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ABSTRACT
Nest-site selection is an important determinant of avian reproductive success, mainly through its effect on predation risk. However, which environmental and social factors affect nest-site selection and predation risk remains less well understood. Optimal nest positioning may de​pend on the balance of many distinct factors such as nest predation, food availability, extra-pair mating opportunities, presence of helpers, and interactions with neighboring conspecifics. We investigated how these factors affect nest-site selection and nest survival in Acrocephalus sechellensis (Seychelles Warbler), a facultative cooperative-breeding passerine that defends stable territories year-round. We found that daily nest survival increased by ~1 % for each meter higher in the canopy that a nest was placed. Nests were more likely to be located in food-rich parts of the territory, especially in territories with low overall densities of arthropods. Further, we found that nests in territories with helpers, which reduce nest predation in A. sechellensis, were built in areas with higher food availability, whereas nests in territories without helpers were built in areas with fewer nest predators. Finally, we found that females build their nests 0.5 m closer to the border for each year the nearest neighboring male was older than their partner. Our results suggest that nest-site selection in A. sechellensis is affected by nest predation, food availability, helper presence, and possibly, the female's opportunity for extra-pair copulations. Clarifying the relative importance of these different selective factors is key to the understanding of optimal nest-site selection to maximize reproductive success.
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LAY SUMMARY
· Acrocephalus sechellensis (Seychelles Warbler) built nests in areas with fewer nest predators, in higher canopy, with higher food abundance, closer to potential extra-pair mates, and had a preference for specific tree species.
· Breeders that were assisted by helping subordinates built their nest in areas with higher food availability, whereas nests in territories without helpers were built in areas with fewer nest predators. Because helpers reduce nest predation, pairs with helpers may be more flexible with respect to their choice of nest location and nest in areas with higher food availability, whereas pairs without helpers may be more selective about nesting in areas with lower predator density.
· Females placed their nest closer to the territory border if the nearest neighboring male was older than her partner, possibly as a means to gain genetic benefits through extra-pair paternity.
· Higher nest height relative to the mean canopy-top height in a territory was associated with higher nest survival rates.
Sélection du site de nidification et prédation du nid chez un passereau tropical en lien avec la nourriture, les amis et les ennemis
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INTRODUCTION
Nest-site selection has pivotal consequences for an individual’s reproductive success (Ricklefs 1969, Martin 1995). In birds, many factors influence nest-site selection, such as predation risk (Forstmeier and Weiss 2004), proximity to food resources (Bonnot et al. 2009), mate guarding (Moller 1990), and prox​imity to potential extra-pair mating partners (Ramsay et al. 1999, Mennill et al. 2004). However, few studies have investi​gated the interacting effect of both the environment and con- specifics on nest-site selection. Studying nest-site selection is particularly suitable in social systems where individuals de​fend stable year-round territories because individuals are ex​pected to have extensive knowledge of their territory, which enables them to select a nest site that maximizes nest success (Piper 2011).
In this study, we investigate how spatial variation in en​vironmental and social factors influences nest-site selection and nest survival in A. sechellensis (Seychelles Warbler) on Cousin Island, Republic of Seychelles. This well-studied population (Hammers et al. 2015, Komdeur et al. 2016) provides an excellent opportunity to comprehensively as​sess factors influencing nest-site selection within a territory and, subsequently, nest survival, which is challenging in most species. Almost all individuals in this population (96%) are color-banded and of known age, allowing for individual identification and detailed monitoring of nesting attempts. Acrocephalus sechellensis is a small tropical passerine that is endemic to 5 islands of the Seychelles archipelago (Wright et al. 2014). The warbler experiences high annual adult sur​vival (84%) and has a relatively long lifespan for a small pas​serine (mean = 5.5 years after fledging; maximum 19 years; Brouwer et al. 2006, Hammers and Brouwer 2017). Once paired, breeding pairs remain year round in the same territory (Komdeur 1992, 1996a), usually until one of them dies and is replaced by a new partner (Komdeur et al. 1991). Cousin Island is saturated with small A. sechellensis territories with an average size of 0.22 ha (Van Eerden et al. 2024). In -50% of the territories, a variable number (1 to 5) of subordinates of both sexes is present, which include retained offspring from previous broods, deposed dominant breeders, and indi​viduals from other territories (Richardson et al. 2003, 2007). These subordinates often provide alloparental care, helping with incubation and feeding offspring (Hammers et al. 2019, 2021). The breeding pair is socially monogamous, but extra​pair paternity is common and explains a large variation in male reproductive success: 42% of offspring are sired by males from another territory (Raj Pant et al. 2020, 2022). A. sechellensis forage solely within the boundaries of their ter​ritory and feed almost exclusively by gleaning invertebrates from leaves (Komdeur 1991).
The main breeding season of A. sechellensis coincides with that of Anous tenuirostris (Lesser Noddy), a colonial breeding seabird that places its nests on tree branches and which is the most numerous bird species present on Cousin Island. In Α. sechellensis, the dominant female typically builds an open cup nest in the forks of tree branches at a height between 1 and 20 m (Komdeur 1996a, Van Eerden et al. 2024). Predators preying on adult A. sechellensis are absent on Cousin (Komdeur 1991). As clutches generally contain one egg (Richardson et al. 2002), egg loss often equals nest failure. This makes egg predation an important determinant of reproductive success in this spe​cies (Komdeur and Kats 1999). Foudia sechellarum (Seychelles Fody), a small weaver bird, is the primary predator of Α. sechellensis eggs on Cousin Island (Komdeur and Kats 1999). Foudia sechellarum are opportunistic predators feeding on both arthropods and the eggs of other bird species, including A. tenuirostris. Nest predation rates in A. sechellensis nests are high; an experimental study has shown that 75% of the arti​ficial eggs in unattended nests were predated within a period of 3 days (Komdeur and Kats 1999). Egg predation gener​ally only takes place when nests are unattended (Komdeur and Kats 1999). Therefore, to minimize egg predation, A. sechellensis is expected to build nests in areas of their terri​tory where nest predators are less likely to visit and/or in areas with high food availability, allowing short-range foraging trips and thus greater nest attendance (Komdeur and Kats 1999, Groenewoud et al. 2019). Because helpers reduce nest pre​dation in A. sechellensis (Komdeur 1994b), the presence of helpers might allow pairs to build their nests in areas with a higher nest predator density. Optimal nest positioning may depend on the balance of many distinct factors such as nest predation risk, food availability, extra-pair mating opportun​ities, and territorial defense. For species holding year-round territories like A. sechellensis, individuals are expected to have extensive local knowledge to inform optimal nest-site choice. However, past studies often failed to demonstrate conclu​sively that birds are able to select the nest-site characteristics that maximize fitness (as reviewed by Chalfoun and Schmidt 2012), and have not, to our knowledge, evaluated both envir​onmental and social aspects simultaneously.

