski
et al. 2019). Research activities have been thought to have
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potentially negative effects on the nesting success of birds
for reasons like attracting predators due to destroying
vegetation and leaving human odor to the nests (Götmark 1992; Gutzwiller et al. 2002; Carey 2009). However,
although some studies have shown that research disturbance can result in higher nest predation (Major 1990;
Meixell and Flint 2017; Zhao et al. 2020), others have not
found a significant effect (Monroe et al. 2014; Ledwoń
et al. 2016; Orzechowski et al. 2019). Moreover, some
studies have even reported a positive effect of research
activities on nest survival in some avian taxon (Herranz
et al. 2002; Richardson et al. 2009; Ibáñez-Álamo and
Soler 2010), possibly because the presence of humans or
conspicuous nest-monitoring devices may deter predators (MaCivor et al. 1990; Richardson et al. 2009).
Among various types of research disturbances,
researchers’ visits to nests are probably one of the most
common disturbing activities in studies of bird breeding ecology, because researchers often need to visit nests
frequently to collect data on breeding parameters (e.g.
Walker et al. 2004; Li et al. 2019). In this regard, most
studies have not detected any effect of nest visits on
birds’ nest survival (reviewed in Ibáñez-Álamo et al.
2012). Nevertheless, the effect of researchers’ visits to
nests can vary widely among species and even within
the same habitat (Weidinger 2008; Ibáñez-Álamo et al.
2012). Therefore, system-specific researches have been
encouraged (Ibáñez-Álamo and Soler 2010). Moreover,
it is noticeable that most of the studies have focused on
the effects of research activities on the nest survival of
the species building open nests (e.g., Weidinger 2008;
Ibáñez-Álamo and Soler 2010; Gibson et al. 2015), and
a few on the species building cavity nests (e.g., Rodway et al. 1996; Blackmer et al. 2004; Carey 2011). To
the best of our knowledge, studies on whether research
activities influence nest survival of species building
domed nests are surprisingly missing, despite that these
species are present in 52% of passerine families (Collias
1997). However, the disturbance of research activities
on domed nests may differ from that on the other types
of nests for at least three reasons. Firstly, different types
of nests are subjected to different predation risk. For
example, the domed nests (together with cavity nests)
are thought to have reduced detectability of nest contents by predators compared with open nests (Mainwaring et al. 2015), although it has been reported recently
that enclosed nests can alter the sound waves of nestling
begging calls in ways that nest detection by a predator
may be increased and thus result in a higher predation
risk at nestling stage than the open nests (Mouton and
Martin 2019). Secondly, unlike the open nests where
the nest contents can be usually seen without touching
the nest, the domed nests (and cavity nests) are often
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closely touched by the researchers during nest checks to
record breeding parameters (e.g. laying date, clutch and
brood sizes) and confirm nest status (e.g. alive or predated), which leaves more disturbance to nests. Thirdly,
although the domed nests, which are usually made of
plant fibers, also represent one type of the enclosed
nests, research activities may produce severer effects on
them than on cavity nests as they are much easier to be
destroyed by predators than the cavity nests that are usually placed in tree and cliff holes. These differences hence
make it necessary to further investigate whether research
activities affect nest predation in bird species building
domed nests.
To fill this gap, our study examines the relationship
between nest visit activities by researchers and the daily
nest survival rate (DSR) of a domed-nest species, the Silver-throated Tit (Aegithalos glaucogularis), for both the
egg stage (i.e. egg-laying and incubation stage) and the
nestling stage, respectively.

