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Supplementary Tables 
 
 
Supplementary table 1. Information about geographical coordinates, elevation (m), weather, and landscape matrix of the localities visited for this 
study. All localities visited are located in the Valle del Cauca department, Colombia. Annual mean temperature and precipitation were extracted 
from the WorldClim database (BIO1 and BIO12, respectively; Hijmans et al, 2005a). Also included are the species captured in each site and the 
year(s) each locality was visited. 
 
 

Name Coordinates Elevation 
(m) 

Annual Mean 
Temperature 

(°C) 

Annual 
precipitation 

(mm)  

Ambient 
pO2 (kPa) Landscape matrix Species captured Years visited 

Estación Biológica 
Zygia-ICESI 

3.442°N, 
76.662°W 

2311-2553 17.5 2260 15.6-16.1 
Primary and 
secondary forests 

Synallaxis azarae 2017-2019 

       Turdus serranus  

       Henicorhina 
leucophrys 

 

       Tangara vassorii  
       Myiothlypis coronata  

Alto Anchicayá 
3.576°N, 

76.880°W 
525-889 24.2 2093 19.2-20.0 

Primary forests 
and road sides 

Henicorhina 
leucosticta 2017-2018 

       Myiothlypis 
fulvicauda 

 

Universidad ICESI 
3.341°N, 

76.529°W 
1014-1021 23.6 1490 18.9 

Urban university 
campus 

Turdus ignobilis 2017-2018 

       Tangara vitriolina  

Ecoparque el 
Embudo 

3.345°N, 
76.553°W 

1099 23.2 1557 18.7 
Secondary forests 
and cleared areas 

Tangara vitriolina 2019 

Finca el Pasatiempo 
4.677°N, 

75.739°W 
1420-1445 20.4 2251 17.9 

Coffee farms and 
road sides 

Synallaxis albescens 2019 

Finca el Tabacal 
4.681°N, 

75.764°W 
1266-1276 21.3 1973 18.3 

Coffee farms and 
road sides 

Synallaxis albescens 2019 

Rural Alcala 
4.676°N, 

75.772°W 
1276 21.4 1927 18.3 

Coffee farms and 
road sides 

Synallaxis albescens 2019 
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Finca Tipitapa 
4.662°N, 

75.761°W 
1334 21.3 1965 18.2 

Coffee farms and 
road sides 

Synallaxis albescens 2019 

Finca Villa Ramona 
4.661°N, 

75.754°W 
1337 21.0 2052 18.2 

Coffee farms and 
road sides 

Synallaxis albescens 2019 

aHijmans, R. J., Cameron, S. E., Parra, J. L., Jones, P. G. and Jarvis, A. (2005). Very high resolution interpolated climate surfaces for global land areas. International 
Journal of Climatology 25, 1965-1978. 
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Supplementary table 2. General information of the biology of the species selected for this study. We paired closely related species that had 
contrasting elevation ranges but were similar in terms of morphology, life history, and foraging ecology. 
 

Species Size Habitat Diet Foraging Breeding Behavior Sources 
Azara's Spinetail 
Synallaxis azarae 

15-18 cm, 
12-18 g. 

Dense undergrowth 
of forest edges 
secondary forest, 
and overgrown 
roadsides, usually 
above 1600 m. 
  

Mostly arthropods, 
occasionally small 
seeds. 

Captures prey from 
foliage, small 
branches and dead 
leaves, within 1–2 m 
of ground. 

Throughout 
the year in 
Colombia. 

Sedentary and 
teritorial, usually in 
pairs, rarely joining 
mixed species flocks. 

Hilty and Brown 
(1986); Remsen 
(2020a) 

Pale-breasted 
Spinetail 
Synallaxis albescens  

13-16 cm, 
9-17 g. 

Open areas with 
grassland, second 
growth scrub and 
overgrown 
roadsides, usually 
below 1500 m. 
  

Mostly 
invertebrates.  

Captures prey from 
foliage, grass and 
small branches, 
within 1–2 m of 
ground. 

February to 
November in 
Colombia. 

Sedentary and 
teritorial, usually in 
pairs. 

Hilty and Brown 
(1986); Remsen 
(2020b) 

Glossy-black Thrush 
Turdus serranus 

23-25 cm, 
70-90 g. 

Primary humid 
montane forest, 
forest borders, 
occasionally in open 
areas, mainly within 
1400 to 2800 m. 
  

Fruits and berries.  Mainly forages 
arboreally, 
sometimes along 
roads.  

March to 
August in 
Colombia. 