TABLE 1. Hypotheses and their explanations on nest-site selection and nest survival in A. sechellensis. All these hypotheses are tested in this study.
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Nest predator avoidance
Nest concealment
Nest height
Tree species selec​tion
Proximity to inter​specific breeders
Proximity to food
Proximity to neighbors
We capitalized on the well-studied population of A. sechellensis on Cousin Island (Komdeur et al. 2016) to assess multiple hypotheses on how key ecological and social vari​ables may affect nest-site selection and subsequent nest sur​vival. We specifically investigated the roles of nest predator density, nest concealment, nest height, tree species, proximity to interspecific breeders, food abundance, density of neigh​boring individuals, age of male neighbors, and presence of helpers. We also investigated whether characteristics of nests after a failed nesting attempt differed from those of the initial nest (see Table 1 for an overview of the hypotheses tested in this study and their associated predictions).
We evaluated these non-mutually exclusive hypotheses to comprehensively investigate the determinants of nest placement decisions in a year-round territorial songbird. Clarifying the relative importance of these different se​lective factors is key to the understanding of optimization of nest-site selection in order to maximize reproductive success.
METHODS
Study System
The study was carried out on the population of A. sechellensis inhabiting Cousin Island (29 ha; 04°20‘S, 55°40Έ), which has been monitored as part of a long-term research project
· 
Nests will be placed in areas with lower F. secbellarum densities
· Higher F. secbellarum densities lead to higher levels of nest concealment
· More concealed nests have higher daily survival
· Nests are built non-randomly with regard to canopy height
· Nest height influences daily nest survival
· The most common tree species is selected as nesting tree
· Nests will be placed away from A. tenuirostris nests
· Nests will be placed in areas with higher arthropod abun​dance
· Nests will be placed near the territory border to increase extra-pair mating opportunities
· Nests will be placed away from the border to reduce terri​torial conflict
· Pairs with helpers are more flexible with respect to their choice of nest location (e.g., they can nest in areas with higher food availability, even when predator density is high), whereas pairs without helpers are more selective about nesting in areas with lower predator density
· A renest will be relocated from the initial nest after preda​tion
· A renest will differ in nest characteristics (e.g., nest height) after predation of the initial nest
since 1985 (Komdeur 1992, Hammers et al. 2019, Davies et al. 2021). At the time of data collection (June—August 2018), the population consisted of 314 independent (>3-month-old) individuals spread over 110 territories. Almost all individuals (>96%) had been individually marked with a unique com​bination of a British Trust for Ornithology metal ring and 3 plastic color rings (Richardson et al. 2001). Acrocephalus sechellensis forage solely within the boundaries of their ter​ritory and defends their borders vigorously from invading conspecifics, which allows precise territory boundaries to be mapped and the number of helpers to be assessed (Bebbington et al. 2017).
Data Collection
Data were collected from 16 June to 14 August 2018 during the main breeding season of A. sechellensis (Komdeur 1996a). We monitored each territory on the island to es​tablish the number of group members, and to ascertain the identity and dominance status of each individual pre​sent. Dominance status was based on the status of the indi​vidual in the previous breeding season in combination with field observations. The dominant breeding male and female were identified using observations of courtship behavior, mate guarding, and nest building (Richardson et al. 2002). Dominant females were followed for at least 15 min every 7 days to check for nest-building activity. Each breeding

attempt was monitored after a nest was built with nest ob​servations conducted every 3 to 4 days until the chick(s) fledged or the nest failed. Nest status was assessed through observations on the breeding behavior (incubating or feeding nestling(s)) of adult birds (Komdeur 1991). For recording nest location, 3 GPS (Global Positioning System) coordinate readings (3 m accuracy) were taken at each nest location and averaged to increase accuracy.
Territory boundaries were determined by tracking the pos​ition of the dominant breeders in the territory (using a port​able GPS) during the 15 min watches undertaken every 7 days (and using any ad hoc sighting during mist netting and/or nest watches (see Helper presence) to update territory boundaries determined in the previous season). Observations of color- ringed individuals engaging in territory boundary conflicts were used to determine the exact borders of the territories (Eikenaar et al. 2008). At the end of the breeding season, the final territory map was updated in ArcMap 10.5.1 (ESRI Inc., Redlands, CA, USA).
Vegetation survey
Vegetation presence was surveyed by estimating foliage cover, following the methodology of Komdeur (1991, 1992). During 3 consecutive days in the middle of the main breeding season, we sampled 20 points evenly distributed within each territory based on the territory maps, ensuring representative coverage of the whole territory (Supplementary Material Figure 1). The distance between any 2 measurements depended on the size of the territory (mean = 0.22 ha range: 0.08 to 0.52 ha). At each sampling point, we looked up from the ground through a cardboard tube (10 cm long, 5 cm diameter) to visually record the presence (y/n), and species of vegetation at multiple height intervals, starting from 0 to 0.75 m and from 0.75 to 2 m, with intervals thereafter every 2 m up to 20 m. Foliage was con​sidered present when it covered more than half of the viewing field of the tube for a given height interval. In the rare circum​stances when foliage at a lower interval obstructed the view of a higher interval, we stepped aside to get a clear view on the higher interval. Foliage presence around each nest site was assessed by sampling 4 additional vegetation survey points (N, E, S, and W) around each nest at 1 m horizontal distance.
Nest predators
On 3 consecutive days at the end of July 2018, we conducted point counts (see Supplementary Material Figure 2 for their locations) to obtain the density of F. sechellarum across the island. Counts were performed for 3 min at each of 648 evenly distributed point locations. All F. sechellarum detected within a 12.5-m radius vertical column surrounding the point loca​tion were recorded. We chose a 12.5-m radius, as it provided reasonable coverage within the territory based on an average territory and allowed for consistent data collection across different-sized territories. For each A. sechellensis territory, we completed 4 (small territory) to 8 (large territory) non​overlapping point counts as the size of the territory allowed. For each nest site, we conducted a count from underneath the nest itself to be able to compare this against the territory mean.
Nest concealment
We visually scored the direct concealment of each nest by fo​liage on an ordinal scale ranging from 1 to 5, where 1 in​dicated that the nest was completely visible from all angles without any leaves covering the nest, 2: the nest was visible from most angles and was only covered by leaves from one angle, 3: the nest was covered by vegetation but still visible from half of the angles, 4: the nest was covered by a lot of vegetation and could only be observed from one angle, and 5: the nest was visually completely obstructed from all an​gles. A complete walk-around from the ground was con​ducted around each nest to get a good estimation of the direct concealment around the nest from each angle. All nests were scored on concealment by one observer after the calibration of the first 10 nests with a second observer.
Nest height
We estimated the height of each nest in a nesting tree in meters by eye to the nearest meter and calibrated our estimates with 3 observers. Mean canopy-top height for each territory and nest site were based on the vegetation survey. We took the highest interval where foliage was present for each record and took the mean to obtain the mean canopy-top height.
Tree species
For each nest, we recorded the tree species nested in. We re​corded the tree species for each interval where foliage was present in the vegetation survey. The abundance of a tree spe​cies on the island was calculated as the sum of all intervals foliage of that species was present.
Interspecific breeders
Anous tenuirostris nests were counted within the same 12.5 diameter radiuses as the F. sechellarum counts. All A. tenuirostris nests present within the columns were counted to map their density over the territories. An additional count from underneath each A. sechellensis nest was taken to compare the number of A. tenuirostris nests around an A. sechellensis nest to that of rest of the territory. For a finer scale comparison, we conducted additional A. tenuirostris nest counts in 4-m and 8-m radius spheres surrounding each A. sechellensis nest re​sulting in a density per volume (m-3), We thus used the point count data to generate A. tenuirostris nest densities at 2 levels of habitat scale: territory level and nest-site level.
Food availability
To assess food availability, we observationally counted the number of arthropods on 50 leaves for each of the 15 most abundant tree species in 14 places scattered over the study area in 3 consecutive months (Komdeur et al. 1991). Mean abundance per leaf area was calculated by dividing the counts by the mean leaf size for each tree species. To obtain arthropod abundance, we used the following formula: Z(qi), where cx equals foliage cover per tree species x based on the vegetation survey, and i equals the mean arthropod count for tree spe​cies x per unit leaf area measured in 1 dm2 (Komdeur 1996b, van de Crommenacker et al. 2011). We used this formula to calculate the arthropod abundance for each height interval in the vegetation survey record. We then took the mean of the 20 arthropod abundance estimates in each territory, and 4 abundance estimates for each nest site to obtain the average arthropod abundance per territory and nest site, respectively.
Nest placement in relation to neighbors
To investigate where A. sechellensis, in relation to the terri​tory border, build their nests, we measured the distance from