Methods
Study populations

The Silver-throated Tit population we studied was
located in the Dongzhai National Nature Reserve
(31°57ʹN, 114°15ʹE) in the south of Henan Province,
China, and the data for this study were collected from
2011 to 2018. This species is resident at the study site and
the breeding season usually starts in late January or early
February and lasts until late May or early June (Li et al.
2012). Silver-throated Tit builds domed-nests with an
entrance hole on the side near the top. Nests are placed
on various plants such as trees like Chinese Fir (Cunninghamia lanceolata) and Masson Pine (Pinus massoniana)
and shrubs like tea and rosaceous plants, with nest height
varying from 0.15 to 10 m above the ground (Li et al.
2012; Guan et al. 2018). The apparent nesting success of
Silver-throated Tit is ~ 30%, with the nest abandonment
being the main reason for nest failures during the nestbuilding stage, and predation during the egg and nestling
stages (Li et al. 2012; Guan et al. 2018). The nest predators of this species are mostly birds and snakes in our
study area, and predation accounts for ~ 70% nest failure
during our study periods (Li et al. 2012; Guan et al. 2018).
Nest monitoring

During the study, most of the nests were found at the
nest-construction stage by following adults that were carrying nest materials (Li et al. 2012). To monitor the nest
fate and breeding stage, we checked most nests every 3
to 5 days at the nest-construction stage, every 2 or 3 days
at the egg and nestling stages, and visited them every day
when they were close to the laying of eggs or hatching
of nestlings. For the accessible nests with a completed
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dome, we touched the nest content using fingers to determine the status of the nest during each visit. Alternatively, for the inaccessible nests (e.g. those on high trees),
we usually observed the behaviors of the adults with binoculars to estimate the breeding stage and checked the
intactness of the nest appearance to determine if they
had been predated or not, because predation by birds and
mammals often resulted in the destruction of a nest with
the lining feathers outside. For the purpose of recording
parental behaviors at nests such as incubation and nestling provisioning (e.g., Yu et al. 2016), some nests were
filmed using video cameras that were covered with camouflaged fabric and set on tripods at a distance of ≥ 0.5 m
from the nests. In addition, we measured eggs for each
nest at the early incubation stage and banded nestlings
when they were around 10 days old at the nestling stage,
but because these activities usually took a short time
(< 15 min), we did not treat them differently from the
other routine nest-checking activities in the analyses.
Data analysis

Our analyses focused on the effects of research activities on the DSR at the egg and nestling stages of the
Silver-throated Tit. The nest-construction stage was
not analyzed because even if a nest had been visited by
a predator, we could hardly know it as there was no egg
or the nestling loss, unless the nest was destroyed, which
seldom happened (Li et al. 2012). Moreover, because the
higher nests were usually inaccessible and thus the disturbance of nest visits was limited, we used only the nests
with height being ≤ 1.9 m for the analyses. The height
of 1.9 m was chosen based on the estimated height that
our shortest field crew during the study could touch after
raising her hand. The use of this arbitrary criterion means
that some nests could be touched by our taller field crew
but were excluded from analyses, despite that it reduced
the sample sizes for our analyses. By using the low nests,
we can assure that all the nests involved in the analyses
were checked in a similar way, i.e. being touched when
necessary. We had considered analyzing the nests that
were higher than 1.9 m separately, but after excluding the
nests where information such as exact failure date and
failure reason were unknown, their sample size was too
small to be properly analyzed in the current study (see
Table 1).
We analyzed the effect of research activities on the DSR
of the egg stage and the nestling stage, respectively, in
that the two stages might differ in predation rates (Martin et al. 2000; McDonald et al. 2009). The analyses were
conducted with the nest survival analysis procedure in
program MARK 9.0 (White and Burnham 1999) via the
R package ‘RMark’ (Laake 2013; Laake and Rexstad 2019)
in R version 3.6.1 (R Development Core Team 2019).
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The procedure uses a generalized linear model with a
logit-link function and binominals errors to estimate
the relationship of the DSR with various covariates. The
parameters in the encounter history of the nests included:
FirstFound (the date when the nest was first found),
LastPresent (the date when eggs/chicks were last found
present), LastChecked (the date when the nest was last
visited), Fate (the fate of the nest; 0 = hatch/fledging and
1 = depredated), Freq (the frequency of the nests with
the same encounter history), AgeFound (the age of the
nest when it was found, which was the number of days
after its beginning of egg or nestling stage), and AgeDay1
(the number of days relative to the earliest date when the
first egg of the population was laid and the first nestling
hatched in each year for analyses of egg stage and nestling stage, respectively). In the analyses of nest survival
at egg stage, the parameter “AgeFound” was estimated in
the following ways: (1) for the nests that were found at
the nest construction stage, it was set as 1-day-old; (2) if
a nest was already at the egg stage when it was found, we
estimated its age through a backdating method based on
the fact that Silver-throated Tits lay one egg per day and
have incubation periods ~ 14 days; (3) if a nest that was
found at the incubation stage but failed before nestlings
hatched, it was not included in the analyses because we
were unable to estimate the nest age with the backdating method as we did not know the hatching date of the
eggs. Similarly, in the analyses of the nest survival at the
nestling stage, we set the parameter AgeFound as 1-dayold for the nests that were found before nestling stage
and estimated the parameter of the nests that were found
already at the nestling stage based on our prior knowledge of the body size of the nestlings at different ages (J.
Li, personal obsrevation).
The variables considered to explain the DSR in the
model included the researchers’ nest visit, nest filming,
nest age, nest height, year and date. Researchers’ nest
visit was used to estimate the disturbing effect of the
general research activities (i.e. checking nests, measuring eggs and banding chicks) where its value was set as
“1” and “0” respectively for a nest being visited or not visited on a given day (Dinsmore and Dinsmore 2007). Nest
filming was a variable to specifically estimate the effect of
filming nests using cameras, because the use of cameras
may affect nest predation rates according to a meta-analysis across species (Richardson et al. 2009); nest filming
was set as “1” and “0” respecitively for a nest being filmed
or not filmed on a given day. Nest age was included,
because with the increase of nest age, both the behaviors
of adult birds (Martin et al. 2000; McDonald et al. 2009)
and the number of days that nests were exposed to predators (Klett and Johnson 1982) would change, which were
likely to affect nest predation rates. Year and date were

