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1. Header 

Proposal title: How costly are coping styles? Using heart rate telemetry to quantify energetic costs 

mounted in response to environmental stressors in wild songbirds. 

Principal Investigator: Brenda McComb, Forest Ecosystems and Society, College of Forestry  

Co-principal Investigators: James Rivers, Forest Ecosystems and Society, College of Forestry; Daniel 

Ardia, Department of Biology, Franklin and Marshall College 

Award type: General Research Fund 

Award date: Spring 2011 

Award amount: $10,000 

 

 

2. Summary of hypotheses  

Animals survive unpredictable, stressful events via physiological and behavioral responses which are 

collectively referred to as a coping style. Examining the adaptive basis for variation in coping styles is 

fundamental to our understanding of how wild organisms cope with environmental stressors and why 

species vary in their susceptibility to environmental change. Despite this, most research on coping style 

has been restricted to domestic animals, and no study has examined how closely-related species differ 

in their coping style or quantified the energetic costs incurred by divergent coping styles.  

 

In this study, our initial goals were to characterize the energetic costs incurred by divergent coping styles 

in two ecologically similar and closely related species of Tachycineta swallow (Violet-green Swallow [T. 

thalassina] and Tree Swallow [T. bicolor]) through the use of heart rate telemetry. Heart rate telemetry 

used a small heart rate transmitter attached in situ which streams heart rate frequency data that can be 

recorded onto a data recorder via an antenna. In spite of our repeated efforts, however, we were 

unable to quantify heart rate data and the energetic costs of divergent coping styles because swallows 

did not acclimate to the transmitters as expected.  

 

Despite this initial setback, we were able to modify our research plan in a way that allowed for a broader 

approach to characterizing individual variation in coping styles of the two swallow species through the 

following projects. 

 

Project #1: An assessment of individual-level variation in coping style in female Violet-green 

Swallows. 

This project serves as the foundation for our studies of coping style in Tachycineta swallows and 

uses an extensive database (n=83 individuals) to assess the following objectives:  

(1) Quantify individual variation in coping style and its relation to reproductive success 

(2) Assess the role of environmental variation in explaining individual coping style variation 
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Project #2: Quantifying the influence of environmental challenge on the coping style of the Violet-

green Swallow. 

This project serves uses feather-clipping treatments to impose an environmental challenge to 

females while they are breeding to assess the following objectives: 

(1) Assess whether components of the coping style change across the breeding season 

(2) Determine if coping styles changes due to increased environmental challenge   

 

Project #3: The influence of environmental challenges on the development of the corticosterone 

stress response in the offspring of an altricial passerine bird. 

This work compliments the previous project, focusing on the downstream effects of environmental 

challenges to females with the following objectives: 

(1) Quantify how feather-clipping of females influence offspring condition and feeding rates 

(2) Evaluate whether the development of the corticosterone stress response in offspring is 

influenced by handicapping of females 

(3) Determine whether males compensate for changes in female provisioning rates 

 

Project #4: Assessing the extent of assortative mating in coping style between partners in a 

migratory songbird. 

The focus of this study is to understand whether male and female swallows select mates that are 

similar to them in coping styles with the following objectives: 

(1) Quantify individual variation in coping styles of female matches that of their mates 

(2) Evaluate how coping styles contribute to variation in sex-ratio provisioning rates and offspring 

production  

 

Project #5. Divergent responses to an extreme stressor in two sympatric Tachycineta swallows.  

This final study explores variation in coping style during capture and handling between two 

sympatric, closely-related and ecologically similar species, with the following objectives: 

(1) Test how the Violet-green and Tree Swallows differ in components of their coping style  

(2) Assess the link between species-level variation in coping style and it influence on offspring 

condition and reproductive success 

(3) Characterize differences in sex-specific feeding rates between the two swallow species 

 

Research on all of these projects is currently ongoing, although we have already presented results of this 

work at international conferences. Each project is expected to produce at least one peer-reviewed 

manuscript, and we have begun drafting several manuscripts towards this goal.  
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3. Scholarly activities from GRF support 

 

Presentations at international conferences 

J. W. Rivers, G. Newberry, and D. R. Ardia. 2012. Divergent responses to an extreme stressor in two 

sympatric Tachycineta swallows. Presentation at the 5th North American Ornithological Conference, 

Vancouver, British Columbia, Canada. 

 

Newberry, G., and J. W. Rivers. 2012. Differences in diet composition of coexisting Violet-green and 

Tree Swallows during offspring provisioning. Presentation at the 5th North American Ornithological 

Conference, Vancouver, British Columbia, Canada. 

 

Grants 

Rivers, J. W. 2011. Measuring the physiological response of cavity-nesting songbirds to 

environmental stressors using heart-rate telemetry. Zeleny Research Grant, North American 

Bluebird Society. Amount: $2,500 (+$500 additional from New York State Bluebird Society). 

 

Undergraduate training: 

A total of 8 undergraduates and 1 graduate students gained valuable research experience by 

assisting in data collection during the 2012 breeding season. An additional 8 undergraduates are 

currently involved with research-related data collection that pertains to our swallow research 

project. 

 

4. Expenditure of funds 

Funds were used for equipment purchases (e.g., receivers, MP3 recorders) and miscellaneous supplies 

(e.g., pipet tips, capillary tubes) needed for collecting data and preparing samples.  

 

 

5. External funding requests 

 

Rivers, J. W. and D. R. Ardia. January 2012. An investigation to assess how experimental elevation of 

nest temperature influences parent-offspring conflict and its resolution in Tachycineta swallows. 

National Science Foundation (NSF – BS [Behavioral Systems]). 

 