the nest to the closest 4 neighboring territorial boundaries. We calculated A. sechellensis density as the number of indi​viduals in the territory divided by territory size. For each focal territory, we collected the densities of each of the 4 closest neighboring territories individually. To avoid biased data due to edge effects, territories with fewer than 4 neighboring ter​ritories were excluded (e.g., isolated territories and those lo​cated on the coast). As females may prefer to sire offspring with older males (Raj Pant et al. 2020), we examined if fe​males build their nests closer to the territory boundary when males in neighboring territories are older than their partner. To investigate this, we measured the distance from the nest to the closest 4 territory borders and recorded the age of the focal breeding male compared to that of the 4 nearest sur​rounding males.
Helper presence
In territories where subordinates were present, we observed the nest continuously for 60 min during both the incuba​tion and feeding stages to determine if subordinates were ac​tively participating in nest care. We recorded all incubation bouts, nest defense events, and feeding events for each (sub-) adult (>8 months) individual (Hammers et al. 2019, 2021). Subordinates observed incubating (females only) or feeding nestlings (males and females) were identified as “helpers.” Subordinates in territories where the nest failed before ob​servation could not be assigned helper status and were ex​cluded in the analyses of the effect of helper presence (see below).
Statistical Analyses
Spatial analyses were performed using the sp package (Bivand et al. 2013) in combination with the sf package (Pebesma 2018) in R version 3.4.4 (R Core Team 2016). Distances be​tween nests, boundaries, and territory sizes were calculated by the nngeo package (Dorman 2018). To test whether nest sites followed a random spatial distribution within a territory or not, we tested if the observed nest locations followed different spatial distributions compared to simulated random nest-site data. Simulated data are based on 1,000 draws simulating bootstrapped random nest sites using the spsample function of the spdep R package (Bivand and Wong 2018). We used the mean distance of all bootstrapped random draws within a ter​ritory and compared those to the actual distances measured around real nest sites.
All statistical analyses were conducted in R, version 3.4.4 (R Core Team 2016), using the brms package (Burkner 2017; for correlations between variables, see Supplementary Material Table 1). Throughout this study we show the pos​terior medians of Bayesian estimations and their 95% highest density intervals (HDI). All models were conducted by using 4 chains, each with 2,000 iterations of which 1,000 were warmup, with a thinning rate of 1, resulting in a total of 4,000 posterior samples. As no prior information was avail​able, all models were conducted using default priors as spe​cified by the brms package (Burkner 2017). When the 95% HDI excluded zero, statistical results were deemed significant. Models were checked for convergence by the Gelman-Rubin statistic (R-hat), which should be close to 1 (<1.1). Effective sample sizes (ESS) were all >100. Next, we checked if the pos​terior predictive distributions were able to reproduce the ob​served data patterns. Lastly, we visually inspected the trace plots of all parameters over all iterations within each Markov chain Monte Carlo chain.
Nest predator avoidance
Nest predator avoidance was modeled as the difference in F. sechellarum density between the area near the nest and the mean of the territory over a skewed normal distribution. Mean E sechellarum density in the territory was added as pre​dictor to test if the difference between F. sechellarum density near nest and the mean density in the territory was related to nest predator presence.
Nest concealment
Nest concealment was modeled over a cumulative distribu​tion, accounting for the ordinality of the nest-concealment scores. Standardized mean F. sechellarum density at the terri​tory was included as a predictor.
Nest height
Actual nest height was modeled relative to the mean canopy- top height of the territory over a Student’s ^-distribution. In addition, we modeled the difference between the mean canopy-top height of the nest site and the mean canopy-top height of the territory over a Student’s t-distribution.
Tree species selection
To investigate whether certain tree species are preferred over others for nesting, we used a multinomial model based on the contingency tables of trees present on the island and all nesting trees. This method accounts for the different sample numbers between the larger number of observations at the island level compared to all observations of nesting trees. Outcomes were scaled to probability levels ranging from 0 to 1 allowing for pair-wise comparisons between the expected probability of tree species present on the entire island, and the observed probability of tree species used as nesting tree.
Proximity to interspecific breeders
Proximity to A. tenuirostris nests was modeled as the differ​ence in the density of A. tenuirostris present within a 12.5-m radius around the nest-site minus the mean number of A. tenuirostris in the territory, using a Student’s t-distribution. We also tested whether the density of A. tenuirostris nests differed between spheres of 4-m and 8-m radius around the nest by calculating the number of A. tenuirostris nests m-3 and comparing the difference for each A. sechellensis nest.
Proximity to food
To test if nests were placed in food-ricli areas of the terri​tory, we tested if arthropod abundance at the nest site differed from the mean of the territory. This difference was modeled over a Student’s t-distribution. Mean arthropod abundance of the territory was included as predictor in a subsequent model to test if the difference in arthropod abundance was related to the overall food availability in the territory.
Proximity to neighbors
We modeled the distance from the nest to the territory border over a truncated Gaussian distribution with a lower bound set to 0 as only positive values are possible. We controlled for territory size by including it as an additive effect as it was positively correlated with nest-border distance.