Hu et al. Avian Res

(2020) 11:28

included because they have been found to affect the nest
survival of this species (Guan et al. 2018). The date was
the “laying date” in the analysis of egg-stage, which was
calculated as the number of days from the date when the
first egg of the nest was laid to the date when the population’s first egg was laid in each year, and was “hatching
date” in the analysis of nestling-stage, which was calculated as the number of days from the date when nestlings
of the nest hatched to the date when the population’s first
nestling hatched in each year.
Possible combinations of global model terms were
compared with the “dredge” function in the package
‘MuMIn’ (Bartoń 2019). The best models were ranked
based on AICc (Akaike information criterion corrected
for small sample size). Because there were disagreements in the cut-off criterion for choosing the best models (Burnham et al. 2011), we followed Moynahan et al.
(2007) and Touihri et al. (2017) that considered models
with ΔAICc < 4 as having comparable support. The bestsupported models were then averaged using the “model.
avg” function through package ‘MuMIn’ to account for
model selection uncertainty. When 95% confidence intervals (CI) of parameter estimate of an explanatory variable
overlapped with zero, we considered the variable to have
little evidence to significantly affect the DSR (Zar 2014).

Results
From 2011 to 2018, we monitored a total of 854 Silverthroated Tit nests, but some nests were removed from
our analyses for various reasons (Table 1). In the analyses
of the egg stage using 266 Silver-throated Tit nests, the
model selection results produced more than one bestsupported model, with researchers’ nest visit and nest
filming being included in the fourth-best and second-best
model, respectively (Table 2). The averaged model contained all six variables (Table 3). The DSR was not significantly affected by the researchers’ nest visit, nest filming,
or nest height (Table 3). However, the DSR significantly
decreased with the increase of the nest age and laying
date (Table 3; Fig. 1a, b), and there were some yearly variations in the DSR during the study (Table 3).
In the analyses of the nestling stage using 202 nests, the
model selection results again produced more than one
best-supported model (Table 2). Researchers’ nest visit
was included in the fifth-best model, while nest filming
was included in the 1
 0th-best model (Table 2). The averaged model contained all six variables (Table 3). Neither
researchers’ nest visit nor nest filming activity significantly affected the DSR (Table 3). The DSR also did not
significantly change with nest height (Table 3). Moreover, similar to the relationship between DSR and nest
age at the egg stage, the DSR also tended to decrease
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with nest age (Fig. 1c), but the trend was not significant
(Table 3). Besides, the DSR significantly decreased with
the increase of the hatching date (Table 3; Fig. 1d), and
there were some variations among years (Table 3).

