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Supplementary Table 1. Multistate models ranked by ΔQAICc values analysing re-sighting (ρ) and 

movement (Ψ) between groups of adult and juvenile hihi for (a) 2015, (b) 2016, and (c) 2017, depending 

on age of individuals, time (recapture event) and group sites. Null model S(.) ρ(.) Ψ(.) included for 

comparison. All models corrected by median ĉ following goodness-of-fit testing. AICc weight indicates 

relative likelihood of each model. 

(a) 
 

QAICc ΔQAICc AICc 

Weights 

Number of 

parameters 

 S(.)ρ(age)ψ(age+site) 232.40 0.00 0.35 5 

 S(.)ρ(age)ψ(age) 232.70 0.29 0.30 4 

 S(.)ρ(age)ψ(.) 234.08 1.68 0.15 4 

 S(.)ρ(age)ψ(site) 234.20 1.79 0.14 5 

 S(.)ρ(age+time)ψ(age+site)  238.55 6.15 0.02 11 

 S(.)ρ(age+time)ψ(age)  238.62 6.22 0.02 10 

 S(.)ρ(age+time)ψ(.) 240.01 7.61 0.01 10 

 S(.)ρ(age+time)ψ(site) 240.35 7.94 0.01 11 

 S(.)ρ(.)ψ(age+site) 240.73 8.32 0.01 4 

 S(.)ρ(.)ψ(.) 242.44 10.04 0.00 3 

 S(.)ρ(time)ψ(site+age) 247.01 14.61 0.00 10 

 S(.)ρ(time)ψ(age) 247.12 14.72 0.00 9 

 S(.)ρ(age*time)ψ(age) 247.33 14.92 0.00 16 

 S(.)ρ(age*time)ψ(age+sites) 247.52 15.11 0.00 17 

 S(.)ρ(time)ψ(.) 248.51 16.10 0.00 9 

 S(.)ρ(age*time)ψ(.) 248.71 16.31 0.00 16 

 S(.)ρ(time)ψ(site) 248.81 16.40 0.00 10 

 S(.)ρ(age*time)ψ(sites) 249.31 16.91 0.00 17 

 

(b) 
 

QAICc ΔQAICc AICc Weights Number of 

parameters 

 S(.)ρ(age+time)ψ(age+sites)  869.66 0.00 0.88 21 

 S(.)ρ(age+time)ψ(sites)  874.32 4.66 0.09 20 

 S(.)ρ(age+time)ψ(age)  876.37 6.71 0.03 17 

 S(.)ρ(age+time)ψ(.)  881.03 11.37 0.00 16 

 S(.)ρ(time)ψ(age+sites)  884.84 15.19 0.00 20 

 S(.)ρ(time)ψ(sites)  889.52 19.86 0.00 19 

 S(.)ρ(age*time)ψ(age+sites)  890.28 20.62 0.00 33 

 S(.)ρ(age)ψ(age+sites)  891.09 21.43 0.00 9 

 S(.)ρ(time)ψ(age)  891.62 21.96 0.00 16 



 S(.)ρ(age*time)ψ(sites)  894.74 25.08 0.00 32 

 S(.)ρ(age)ψ(sites)  895.93 26.27 0.00 8 

 S(.)ρ(age*time)ψ(age)  896.19 26.53 0.00 29 

 S(.)ρ(time)ψ(.)  896.29 26.63 0.00 15 

 S(.)ρ(age)ψ(age) 898.51 28.85 0.00 5 

 S(.)ρ(.)ψ(age+sites)  903.28 33.62 0.00 8 

 S(.)ρ(age)ψ(.) 903.34 33.68 0.00 4 

 S(.)ρ(.)ψ(.) 915.60 45.95 0.00 3 

 

(c) 
 

QAICc ΔQAICc AICc Weights Number of 

parameters 

 S(.)ρ(age)ψ(age+sites) 1434.21 0.00 0.99 10 

 S(.)ρ(age)ψ(sites) 1443.48 9.26 0.01 9 

 S(.)ρ(age+time)ψ(age+sites) 1447.63 13.41 0.00 28 

 S(.)ρ(age)ψ(age) 1456.37 22.16 0.00 5 

 S(.)ρ(age+time)ψ(sites) 1456.76 22.55 0.00 27 

 S(.)ρ(age)ψ(.) 1463.00 28.79 0.00 4 

 S(.)ρ(.)ψ(age+sites) 1463.69 29.48 0.00 9 

 S(.)ρ(age+time)ψ(age) 1469.17 34.96 0.00 23 

 S(.)ρ(age*time)ψ(age+sites) 1472.60 38.38 0.00 46 

 S(.)ρ(age+time)ψ(.) 1475.68 41.47 0.00 22 

 S(.)ρ(time)ψ(age+sites) 1477.41 43.20 0.00 27 

 S(.)ρ(age*time)ψ(sites) 1481.60 47.39 0.00 45 

 S(.)ρ(time)ψ(sites) 1486.56 52.35 0.00 26 

 S(.)ρ(.)ψ(.) 1492.52 58.30 0.00 3 

 S(.)ρ(age*time)ψ(age) 1493.47 59.26 0.00 41 

 S(.)ρ(time)ψ(age) 1498.99 64.78 0.00 22 

 S(.)ρ(age*time)ψ(.) 1499.85 65.64 0.00 40 

 S(.)ρ(time)ψ(.) 1505.51 71.30 0.00 21 

 

 

 

 

 

 

 

 

 

 



Supplementary Table 2. Ranking of generalised linear models analysing variation in the proportion of 

surveys where juveniles were seen with their nest siblings across all three years of the study. Models 

are ranked by ΔAICc values, and weight indicates relative likelihood of each model. Null model (~1) 

included for comparison. 

 AICc ΔAICc AICc Weight 

~1 138.55 0.00 0.36 

~ proximity to nest 139.90 1.35 0.18 

~ number of surveys 140.58 2.03 0.13 

~ year 140.74 2.19 0.12 

~ proximity to nest + number of surveys 141.94 3.39 0.07 

~ proximity to nest + year 141.98 3.43 0.07 

~ number of surveys + year 142.78 4.23 0.04 

~ proximity to nest + number of surveys + year 144.07 5.52 0.02 

 

 

 

Supplementary Figure 1. Biplots of principle components analysis (PCA) showing components that 

explained 75% of variation: (a) PC1 and PC2, and (b) PC2 and PC3. Red arrows represent the major 

interactions for each component, and black dots represent individuals to show how much they engaged 

in each interaction, relative to others. 

 

 

 

 

 

 