Presence of helpers
To check if nests with helpers had different nest characteris​tics, we included helpers (y/n) as a fixed effect for each pre​vious model except tree species distribution.
Renesting location
To test if a renest (i.e., a new nest after a failed nesting at​tempt) differed in nest characteristics compared to the ini​tial nest, we individually tested for differences in density of E sechellarum, nest concealment, nest heights, density of A. tenuirostris, and food availability between a renest and the initial nest using a Student’s t-distribution.
Daily nest survival
Daily nest survival was modeled over the cumulative hazard function:
e7S(t)\
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where H(t) is the cumulative hazard function, S(t) is the sur​vival probability at time t, and t is the length of time the nest is at risk of failure. The cumulative hazard function can be modeled as a function of a linear predictor, η and the ex​posure time, t. This leads to
where 20 is the baseline hazard rate, and η includes predictor variables. The survival probability can then be calculated as S(t) = exp(-H(t)) = exp(-1/ - Xot) (Clark et al. 2003). We included the following predictor variables: F. sechellarum density at the nest site, nest concealment, nest-height relative to canopy-top height, tree species, A. tenuirostris density at the nest site, and nest-border distance.
RESULTS
Nests were found in 92 territories out of the 110 (84%) that were censused. In one territory a nest was located but could not be observed and was therefore excluded from the ana​lyses. In total, we monitored 125 nests in 91 territories (the average number of nests per territory is greater than 1 be​cause individuals often build a new nest when a nest fails early during the breeding season). Out of these 125 nests, 32 had helpers, 75 did not, and 18 failed before a nest watch could be conducted. We found a total of 1 nesting attempt in 63 territories, 2 in 24 territories, 3 in 2 territories, and 4 in 2 territories (see Figure 1 for the locations of all nests).
Nest Predators
In A. sechellensis territories, we observed a mean number of 5.67 (±3.17 SD) E sechellarum. The F. sechellarum density within a 12.5-m radius of the nest was lower than the mean F. sechellarum density elsewhere in the territory (Δμ = -0.26, [-0.45, -0.06]). This difference increased with higher mean F. sechellarum density in a territory (B = -0.98, [-1.09, -0.89]). Nests without helpers were built in areas with fewer F. sechellarum compared to the rest of the territory (Δμ = -0.33, [—0.57, -0.04]), whereas no difference in F. sechellarum density was found for nests with helpers (Δμ = -0.05, [-0.44, 0.32]; Figure 2). There was no change in the number of F. sechellarum around the nest between an initial nest and a renest (Δμ = 0.020, [-0.029, 0.20]).
Nest Concealment
Nest concealment was quite uniformly distributed over the territories: 3 nests had a concealment score of 0, 15 of 1, 21 of 2, 21 of 3, 21 of 4, and 24 of 5. Nest concealment was not related to F. sechellarum density (β = 0.08, [-0.30, 0.44]), nor to helper presence (β = 0.05, [-0. 70, 0.80]), and nest con​cealment of a renest did not differ from the initial nest (Δμ = -0.26, [-1.42, 0.98]).
Nest Height
Nests were built at a mean height of 10.77 m (± 5.38 SD) compared to the mean canopy-top height of 8.08 m (± 3.26 SD;Supplementary Material Figure 3). Nests were built 2.98 m higher (95% HDI = [2.01, 3.84]) than the mean canopy- top height in the territory (Figure 3). Mean canopy-top height near nest sites (1 m radius) was on average 1.92 m higher than the mean canopy-top height of the territory (Δμ = 1.82 m, [0.89, 2.86]). We found no difference in relative nest height between nests with and without helpers (Δμ = 0.60 m, [-1.68, 2.74]). A renest did not show a difference in nest height com​pared to the initial nest (Δμ = -0.56 m, [-2.34, 1.19]).
Tree Species Selection
Pisonia grandis trees dominated the island (43%), followed by Ochrosia oppositifolia (21%), and Ficus reflexa seychellensis (7%; Table 2). A. sechellensis bred in more than 20 species of trees (Table 2). Most nests (53%, n = 63) were built in Ρ. grandis, but there was no preference for nesting in this tree species over other species (Δμ = -0.064, [-0.156; 0.022]). Nests were built more often than expected in F. r. seychellensis (Δμ = -0.096, [-0.17; -0.03]; Figure 4). However, nests were built less often than expected in O. oppositifolia (Δμ = 0.20, [0.16; 0.23]), Morinda citrifolia (Δμ = 0.04, [0.01; 0.06]), and Scaevola taccada (Δμ = 0.008, [0.002; 0.013]).
Proximity to Other Breeding Birds
Anous tenuirostris were present throughout the island but at higher densities in the northern part (Supplementary Material Figure 4). We found no difference in the number of A. tenuirostris within a 12.5-m radius area around the nest compared to the mean of other locations within the same territory (Δμ = -0.59, [-4.19, 3.06]), regardless of whether or not helpers were present (Δμ = -0.40 [-7.93, 8.07]). For renests, A. tenuirostris density within 12.5 m did not differ from A. tenuirostris density near initial nests (Δμ = 7.91, [-1.20, 16.75]). The density of A. tenuirostris nests was lower in a 4-m versus 8-m radius around A. sechellensis nests (Δμ = -0.0015 m’, [-0.0031, -0.00029]). No difference in A. tenuirostris nest density was found for nests with and without helpers (Δμ = 0.00, [-0.003, 0.003]). The number of A. tenuirostris in a 4-m radius did not differ between an ini​tial nest and a renest (Δμ = 0.59, [-0.75, 2.08]).
Proximity to Food
Arthropod density was higher near the nest compared to across the rest of the territory (Δμ = 0.026 dm-2, [0.003, 0.048]). In territories with lower overall food availability, this difference was greater (B = -0.58, [-0.91, -0.24]; Figure 5). Nests with helpers were in locations within the territory with more arthropods than the territory mean (Δμ = 0.066, [0.030, 0.106]), whereas arthropod densities at nests without helpers did not differ from the arthropod densities elsewhere in the ter​ritory (Δμ = -0.004, [-0.030, 0.025]; Figure 6). No difference