Discussion
We have shown that the researchers’ nest visits did not
affect the DSR of the Silver-throated Tits in both the egg
and nestling stages. Besides, although it has been found
that the use of cameras may affect nest predation rates in
other birds (Richardson et al. 2009), we found no significant effect in our study. Hence, our findings in the Silverthroated Tit coincide with most of the studies conducted
in the species building open nests, which reported limited negative effects of research activities on nest predation rates (e.g., Weidinger 2008; Ibáñez-Álamo and Soler
2010; Ibáñez-Álamo et al. 2012).
The absence of significant relationships of research
activities with the DSR of Silver-throated Tits may be
explained by the following reasons. Firstly, it has been
suggested that the nest predation of songbirds is not
increased by repeated observer visits in areas where the
background human disturbance is high (Weidinger 2008).
Our study site locates in a rural area with local villagers
frequently conducting outdoor activities (e.g., planting
and collecting crops). Thus, the predators in this area
may be unable to associate human activities with bird
nests. Secondly, nest predators may either be attracted or
deterred by human activities near nests (Gutzwiller et al.
2002; Lloyd and Plagányi 2002; Weidinger 2008). When
some predators are attracted while others deterred, the
combined effect may be ambiguous and not significant
(Jacobson et al. 2011). Thirdly, the results may be because
we have been cautious when checking nests, including,
for example, avoiding to check a nest when predatory
birds (e.g. jays and magpies) are present, and covering the
cameras with camouflaged fabrics when filming nests, all
of which may help to reduce potential negative effects of
research activities. Moreover, we usually train the inexperienced crew members with certain nest-checking skills
at the beginning of our each year’s field work during the
breeding season, so that the potential impact of researcher’s experience on nest survival should have been somewhat reduced.
Despite the absence of significantly negative effects of
research activities on nest survival in this study, however, we want to emphasize that attentions are still
needed to reduce disturbance in studies of avian breeding ecology, because it may affect the accuracy of nest
survival estimation and may cause some effects on birds
that we may be unaware (e.g. elevated hormonal stress
response; Ellenberg et al. 2007). In this respect, there
has been some specific advice to follow. For example,
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Table 2 Model selection results of the best-supported model set (ΔAICc < 4) for daily nest survival rate at the egg
and nestling stages of Silver-throated Tits
Stages

