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Golden-winged Warblers (GWWA; 
Vermivora chrysoptera) are rapidly 
declining songbirds in the Appalachian 
Mountains. While they are extensively 
studied from a conservation perspective, 
little behavioral research has been 
conducted. To date, ecological studies 
between Golden-winged Warblers and 
sympatric, non-Vermivora, species have yet 
to be studied methodically. 

Coexistence between Chestnut-sided 
Warblers (CSWA; Setophaga pensylvanica) 
may undermine conservation efforts, as 
GWWAs and CSWAs often engage in 
agonistic behaviors. Crown plumage 
appears identical to humans; thus, 
misidentification may occur between these 
wood warblers. If birds can distinguish 
plumage, then aggressive behaviors 
between warblers may be a product of 
competition over shared, limited resources.

We used a model of Avian vision to 
demonstrate that plumage should be 
distinguishable. In the field, we looked for 
evidence of competition between GWWA 
and CSWA. We measured how CSWA 
densities correlate with GWWA aggression, 
mating success, habitat structure of 
territories and plumage coloration.

• Determine distinguishability of crown 
plumage coloration between warblers

• Determine the ecological and behavioral 
costs of Golden-winged Warblers 
breeding in sympatry with Chestnut-
sided Warblers

Study Sites
• Watauga, Avery, Ashe Counties, NC
• Carter County, TN

Crown Feather Distinguishability 
• Museum specimens of both warblers
• Calculated carotenoid chroma
• = (Rλ450 – Rλ700) / Rλ700• Used Avian Vision Model ‘PAVO’ in R

Field Methods
• Calculated CSWA densities via point 

count surveys
• Estimated density layer via ArcGIS
• Used Simulated Territorial Intrusions to 

measure aggression (diving & song rate)
• Measured crown & chin plumage color
• Monitored nests
• Analyzed vegetation structure 
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Figure 1: Mean (+ SE) 
reflectance spectra of crown 
plumage of Golden-winged and 
Chestnut-sided Warblers.

Figure 2: Volume of 
overlapping tetrahedral 
colorspace between warblers; 
grey areas indicate 
overlapping regions (32.2%).

Figure 3: Likelihood of male 
Golden-wings attracting a mate 
in varying densities of 
Chestnut-sided Warblers
(t44 = 2.9, P = 0.006). 

Figure 4: Ecological and behavioral response of Golden-winged Warblers across 
varying Chestnut densities. Golden-winged Warblers (a) attack more (r = 0.34,     
P = 0.05, n = 35) and (b) sing less (r = -0.37, P = 0.03, n = 35) when there are 
higher concentrations of Chestnuts. (c) PCA analysis of vegetation classes 
surrounding Golden-winged Warbler nests reveals that nests in areas with fewer 
Chestnuts have more shrubs and saplings and less Rubus spp. (r = -0.44,            
P = 0.03, n = 24). (d) Golden-winged Warblers that settle among high densities of 
Chestnut-sided Warblers have more-ornamented crowns (higher concentration of 
carotenoids; r = -0.50, P = 0.006, n = 28).

• Chestnuts may be an indicator of habitat 
quality for Golden-winged Warblers.

• Golden-winged Warbler nesting habitat 
structure is altered by Chestnut competition.

• There is no apparent fitness costs for sympatry 
between both wood warblers.

• The sympatric relationship between these 
warblers is complex and deserves further study. 

• Color Distance and Tetrahedral Overlap 
analyses suggest that colors are distinct 
between species (Figs 1 and 2). Thus, 
agonistic interactions between these 
warblers are unlikely to result from 
plumage-based misidentification.

• Chestnut-sided Warblers may indicate 
good habitat for female Golden-wings, or 
both species are attracted to similar 
breeding habitat (Fig. 3).

• Golden-winged Warblers are more 
aggressive towards conspecific stimuli 
when inhabiting areas with greater 
Chestnut densities (Fig. 4a, b).

• Upon settlement, GWWAs may face 
tradeoffs between living among high 
densities of CSWAs and having territories 
with greater food resources (Fig. 4c).

• Golden-winged Warblers that settle in 
areas of low Chestnut-sided Warblers 
have more ornamented crowns (Fig. 4d).

• Golden-wings that display darker throat 
patches have territories with high 
abundances of shrubs and saplings        
(r = -0.52, p = 0.03, n = 17), but CSWA 
density and throat coloration are not 
related. 

Figure 5: Summary flowchart 
of the consequences of 
Golden-winged Warbler 
sympatry with Chestnut-sided 
Warblers. Golden-wings 
appear to suffer no fitness 
consequences in settling in 
areas of high or low densities 
of Chestnut-sided Warblers. 
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• Males more likely to 
attract a female

• Males more aggressive
• Higher nest protection (?) 

More ornamented 
crown feathers

No statistical difference in:

• Nest success rate
• Fledgling rate
• Day-6 chick mass
• Provisioning rates

No ecological costs to sympatry

• Higher food resources 
closer to the nest 
(more shrub/saplings)

More ornamented 
throat feathers
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