was detected in the density of arthropods near a renest com​pared to an initial nest (Δμ = -0.020, [-0.084, 0.043]).
Proximity to Conspecific Neighbors
The mean size of the territories studied was 2,342.55 m2 (±772.45 SD). Nests were typically located 9.40 m (±6.77 SD) from the nearest border, which is 1.36 m (95% HDI = [0.20, 2.54]) farther from the closest border than would be expected from a random simulation.
The number of A. sechellensis inhabiting the nearest ter​ritory to the focal nest-site did not differ from the number of A. sechellensis in the second, third, or fourth closest terri​tories (Δμ = -1.3 x 10-4, [-2.7 x 10-4, 1.9 x 10-5]). Similarly, the density (i.e., the number of A. sechellensis in a territory divided by territory size) did not differ among the closest, second closest and third closest territories (Δμ = 0.042 m-2, [-0.17, 0.26]).
Nests-border distance was positively correlated with ter​ritory size (B = 3.54 χ 10-3 m, [7.86 χ 10-4, 6.53 χ 10-3]). Nests were located 0.53 m closer to the territory border for each year the closest neighboring male was older than the breeding male of the territory (B = 0.53, [0.07, 0.99]; Figure 7). However, the male neighbor of the territory nearest to the nest was on average not older than the average age of the male neighbors of the second, third, and fourth territory com​bined (Δμ = -0.60 year, [-1.32, 0.12]).
A renest was situated on average 9.74 m (± 1.49 SD) from the initial nest. This is nearer than expected (Δμ = -14.36 m, [-17.76, -11.03]), when compared to random simulated nest distances within each territory (mean = 24.05 m, ±0.85 SD). The distance from the closest border remained unchanged at a renest (Δμ = -0.08 m, [-2.99, 2.80]). Renests were not placed near older male neighbors, as the age difference was exactly 0 years for most nests (67%, n = 32, range = [-12; 11]).
Egg Survival
In total, 38% of all observed nests failed (usually predated) during incubation, which accounted for 75% of nest failures. Far fewer nests failed during the nestling stage, accounting for 25% of overall nest failure.
Daily nest survival was not correlated with the number of Ε sechellarum present in an A. sechellensis territory (η = 0.24, [-0.44, 0.97]), nor with the number of E sechellarum near the nest (η = 0.04, [-0.31, 0.43]). Similarly, nest concealment was not correlated with nest survival during incubation (η = 0.02, 95% HDI = [-0.23, 0.28]), nor during the nestling stage (η = 0.45, 95% HDI = [-0.16, 1.24]). However, nests that

Difference in F. sechellarum density between nest-site and territory
FIGURE 2. Posterior distributions of the mean difference between the number of F. sechellarum (Seychelles Fody) near A. sechellensis nests and their territorial mean. The x-axis depicts the difference between the number of F. sechellarum at the nest site compared to the mean number of F. sechellarum in the territory. The y-axis shows nests without helpers (η = 75) and nests with helpers (n = 32). Values below 0 indicate fewer F. sechellarum near an A. sechellensis nest, and values above 0 indicate more F sechellarum near an A. sechellensis nest compared to the territorial mean. Dark green hue indicates a credible difference, whereas the gray hue indicates no credible difference. Shaded areas represent the full posterior density of the mean, whereas the thin line indicates 95% HDI, the thick line indicates 66% HDI and the point indicates the point estimate. Breeding pairs without helpers at the nest placed their nests within their territory in areas with lower F sechellarum densities within the territory, whereas no difference in F sechellarum density was found for nests with helpers.
were placed relatively high compared to the mean canopy- top height of a territory had increased daily survival rates (η = 0.09, 95% HDI = [0.01, 0.17]; Figure 8). Among the different tree species, only Cordia showed a negative effect on daily nest survival (η = -4.49, [-8.17, -1.29]), although all these data points stem from one breeding pair failing 4 breeding attempts in the same tree that was visited frequently by F. sechellarum during the study period (A.O.K.E. and M.H., personal observation). No other tree species showed an effect on daily nest survival. The presence of A. tenuirostris near the nest was not correlated with nest survival (η = 0.01, 95% HDI = [-0.01, 0.03]), nor was the distance of the nest to the territory border (η = 0.03, [-0.02, 0.08]).
DISCUSSION
Although nest-site selection has been hypothesized to be a non-random process with important consequences for off​spring survival, few studies have demonstrated preferred nest-site characteristics or a relationship between nest loca​tion and survival (reviewed by Chalfoun and Schmidt 2012). Our findings suggest that A. sechellensis do select their nest sites in relation to predator density, canopy height, food avail-

Height difference between nest and mean territorial canopy-top height
FIGURE 3. Posterior distributions of the mean difference in height between A. sechellensis nests and the mean canopy-top height of their territory. Values above 0 indicate that nests are placed higher than the mean canopy-top height. Shaded area represents the full posterior density of the mean, whereas the thin line indicates 95% HDI, the thick line indicates 66% HDI, and the point indicates the point estimate of the posterior mean.
ability, tree species, and age of neighboring males. In contrast, we found no evidence that nest concealment and proximity to colonial breeding seabirds affect nest placement. However, while many factors were associated with nest-site selection, only nest height was found to be directly associated with nest survival.
Do Egg Predators Affect Nest-site Selection?
Nests were generally built in areas with lower nest predator (i.e., E sechellarum) densities, suggesting that A. sechellensis may choose nest sites with reduced egg predation risk. This is in accordance with Dinkins et al. (2012), who found that Centrocercus urophasianus (Greater Sage-Grouse) prefer to nest in areas with lower predator densities. However, the actual relationship between nest predator density and nest survival is not straightforward. While nest predator density may influ​ence initial nest-site selection, it may not determine the actual predation rate (Hollander et al. 2015). For example, in ground nesting Seiurus aurocapilla (Ovenbird) and Catharus guttatus (Hermit Thrush), nests placed in areas with lower predator densities did not directly translate into higher nest survival (Vernouillet et al. 2020). In A. sechellensis, active nest defense by adults might be more influential for nest success than nest placement (Komdeur 1994b). Indeed, an alternative explan​ation for lower E sechellarum densities around A. sechellensis nests could be that these lower densities result from active nest defense, as E sechellarum densities were often estimated during nesting events rather than before. Prey species can influ​ence predator movements as shown in powerful owls (Ninox strenua), which roosted in areas with the fewest mobbing birds (Pavey and Smyth 1998). However, nests with helpers (that help with nest defense) did not show a difference in the number of E sechellarum near the nest and elsewhere in the territory, which may indicate that nest-site selection rather than active nest de​fense explains the lower E sechellarum densities near the nests.
Does Nest Concealment Influence Nest Survival?
We found no evidence that better concealed nests have higher nest survival. This contradicts previous research that suggests

