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Appendix 1 

 
Figure A1. Among-individual foraging intensity, as measured by the random intercept for 

individual (from Fig. 3) versus metabolic rate (centered). Each circle with errors bars represents the 

mean ± SE for a single individual within each woodlot. Filled dots and open circles indicate 

relationships with MSUM and BMR, respectively. Regression lines are calculated from model output 

presented in Table 2. In general, birds with higher MSUM foraged at higher intensities overall 

compared to birds with lower MSUM. There was no relationship between BMR and foraging 

intensity. 



	

Figure A2. Predicted daily feeder visitation rate as a function of minimum daily temperature 

(centered and standardized) of the day prior for individual birds in fragmented (top 2 panels) and 

contiguous landscapes (bottom 2 panels). Thin black lines show individual variation in daily feeder 

visitation, thick black line shows the population average. Raw data (no. visits/individual/day) are 

plotted as simitransparent gray dots. 



Table A1. Landscape- and patch-level descriptors, and microclimate summaries for contiguous (N = 2) and fragmented (N = 2) forest 

sites used in this study. Values are means (min-max). Landscape descriptors are for a 1-km radius centered around each forest patch 

and include: Total forest area (FORAREA), and Area-weighted mean Euclidean nearest neighbor distance (ENN_AM). Fragmented 

landscapes were described as having lower amounts of forest, and greater distances between neighboring forest patches. Patch-level 

descriptors contain information about the focal forest patches and include: Patch area (PAREA) and Perimeter:Area ratio (P:A). 

Fragmented forest patches were smaller and had higher perimeter:area ratios than contiguous forest patches. Microclimate summaries 

are for minimum average daily temperatures (MINAV) and cumulative degree-days below a threshold of –10°C (CDD). Fragmented 

forests had lower minimum temperatures on average and experienced more prolonged exposure to cold temperatures throughout the 

winter than contiguous forests.  

 

 

 

 

  
  

 

Landscape predictors  Patch predictors  Microclimate 

 

FORAREA (ha) ENN_AM (m)  PAREA (ha) P:A  MINAV (°C) CDD 

Contiguous 110 (24-196) 64 (61-67)  120 (35-204) 204 (117-290)  -9.1 26 

Fragmented 11 (4-17) 146 (71-221)  5 (4-6) 360 (341-378)  -11 35 



Table A2. Relationships between daily feeder visitation rates and age of free-living black-capped chickadees residing in fragmented 

and contiguous forested sites in Dane County Wisconsin, USA. Results were obtained from generalized linear mixed-effects models 

with a Poisson error distribution. Random effects included individual ID and an observation level random effect to control for 

overdispersion (χ2 = 160.5, df = 981, p > 0.9). Fixed effects significant at the α = 0.05 level are indicated in bold. 

Fixed effects Beta SE Z p 

Intercept  2.71 0.40 6.62 <0.005 

Age1  0.22 0.61 0.37 0.710 

Frag2  0.11 0.58 0.20 0.839 

Age × Frag -0.11 0.86 0.13 0.897 

Random term Variance SD n  

Bird ID 0.984 0.992 22  

OLRE 0.626 0.791 974  

1 Reference group = Old; 2 levels (Young vs Old) 
2 Reference group = Contiguous; 2 levels (Fragmented vs Contiguous) 

  



Table A3. Relationships between daily feeder visitation rates and predictors thought to influence the foraging intensity of free-living 

black-capped chickadees residing in forested sites in Dane County Wisconsin, USA. Results were obtained from generalized linear 

mixed-effects models with a Poisson error distribution. Fixed effects for MSUM and BMR were modeled separately. Random effects 

included individual ID and an observation-level random effect to control for overdispersion in the count data. Fixed effects significant 

at the α = 0.05 level are indicated in bold. 

 

MSUM model  BMR model 

Fixed Effects Beta SE z p  Beta SE z p 

Intercept 2.76 0.29 9.32 <0.001  2.86 0.33 8.74 <0.001 

MSUM -0.35 0.22 1.58 0.101  - - - - 

BMR - - - -  -0.26 0.20 1.30 0.195 

Temperature -0.13 0.03 3.53 <0.001  -0.17 0.04 4.70 <0.001 

Snow 0.06 0.02 2.51 0.011  0.06 0.02 2.49 0.013 

Fragmentation* 0.28 0.44 0.65 0.519  0.05 0.42 0.12 0.902 

Wing 0.15 0.20 0.74 0.457  0.14 0.21 0.66 0.509 

MSUM × Temperature 0.10 0.03 3.08 <0.005  - - - - 

BMR × Temperature - - - -  0.004 0.03 0.14 0.889 

Temperature × Fragmentation* 0.16 0.06 2.65 0.008  0.22 0.05 4.09 <0.001 

* Contiguous = 0, Fragmented = 1 