Sedentary, usually 
single or in pairs, 
may gather at 
fruiting trees. Rarely 
in mixed-species 
flocks. 

Hilty and Brown 
(1986); Collar 
(2020) 

Black-billed Thrush 
Turdus ignobilis 

18-24 cm, 
48-81 g. 

Semi-open to open 
areas, forest 
borders, mainly 
witin 900 to 2100 
m. 

Mainly 
invertebrates and 
fruits, occasionally 
seeds. 

Mainly forages 
arboreally, also often 
on ground, usually 
near or in forests. 

December to 
August in 
Colombia. 

Sedentary, usually 
single or in pairs, 
may gather at 
fruiting trees. 

Hilty and Brown 
(1986); Collar et al 
(2020) 

Gray-breasted 
Wood-wren 
Henicorhina 
leucophrys 

10-11 cm, 
16-17 g. 

Undergrowth of 
humid mountain 
forest, usually 
above 1500 m. 

Mostly 
invertebrates. 

Captures prey in 
dense vegetation, 
usually below 2 m. 

December to 
June in 
Colombia. 

Sedentary and 
teritorial, usually in 
pairs. 

Hilty and Brown 
(1986); Kroodsma 
et al (2020) 

White-breasted 
Wood-wren 
Henicorhina 
leucosticta 

10-11 cm, 
15 g. 

Undergrowth of wet 
lowland forest, from 
sea-level up to 1300 
m. 

Mostly 
invertebrates. 

Captures prey in 
tangles around fallen 
trees and dense 
vegetation, from the 
ground up to 2–3 m.  

January to July 
in most of its 
range. 

Sedentary and 
territorial, usually in 
pairs, rarely joining 
ant follower flocks. 

Hilty and Brown 
(1986); Kroodsma 
and Brewer (2020) 
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Blue-and-black 
Tanager 
Tangara vassorii 

14-18 cm, 
15-21 g. 

Primary and 
secondary humid 
montane forest, and 
forest borders, from 
1500 to 3500 m. 

Mostly fruits and 
some insects. 

Feeds in all forest 
levels but prefers the 
canopy, especially 
around fruiting trees.  

February to 
August in 
Colombia. 

Very active, usually 
seen in pairs or small 
groups, and often 
joins large mixed-
species flocks. 

Hilty and Brown 
(1986); Bernabe 
and Burns (2020) 

Scrub Tanager 
Stilpnia vitriolina 

14 cm, 
18-26 g 

Scrubby or open 
areas with sparse 
trees and bushes, 
mostly between 500 
to 2200 m. 

Mostly fruits and 
arthropods.   

Feeds in all forest 
levels but prefers the 
canopy, especially 
around fruiting trees.  

Throughout 
the year in 
Colombia. 

Very active, usually 
seen alone, in pairs 
or small groups, 
rarely found with 
mixed-species flocks.  

Hilty and Brown 
(1986); Hilty 
(2020) 

Russet-crowned 
Warbler 
Myiothlypis 
coronata 

14 cm, 
13-19 g.  

Humid montane 
forests, forest 
borders, and 
secondary growth, 
between 1300 to 
2500 m. 
  

Mostly  
invertebrates. 

Captures prey at low 
to middle levels and 
dense areas, mainly 
at 1 to 6 m but can 
be seen higher. 

May to June in 
Colombia.  

Very active, usually 
seen in pairs or small 
groups, and often 
joins mixed-species 
flocks. 

Hilty and Brown 
(1986); Curson 
and Bonan (2020); 
personal 
observations 

Buff-rumped 
Warbler 
Myiothlypis 
fulvicauda 

13 cm, 
14 g 

Primary and 
secondary forest 
areas, mostly 
around water 
bodies and forest 
edges. Usually 
below 1000 m. 

Mostly 
invertebrates. 

Captures prey close 
to the ground, along 
stream edges and 
damp areas, but can 
be seen higher. 

February to 
April in 
Colombia. 

Very active, usually 
seen in pairs. 

Hilty and Brown 
(1986); Curson 
(2020); personal 
observations 
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Supplementary table 3.  Average mass-corrected BMR, MMR, and aerobic scope values, standard deviations (SD) and sample size (n) for each 
species analyzed. Also shown, the percentage of change in the highland mass-corrected metabolic rates in relation to lowland (positive values 
indicate higher values in the highland species), the respective pairwise t-tests evaluating the difference in means, the size of the effect, and the 
power of each statistical comparison.   
 