Ochrosia oppositifolia Morinda citrifolia Scaevola taccada Casuarina equisetifolia Cocos nucifera Pandanus balfourii Calophyllum inophyllum Terminalia catappa Eucalyptus camaldulensis Carica papaya Avicennia marina Euphorbia pyrifolia Hibiscus tiliaceus Timonius sechellensis Bambuseae spp. Cordia subcordata Thespesia populnea Ficus lutea Pisonia grandis Ficus reflexa
FIGURE 4. Nesting trees ordered from least selected to most selected by A. sechellensis. The x-axis displays the difference between the probability of tree species on the island (n = 2,935) and the probability of tree species used as nesting tree (η = 120). The thin bars indicate the 95% HDI, the thick bars the 66 % HDI, and the point the point estimate of the posterior median. More positive (to the right) estimates indicate tree species are less abundant as nesting tree compared to those available on the island, whereas negative values (to the left) indicate tree species are more abundant as nesting tree compared to those available on the island. Point bars are colored black when the 95% HDI does not overlap 0 indicating a credible difference between the prevalence of tree species on the island and the proportion used as nesting tree.
concealed nests are less vulnerable to predation, as reviewed by Martin (1992). However, our findings are consistent with
other studies, for instance on Cardinalis cardinalis (Northern Cardinal) and several species of forest birds in southeast Alaska, where no correlation was found between nest con​cealment and nest survival (Filliater et al. 1994, Willson and Gende 2000). An explanation for the lack of an association in our study might be that the main egg predator, E sechellarum, uses cues other than direct visual observations to locate nests (e.g., by using observations of A. sechellensis flying to and from the nest as a cue). Different relationships between nest concealment and predation among species indicate the im​portance of considering the specific foraging strategies of predators and the species’ nesting ecology when evaluating the effectiveness of nest concealment.
Are High-placed Nests Safer?
A. sechellensis preferred nest sites higher than the average maximum canopy height of the territory and this was as​sociated with decreased probability of nest predation. This result is similar to what was found in Leiothlypis celata sordida (Orange-crowned Warbler; Hays et al. 2022). Nesting in higher vegetation layers may reduce the risk of preda​tion by ground-dwelling and climbing egg predators, such as Trachylepis seychellensis (Seychelles skink), Trachylepis wrightii (Wright’s skink), Ailuronyx seychellensis (Seychelles bronze gecko), Phelsuma astriata (Seychelles small day gecko), and Copsychus sechellarum (Seychelles Magpie Robin), that mainly forage in the leaf litter layer and low vegetation layers (Komdeur 1996a). Other factors might play a role in the preference for higher nest sites, such as an increased ability of A. sechellensis to detect and fend off potential egg pred​ators. By nesting higher in the canopy, A. sechellensis may
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FIGURE 5. Posterior distributions of the mean difference between the density of arthropods around the nest compared to the territory mean for A. sechellensis nests with and without helpers. Values below zero indicate lower, and values above zero indicate higher density of arthropods near the nest compared to the territorial mean. Dark green hue indicates a credible difference, whereas the gray hue indicates no credible difference. Shaded areas represent the full posterior density of the mean, whereas the thin line indicates 95% HDI, the thick line indicates 66% HDI and the point indicates the point estimate. Breeding pairs with helpers at the nest placed their nests within their territory in areas with higher densities of arthropods, whereas this was not the case for breeding pairs without helpers.
have an advantage in detecting approaching F. sechellarum. Nest-guarding males may have a better vantage point to spot potential threats, which allows them to respond and deter E sechellarum approaching the nest more effectively. Additionally, E sechellarum spent less time foraging high in the canopy compared to the understory and shrub layer (Komdeur 1994a). This could suggest that high nests are less prone to discovery by E sechellarum, as they forage more in lower vegetation layers.
Does Tree Species Matter for Nest-site Selection?
The “needle in the haystack” hypothesis predicts that most nests are built in the most abundant tree species (Martin and Roper 1988). Our results do not clearly conform to or refute this hypothesis; while more than half of the nests were built in the most common tree on the island (P. grandis), we found no clear nesting preference for it. However, even if the most abun​dant tree species is not used disproportionately more often than its availability, the “haystack” benefit can still occur. Our test is limited because the vegetation survey per territory did not al​ways include the tree species nested in. Therefore, we could not address the “needle in the haystack” hypothesis at the territory level. To address nest tree selection at the territory level, future studies may survey the full composition of tree species within a territory, rather than a subset as done in this study.
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FIGURE 6. Difference in arthropod density between the area around a nest and the mean arthropod availability within an A. sechellensis territory in relation to the mean arthropod availability within territory. The y-axis depicts the difference in density of arthropods calculated as the mean density of arthropods around the nest-site minus the mean of the territory. The x-axis shows the mean of the territory. Positive (higher) y-values indicate more arthropods near the nest compared to the mean of the territory. Shaded area indicates the estimate of the 95% HDI of the posterior mean. Nests were placed more often in arthropod- abundant sites in territories with on average lower arthropod densities, whereas nests in more arthropod-rich territories were not.
The distribution of nest sites among tree species on the island was uneven with some species disfavored and others preferred. Nests were less common in O. oppositifolia, M. citrifolia, and S. taccada. These species may not provide optimal nesting conditions due to factors such as tree structure, food availability, or predator exposure. For ex​ample, S. taccada, found at the beach-forest interface, has low food abundance per leaf surface area (0.073 cm-2) and typically grows as low shrubs that remain <2-m tall (mean ± SD = 1.07 ± 0.83 m). O. oppositifolia also has few arthropods (0.13 cm-2) per leaf surface area. M. citrifolia, on the other hand, is the most arthropod-rich tree (0.29 cm-2) and its presence may have a positive ef​fect on reproductive success (Komdeur and Pels 2005). However, this high arthropod abundance may also make it a favored tree species for foraging F. sechellarum (Komdeur 1994a), thus increasing the likelihood of nest discovery. In addition, its branch structure consists of single horizontal branches coming out of the tree trunk that does not provide the classic V-shape supported by 3 branches that A. sechellensis prefers (Komdeur 1996a, Nazimuddin and Qaiser 2011). Nests were more frequent in F. r. seychellensis, possibly due to its high canopy height (mean ± SD = 10.54 ± 4.35 m). In addition to the height preference, the foraging activity of F. sechellarum is less in F. r. seychellensis compared to other trees such as P. grandis (Komdeur 1994a), which may help A. sechellensis nests to remain undetected.