Models

k

LogLik

ΔAICc

Egg

Date + NestAge + Year

10

− 335.254

0.000a

0.208

1.588

0.094

Date + Filming + NestAge + Year

Date + NestAge + NestHeight + Year

Date + NestAge + Visit + Year

Date + Filming + NestAge + NestHeight + Year

Date + NestAge + NestHeight + Year

Date + Filming + NestAge + Visit + Year

Date + Year

Date + NestAge

Nestling

NestAge + Year

Date + NestAge + Year
Date + Year

Date + NestAge + NestHeight + Year

Date + NestHeight + Year

Date + NestAge + Visit + Year

Date + Visit

Date + NestAge + Visit

11
11
11
12
12
12
9
3
9
10
9
11
10
11
3
4

Date + NestAge + NestHeight + Visit + Year

12

Date + Filming + NestAge + Year

11

Date

2

Date + Visit + Year

10

Date + Filming + Year

10

Date + NestHeight + Visit

Date + NestAge + NestHeight + Visit

Date + NestHeight + Visit + Year

Date + Filming + NestAge + NestHeight + Year

Date + Filming + NestHeight + Year

Date + NestAge

Date + NestHeight

Date + Filming + NestAge + Visit + Year

Date + Filming + Visit

Date + Filming + NestAge + Visit

4
5
11
12
11
3
3
12
4
5

Date + Filming + NestAge + NestHeight + Visit + Year

13

Date + Filming + Visit + Year

11

Date + Filming

Date + Filming + NestHeight + Visit

Date + Filming + NestAge + NestHeight + Visit

Date + NestAge + NestHeight

3
5
6
4

− 335.043

− 335.100

− 335.147

− 334.895

− 334.994

− 335.004

− 338.158

− 344.210

wi

1.703

0.089

1.798

0.085

3.303

0.040

3.502

0.036

3.521

0.036

3.801

0.031

3.869

0.030

− 338.254

3.992

0.028

0.000b

0.085

− 317.421

0.196

0.077

− 316.314

− 315.504

− 316.606

− 315.922

− 324.022

− 323.084

− 315.075

− 325.185

− 316.311

− 317.321

− 323.447

− 317.413

− 322.491

− 316.486

− 315.495

− 316.602

− 324.754

− 324.760

− 315.752

− 323.862

− 322.894

− 314.924

− 325.009

− 317.186

− 323.292

− 322.309

− 324.335

0.401

0.069

0.583

0.063

1.236

0.046

1.327

0.044

1.458

0.041

1.564

0.039

1.647

0.037

2.013

0.031

2.014

0.031

2.184

0.028

2.198

0.028

2.281

0.027

2.364

0.026

2.404

0.025

2.597

0.023

2.790

0.021

2.802

0.021

2.918

0.020

3.013

0.019

3.087

0.018

3.285

0.016

3.301

0.016

3.764

0.013

3.882

0.012

3.927

0.012

3.960

0.012

Candidate variables included Visit (researchers’ nest visit), Filming (nest filming), Date (for the egg-stage analysis, date is the number of days from the date when the
first egg of a nest was laid to the date when the first egg of the population was laid in each year, i.e. laying date; for the nestling-stage analysis, date is the number
of days from the date when nestlings of a nest hatched to the date when the first nestling of the population hatched in each year, i.e. hatching date), Year, NestAge
(number of days after the first egg of the nest was laid or number of days after the nestlings of the nest hatched for the analyses of the egg-stage and nestling stages,
respectively), NestHeight (nest height). k is the number of model parameters. LogLik is the log-likelihood. Models are ranked based on the difference in corrected
Akaike’s Information Criterion (ΔAICc) and model weight (wi)
a
b

Minimum AICc value = 690.557

Minimum AICc value = 652.728
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Table 3 Model-averaged parameter estimates and 95% confidence intervals (CIs) from the best model set for nest
survival rate of Silver-throated Tits at egg and nestling stages
Parameters

Egg stage
Estimate

Intercept
Date (laying/hatching)
Nest age
Nest height
Filming activity
Researchers’ nest visit activity
Year 2012a
Year 2013a
Year 2014a
Year 2015a
Year 2016a
Year 2017a
Year 2018a

6.429
− 0.031*

− 0.047*

95% CI
(4.695, 8.163)
(− 0.056, − 0.007)

Estimate
3.944
− 0.039*

95% CI
(2.810, 5.078)
(− 0.067, − 0.011)

(− 0.086, − 0.008)

− 0.038

(− 0.090, 0.013)

0.337

(− 0.219, 0.894)

0.151

(− 1.378, 2.501)

(− 1.501, 1.150)

0.045

(− 0.566, 0.868)

− 0.175

− 1.345

(− 3.152, 0.463)

− 1.556*

(− 2.586, − 0.527)

− 2.071*

(− 3.580, − 0.562)

− 0.159

(− 0.724, 0.406)

0.525

(− 0.466, 1.517)