 High elevation species Low elevation species 

% 
change 

t-test Power analysis  

  
Average  

(mlO2 min-1g-1) SD n Average  
(mlO2 min-1g-1) SD n p-value 

effect size 
(Hedges' 

G) 
power 

BMR       
  

  

Spinetails 0.135 0.018 8 0.127 0.023 10 6.3% 0.4239 0.378 0.197 

Thrushes 0.114 0.006 4 0.162 0.062 10 -29.5% 0.0383 0.888 0.619 

Wrens 0.107 0.016 11 0.074 0.019 10 44.4% 0.0005 1.857 1.000 

Tanagers 0.119 0.011 9 0.074 0.034 9 60.4% 0.0039 1.770 0.999 

Warblers 0.117 0.019 10 0.082 0.032 10 43.5% 0.0085 1.357 0.987 
       

  
  

MMR       
  

  

Spinetails 0.771 0.269 9 0.610 0.120 10 26.5% 0.1265 0.789 0.658 

Thrushes 0.896 0.230 4 0.587 0.191 12 52.5% 0.0661 1.540 0.988 

Wrens 0.637 0.241 11 0.430 0.155 11 48.1% 0.0283 1.022 0.912 

Tanagers 0.974 0.339 9 0.563 0.152 8 73.1% 0.0069 1.534 0.991 

Warblers 1.024 0.219 10 0.538 0.144 12 90.3% 0.0000 2.674 1.000 
       

  
  

AAS       
  

  

Spinetails 0.679 0.276 8 0.493 0.112 10 37.7% 0.1071 0.926 0.770 

Thrushes 0.794 0.230 4 0.389 0.193 10 103.8% 0.0283 1.989 0.999 

Wrens 0.542 0.244 10 0.398 0.109 10 36.3% 0.1122 0.764 0.654 

Tanagers 0.865 0.351 9 0.491 0.161 8 76.1% 0.0146 1.339 0.966 

Warblers 0.927 0.224 10 0.474 0.153 10 95.5% 0.0001 2.363 1.000 
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Supplementary table 4. Results of the linear mixed models that explained the variation in each metabolic parameter (logBMR, log MMR, and log 
AAS) as a function of elevation (fixed effect) and the interaction between species group and mass (random effects). 
 

 BMR MMR AAS 
Predictors Estimates CI p Estimates CI p Estimates CI p 
(Intercept) -0.11 -0.19 – -0.04 0.004 0.73 0.63 – 0.82 <0.001 0.65 0.56 – 0.73 <0.001 
Elevation -0.07 -0.13 – -0.01 0.022 -0.15 -0.20 – -0.10 <0.001 -0.2 -0.26 – -0.13 <0.001 
Random 
Effects Variance 

  
Variance 

  
Variance 

  
Residuals 0.02   0.01   0.02   
Species group 1.76   1.41   0.66   
Mass 1.16     0.95     0.49     
Sample size 90   90   84   

Marginal R2/ 
Conditional R2 

0.001 / 0.991     0.004 / 0.992     0.013 / 0.970 
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Supplementary table 5. Results of the ANCOVA that explained the variation in each metabolic parameters (logBMR, log MMR, and log AAS) as a 
function of mass, and elevation per group.   
 

 BMR MMR AAS 
Predictors Estimates CI p Estimates CI p Estimates CI p 
(Intercept) -0.53 -0.93 – -0.13 0.009 -0.04 -0.44 – 0.35 0.837 -0.23 -0.73 – 0.27 0.362 
Mass 0.46 0.16 – 0.76 0.003 0.77 0.48 – 1.06 <0.001 0.9 0.52 – 1.27 <0.001 
Spinetails : elevation -0.06 -0.13 – -0.00 0.043 -0.16 -0.22 – -0.09 <0.001 -0.18 -0.26 – -0.10 <0.001 
Thrushes : elevation 0.04 -0.06 – 0.14 0.38 -0.17 -0.27 – -0.08 <0.001 -0.29 -0.41 – -0.16 <0.001 
Wrens : elevation -0.18 -0.25 – -0.12 <0.001 -0.23 -0.29 – -0.17 <0.001 -0.23 -0.31 – -0.15 <0.001 
Tanagers : elevation -0.17 -0.23 – -0.11 <0.001 -0.15 -0.21 – -0.09 <0.001 -0.17 -0.25 – -0.09 <0.001 
Warblers : elevation -0.17 -0.23 – -0.10 <0.001 -0.15 -0.21 – -0.08 <0.001 -0.15 -0.23 – -0.07 0.001 
Observations 90   91   85   
R2 / R2 adjusted 0.799 / 0.784     0.741 / 0.723     0.603 / 0.572     
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