Do Coexisting Breeding Birds Influence Nest-site Selection?
Acrocephalus sechellensis were hypothesized to avoid A. tenuirostris nests as their eggs may attract E sechellarum. Our results do not support this hypothesis. While the density of E sechellarum was positively correlated with the density of A. tenuirostris (Supplementary Material Figure 2), there was no correlation between A. tenuirostris density and Acrocephalus sechellensis nest predation. Our study did not find a signifi​cant difference in the number of A. tenuirostris at the A. sechellensis nest-site compared to other locations within the same territory, but when analyzing nest placement on a finer, 3D scale, we observed a lower density of A. tenuirostris nests in the immediate vicinity (4 m radius) of A. sechellensis nests compared to a larger radius (8 m). This finding might sug​gest that A. sechellensis choose nest sites with lower densities of A. tenuirostris to minimize predation risk (Martin 1996). However, this effect was small and only present on a small scale, and therefore seems not to be of major importance in nest-site selection in A. sechellensis. Alternatively, this effect could stem from the fact that the 2 species have different nesting site requirements. A. tenuirostris nest sites require bigger branches and are on average positioned lower in the trees, while A. sechellensis prefer smaller fork-shaped twigs to build their nest in. This could reflect selection for minimizing the overlap of nest-site characteristics with A. tenuirostris to decrease predation risk (Martin 1988).
Does Food Availability Influence Nest-site Selection?
Arthropod prey availability was associated with nest-site se​lection in A. sechellensis. Breeding pairs in territories with
lower overall food resources showed a tendency to nest in specific areas within their territory that had relatively higher abundance of food. Conversely, A. sechellensis inhabiting territories with an overall high food abundance did not dis​play such a preference. This tendency to nest in food-rich areas in the face of scarcity within the territory appears to be linked to the optimization of foraging efficiency and reflects the “central place foraging theory” (Martin 1992). For ex​ample, in Acrocephalus scirpaceus (Eurasian Reed Warbler), nest defense increased and incubation breaks shortened when food was supplemented near the nest (Vafidis et al. 2018), and A. sechellensis males in food-rich territories spent more time nest guarding compared to males in food-poor terri​tories (Groenewoud et al. 2019). In territories where food abundance is generally high, the pressure on A. sechellensis to select food-rich nest sites may diminish. Contrary to ex​pectation, we did not find a relationship between arthropod availability and nest survival. As arthropods are also the main food type for F. sechellarum (Komdeur and Kats 1999), nesting in arthropod-rich sites could attract more nest pred​ators, which could counterbalance the positive effects on nest guarding and incubation attendance.
Nest Location Relative to Territory Borders?
Females placed their nests closer to the border than expected by random nest-site selection when the male neighbor was older than their partner. This finding is in line with a study on Poecile atricapillus (Black-capped Chickadee), where females paired with a low-ranked male nested closer to the border of a high-ranked male (Mennill et al. 2004). An explanation for this finding could be that females paired with younger males may choose to build their nests closer to older neighboring males to engage in extra-pair matings (Richardson and Burke

1999, Mennill et al. 2004). Indeed, in many species, including A. sechellensis, older males are more likely to sire extra-pair offspring (Richardson and Burke 1999, Raj Pant et al. 2020). Males engaged in frequent territorial conflicts with neighbors have to use more energy for defending territory boundaries, which has been associated with a decrease in body mass in A. sechellensis (Bebbington et al. 2017). These energetic de​mands could limit the male’s ability to guard the nest, and thus negatively impact nest survival. Therefore, we hypothe​sized that nesting near territory borders would be costly (e.g., due to a decrease in nest attendance as social conflicts with neighbors may increase). However, we found no relationship between nest distance to the territory border and daily nest survival, thus our data do not provide support for this hy​pothesis.
Do Helpers at the Nest Influence Nest-site Selection?
The presence of helpers at the nest in A. sechellensis was associated with nest-site selection, particularly in relation to predation risk and food availability. Compared to nests in territories without helpers, nests in territories with helpers were found in areas with higher arthropod densities than the surrounding areas. In addition, nests without helpers were found in areas with lower densities of F. sechellarum, whereas this was not the case for nests with helpers. This may indicate that helpers affect the trade-off between nest predation risk and food availability. Kingma et al. (2018) and Komdeur (1994b) found that A. sechellensis nests with helpers are better equipped to defend against predators and have higher nest survival. However, we found no in​fluence of the presence of helpers on direct nest survival. One explanation for this lack of a positive effect of helpers on nest survival could be that a reduction in egg predation risk due to the presence of helpers is offset by nesting in areas with higher nest predation risk. Another explanation is that the absence of a credible result may be attributed to the limited sample size of nests with helpers {n = 32) in our study. Ultimately, helpers may provide breeding groups with increased flexibility in nest-site selection, allowing them to breed in areas with higher predator densities and higher food availability.
Do Characteristics of a Renest Differ from the Initial Nest?
We observed that the distance between an initial nest and a renest was significantly shorter than what would be ex​pected under random nest-site selection. This suggests a deliberate selection of the subsequent nest site, possibly driven by factors such as familiarity with the area (Vergara et al. 2006, Piper 2011). Interestingly, no differences were found in relation to nest height, food availability, or predator presence between an initial nest and a renest. This suggests that nest-site selection of a renest is similar to that of the initial nest. The absence of changes in nest​site selection following a predation event is in line with earlier studies on Manorina melanophrys (Bell Miner) and Polioptila caerulea (Blue-gray Gnatcatcher), which showed that renests during the same breeding season did not differ between failed or successful nests with respect to distance from the first nest-site (Kershner et al. 2001, Beckmann and McDonald 2016).
Limitations and Future Perspectives
Our study provides a comprehensive view of the environ​mental and social factors influencing nest-site selection in A. sechellensis. However, there are some limitations to our study, such as the challenge of detecting effects on nest survival due to the limited sample size of failed nests (n = 36) and the in​clusion of nests and nest fates of only one breeding season (η = 125). Additionally, there may be relatively large intra​territory variation (e.g., in predator density, food abundance, and canopy-top height) that is masked by territory-level pat​terns. For a potential multi-facetted decision as nest-site selec​tion, subtle additive effects are less likely to be detected and should be considered in future studies.
Future research should consider experimental manipula​tions to reveal the impacts of key factors on nest-site selec​tion. For example, experimentally removing helpers before nest initiation to experimentally test the role of helpers on nest-site selection, food supplementation, and predator re​moval experiments. Future studies could also make use of predation experiments using artificial nests, and daily tracking of nest fate could provide greater power to con​nect predator abundance and nest losses. Furthermore, investigating intra-individual variation in nest placement over time would be paramount to explore how and to what extent nest-site selection is learned and how consistent it is over time.
Conclusion
Nests are not distributed randomly within A. sechellensis territories. Nests were placed higher than the mean canopy- top height of the territory and placed in food-rich areas, especially in territories with lower mean food availability. Nests in territories with helpers were built in areas with higher food availability, while nests without helpers were in areas with fewer nest predators. Lastly, we found that fe​males paired with younger males built nests closer to the ter​ritory border. Although many factors that could predict nest survival were investigated, only nest height relative to mean canopy height explained nest survival. While nest predator density seemed to influence the initial choice of nest-sites, it was not related to nest survival; this may suggest that A. sechellensis adapt their nesting behavior in response to the perceived threat of nest predation. The selection of a nest site with improved food conditions may come with the trade-off of increased predation risk from F. sechellarum, which can be counteracted by the presence of helpers, em​phasizing the complex nature of nest-site selection in this system. Further research is needed to explore the underlying mechanisms and trade-offs involved in nest-site selection, as well as the long-term implications for population dynamics and breeding success.
Supplementary material
Supplementary material is available at Ornithology online.
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RÉSUMÉ


