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Appendix 1 
Simulating site quality based on the gamma distribution.  
I examined a more general distribution of site quality based on the gamma distribution, Γ(1, θ), 
using the shape parameter k =1 (exponential family) and scale parameter θ = 0.2463. This produces 
a distribution having the same mean site quality as Eq. 3 (equal to θ), but with a higher variance 
(kθ2 = 0.0607 versus 0.0272); Fig. A1. Annual site quality (Q; see main text), which incorporates 
renesting, moderates the higher extremes, but not the lower. As result, Q ~ Γ(1, θ) has relatively 
poorer annual site quality, and produces higher quasi-extinction rates, all else equal (Fig. A2). 
Nonetheless, the qualitative results are consistent with the distribution of site quality based on Eq. 3 
in the main text. Quasi-extinction rates decrease with more information use (i.e. using WSLS and 
increasing the number of sites prospected), and with increasing information, quasi-extinction rates 
are moderated under habitat loss scenarios (Fig. A2).   

 

 

Figure A1. Distribution of site quality, PNS, ranked from highest to poorest quality, for the 
distribution given by Eq. 3 and the gamma distribution PNS ~ Γ(1, θ). For the former, site quality is 
illustrated without (dark black line) and with (thin black line) annual temporal variability included, 
quantified as ± SE based on 100 simulations. θ = 0.2436, which yields identical means between the 
two distributions.    
  



2	

Figure A2. Population quasi-extinction curves when site quality fits a gamma distribution: PNS ~ 
Γ(1, θ), where θ = 0.2436. Each panel shows the cumulative quasi-extinction (N < 20) probability 
over time under different levels of habitat loss (0, 50 and 75%) and for different information use 
strategies. Curves are based on 1000 simulations each.   
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Appendix 2 
Extended results on environmental variation, population persistence, prospecting and 

habitat loss  
In this supplement, I more fully analyze the separate effects of variability in the distribution of site 

quality, i.e. the probability of nest success: PNSi = [α × e(-βSi)]  + ø) in conjunction with prospecting 

behavior and habitat loss. I determined the probability of population persistence over a 400-year 

timeframe as the proportion of simulations that maintained N > 0, analyzed under two separate 

regimes of temporal variability, i.e. (α, ø) and (β, ø). These analyses aid in visualizing the separate 

effects of variation in the parameters underlying the distribution of site quality (α, maximum 

probability of nest success; β, decline in nest success across rank quality), with or without additive 

stochastic variation in individual site quality, ø. For these simulations, the parameters governing the 

distribution of site quality (α, β, ø) were sampled annually from a normal distribution using the 

means α = 0.65, β = –0.121, ø = 0, and the respective ranges of variance: 0.0 < σ(α) < 0.125 at 

increments of 0.025; 0.0 < σ(β) < 0.006 at increments of 0.0012; and (3) 0.0 < σ(ø) < 0.125 at 

increments of 0.025.  

 To investigate the effect of prospecting on conspecific success as a performance-based cue I 

varied the number of per individual prospecting events, SP, from 0 (an individual uses its own prior 

experience only) to 12 (uses its own experience plus social information) at increments of 4.    

Increasing σ(α) has a weak to moderate negative effect on population persistence (Fig. A3). 

The effect is strongest at higher levels of prospecting, and weakens under simulated habitat loss. In 

contrast, increasing σ(β) increases population persistence (Fig. A4). The effect is especially 

prominent at low levels of prospecting and in the absence of habitat loss. The positive effect of σ(β) 

on population persistence can be explained by two factors. First, the probability of nest success is 

bound to [0,1] and hence temporal variability has more latitude to increase than to decrease the 

quality of poor sites. Second, renesting has a larger within year benefit in poor sites, which have 

more renest attempts, on average, than good sites. Population persistence is always reduced from an 

increase in σ(ø). Increased prospecting always increases population persistence; however, the 

magnitude of the effect is predicated on habitat loss and, to a smaller extent, stochasticity in site 

quality (see Fig. 4 in the main text). Specifically, the positive effect of prospecting on persistence 

declines with habitat loss.  
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Figure A3. Probability of population persistence (N >0) for >400 years under temporal variability in 

site quality: σ(α) and σ(ø). Columns show persistence across variation the number of breeding sites, 

S. The last two columns denote subsampling from 200 sites. Rows show persistence across 

variation in the number of prospecting attempts individuals make (the WSLS-rule is always 

implemented). Persistence is based on 500 simulations per set of parameter values. 
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Figure A4. Probability of population persistence (N >0) for >400 years under temporal variability in 

site quality: σ(β) and σ(ø). Columns show persistence across variation the number of breeding sites, 

S. The last two columns denote subsampling from 200 sites. Rows show persistence across 

variation in the number of prospecting attempts individuals make (the WSLS-rule is always 

implemented). Persistence is based on 500 simulations per set of parameter values. 

 