− 1.470*

(− 2.985, − 0.044)

− 0.501

(− 1.411, 0.408)

− 1.402

(− 2.944, 0.140)

− 0.203

(− 1.215, 0.808)

− 0.126

(− 1.060, 0.808)

− 1.076

(− 2.689, 0.536)

− 2.102*

(− 3.580, − 0.625)

− 1.537*

* indicates significant effect as assessed by no overlap of the 95% CI with zero
a

Nestling stage

(− 3.036, − 0.037)

− 0.925

− 0.742

− 1.117

(− 1.864, 0.014)
(− 1.623, 0.138)
(− 2.037, 0.197)

Year 2011 is the reference category

one should assess the relative benefit of the information gained through the research against the possibility of affecting nest productivity or adult survival, as
suggested by Ropert-Coudert et al. (2007). Moreover,
when monitoring nests is inevitable, researchers need
to balance activities between obtaining accurate data
and reducing research disturbance, like to recover the
trails before leaving the nests, check the nests from a
distance as greater as possible, and do not approach a
nest when any potential nest predator is present (Martin and Geupel 1993; Sutherland et al. 2004).
Our results also showed that the DSR significantly
decreased with nest age at Silver-throated Tits’ egg
stage, and a similar trend (though non-significant)
existed at its nestling stage (Table 3; Fig. 1a, c). In birds,
the DSR can increase (Segura and Reboreda 2012),
decrease (Jehle et al. 2004; Zhao et al. 2020), or have
no significant relationship (Emery et al. 2005; Walker
et al. 2005) with nest age. It has been suggested the
increase of nest visit activities of incubating adults
during the late incubation stage may provide cues for
predators (Grant et al. 2005), although we do not know
whether this is the situation in Silver-throated Tits. On
the other hand, studies suggested that with the increase
of the nest visit frequency of adult birds as well as the
frequency and volume of the sounds produced by the
growing nestlings, predators may be more likely to be
attracted to nests, leading to reduced DSR when nest
age increases (Leech and Leonard 1997; Briskie et al.
1999). Moreover, with the increase of nest age, the
number of days that nests were exposed to predation

increased, which could also facilitate predators to find
the nest (Klett and Johnson 1982).
We have also shown that the DSR decreased with
the increase of laying date at the egg stage and with the
increase of hatching date at the nestling stage, and that
there are some yearly variations in the DSR. These results
agree with those of Guan et al.’s (2018) study on this Silver-throated Tit population. However, unlike Guan et al.’s
(2018) finding of a negative relationship between nest
height and DSR, this study did not find nest height to
affect the DSR of Silver-throated Tits. This difference may
be due to the involvement of different datasets between
the two studies. Because the purpose of Guan et al.’s
(2018) study was to investigate whether the seasonal
change of nest height was adaptive, it included nests of all
heights in the analysis. The present study, however, only
included nests with a height lower than 1.9 m.

Conclusions
Our study represents the first to test the effect of
research disturbance on the DSR of the birds that
build domed nests. The results did not find any significant effect of research activities on the nest survival at
both the egg and nestling stages of Silver-throated Tits.
Although we were unable to analyze whether the DSR
was affected by researchers’ visits to nests higher than
1.9 m, we believe that the effect should have been limited, as we usually only stood at certain distances from
the high nests and observed them by binoculars. Therefore, our results agree with those conducted in species
building other types of nests which report that research
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Fig. 1 Predicted daily survival rates (with 95% CI) of Silver-throated Tit nests in relation to nest age (a) and laying date (b) at egg stage, and in
relation to nest age (c) and hatching date (d) at nestling stage

disturbance does not generally lead to reduced avian
nest survival (Weidinger 2008; Ibáñez-Álamo and Soler
2010; Ibáñez-Álamo et al. 2012). However, given the
inadequacy of studies of research disturbance in species building domed nests, we suggest more studies to
be conducted so as to confirm our findings and to get a
more comprehensive understanding of research disturbance to domed-nest birds.
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