La selection du site de nidification est un facteur important du succès reproducteur chez les oiseaux, principalement par son effet sur le risque de prédation. Cependant, les facteurs environnementaux et sociaux qui influencent la sélection du site de nidification et le risque de prédation restent moins bien compris. Le positionnement optimal du nid peut dépendre de l'équilibre de plusieurs facteurs distincts comme la prédation du nid, la disponibilité de la nourriture, les occasions d'accouplement hors couple, la présence d’aides parentales et les inter�actions avec les congénères voisins. Nous avons étudié comment ces facteurs influencent la sélection du site de nidification et la survie du nid chez Acrocephalus sechellensis, un passereau dont la reproduction est facultativement coopérative et qui défend des territoires stables à l’année. Nous avons constate que la survie quotidienne des nids augmente d’environ 1 % pour chaque mètre plus haut dans la canopée qu’un nid était placé. Les nids étaient plus susceptibles d'étre situés dans des parties du territoire riches en nourriture, particulièrement dans les territoires ayant des densités globalement faibles d'arthropodes. De plus, nous avons constaté que les nids dans les territoires avec des aides parentales, lesquelles réduisent la prédation des nids chez A. sechellensis, étaient construits dans des zones avec une plus grande disponibilité en nourriture, alors que les nids dans les territoires sans aides parentales étaient construits dans des zones ayant moins de prédateurs de nids. Enfin, nous avons constaté que les femelles construisent leurs nids 0.5 m plus pres des lisières à chaque année où le male voisin le plus près était plus àgé que leur propre partenaire. Nos résultats suggèrent que la sélection du site de nidification chez A. sechellensis est affectée par la prédation du nid, la disponibilité de la nourriture, la présence d’aides parentales et, possiblement, par l'opportunité pour la femelle d'avoir des copulations extra-conjugales. La clarification de l'importance relative de ces différents facteurs sélectifs est essentielle pour comprendre la sélection du site de nidification optimal permettant de maximiser le succès reproducteur.


Mots-clés: Acrocephalus sechellensis, reproduction coopérative, prédation du nid, sélection du site de nidification, qualité du territoire
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Prediction





Nests are placed in areas with lower densities of nest predators (Dinkins et al. 2012)


Nest concealment reduces the risk of nest discovery by predators, and thus decreases nest predation rate (Martin 1993)


Nest height may affect the risk of nest predation (Alonso et al. 1991)


Nesting in the most common tree species challenges the searching patterns of predators, as per the “needle in a haystack” hypothesis (Martin and Roper 1988).


Increasing nest densities of coexisting species increases nest predation rate. (Martin 1996)


Higher local food resources allow reduction in time that breeders spend foraging away from the nest, increasing incubation and nest guarding time. (Rastogi et al. 2006)


Nesting near territory borders could increase the oppor�tunity for extra-pair mating copulations (Westneat and Mays Jr 2005), but could reduce nest success due to reduced nest attendance as a result of territorial conflict (Bebbington et al. 2017)


Helpers reduce nest predation through higher nest attend�ance (Komdeur 1994b)





Renests (i.e., nests built after the initial nest failed) may be placed in a different location to reduce predation risk (Marzluff and Balda 1988)





Presence of helpers





Renesting location
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FIGURE 1. Map showing the territories of A. sechellensis (Seychelles Warbler) on Cousin Island during the main breeding season in 2018. Territories are colored with their boundaries indicated by thin black lines. Symbols indicate nest sites with different symbols indicating whether it is the first (circle) or a subsequent (other symbols) nesting attempt in that territory. The island is fully saturated with A. sechellensis territories and the black thick line around the territories shows the outline of the island. The white area in the center of the island is a rocky outcrop without suitable habitat for A. sechellensis.
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Tree species�
Island	Nesting trees


η	Percent	n	Percent�
�
Pisonia grandis Ochrosia oppositifolia Ficus reflexa seychellensis Morinda citrifolia Ficus lutea


Thespesia populnea Euphorbia pyrifolia Pandanus balfourii Avicennia marina Hibiscus tiliaceus Scaevola taccada Casuarina equisetifolia Cocos nucifera Calophyllum inophylum Bambuseae spp.


Cordia subcordata Terminalia catappa Timonius sechellensis Carica papaya Eucalyptus camaldulensis Total�
1,350	43	63	53


671	21	4	3


221	7	21	18


183	6	3	3


151	5	10	8


88	3	6	5


61	2	3	3


52	2	2	2


41	1	2	2


29	1	2	2


25	1	0	0


15	<1	0	0


10	<1	0	0


8	<1	0	0


7	<1	1	1


7	<1	2	2


6	<1	0	0


3	<1	1	1


2	<1	0	0


2	<1	0	0


2,935	120�
�



TABLE 2. Tree species ranked from most frequent to least frequent on Cousin Island and their relative presence versus the number of trees used by A. sechellensis to nest in. η is the total number of trees surveyed in all A. sechellensis territories. Data on 5 nests regarding their specific nesting tree are missing.





- 0.1	0.0	0.1	0.2


P(island) - P(nest)
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FIGURE 7. Estimate of the distance to the border in meters (m) as a function of the difference in age in years between the dominant male and the closest neighbor in A. sechellensis. Positive numbers on the x-axis indicate that the focal male is older than the closest neighboring male while negative values indicate that the neighboring male is older than the focal male of the territory. Shaded area indicates the trend of the 95% HDI of the posterior mean. When the male neighbor is older than the focal male, the distance to the border is shorter.





FIGURE 8. Estimated daily nest survival during incubation in A. sechellensis as a function of nest height relative to the mean territorial maximum canopy height. Shaded area indicates the 95% HDI of the posterior of the mean. The histogram on the top indicates the raw binned nest survival in days and the histogram on the bottom indicates the raw binned nests that were predated (both scaled accordingly). Nests placed higher in the canopy have a higher estimated daily survival.
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