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Author Questionnaire 

1. Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique?  no  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  yes
If Yes, we will need you to record using screen recording software to capture the steps. If you use a Mac, QuickTime X also has the ability to record the steps.

3. Filming location: Will the filming need to take place in multiple locations?   no


Introduction
1. Introductory Interview Statements

[bookmark: _Hlk28591455][bookmark: _Hlk28954045]Videographer: Interviewee headshots are required. Take a headshot for each interviewee. 

[bookmark: _Hlk28591522]Authors: While filming the interview portion, our videographer will also photograph you for the JoVE Dedicated Author Webpage. Please look at this example. For questions about the author profile pages and pictures, please contact author.liaison@jove.com.

[bookmark: _Hlk28848690][bookmark: _Hlk28960428]Authors: Please memorize the interview statements prior to your filming day.

1.1. Jordana Graveley: This protocol allows the collection of quantitative data describing the heat loss through avian feather coats; this type of data is not readily available in the field of avian ecology [1]. 
1.1.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
1.2. Margaret Rubega: This method is useful for comparative studies detailing the heat loss through avian feather coats and can be applied to any avian taxa and mammals [1]. 
1.2.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.






Protocol
Please use this draft script to help you prepare for filming day.
· Filming should take no more than 10 minutes per step. If a step will take more than 10 minutes, prepare the product from that step in advance.

2. Set-Up and Materials
2.1. Set up a constant-temperature hot water bath [1]. Place a sheet of clear acrylic glass over the surface of the water bath [2], and, over the glass, place a piece of 1-inch-thick foam core board with a 0.5-inch circular hole [3].
2.1.1. Talent sets up water bath.
2.1.2. Talent places acrylic glass over water bath.
2.1.3. Talent places foam core with hole over acrylic glass.
2.2. Attach a thermal camera to a tripod directly above the set-up, at the camera’s minimum focusing distance [1].
2.2.1. Talent sets up thermal camera.
2.3. To calibrate the camera, begin by clicking on Override Camera File. Then, set the distance to the minimum focusing distance of the camera [1].
2.3.1. SCREEN: 60981_screenshot_1.mov. 00:18 – 00:24.
2.4. After setting the emissivity to 1 in the thermal camera software, place aluminum foil over the foam and capture a thermal image [1]. The temperature at the surface of the aluminum foil is the reflected temperature. Enter this number in the camera calibration software, and set the emissivity to 0.95 [2]. Then, enter the atmospheric temperature and relative humidity. [3]. 
2.4.1. Talent places aluminum foil over foam.
2.4.2. SCREEN: 60981_screenshot_1.mov. 00:40 – 1:03.
2.4.3. SCREEN: 60981_screenshot_1.mov. 01:10 – 1:27.
3. Capturing Thermal Images
3.1. Set the hot water bath to the target temperature [1].
3.1.1. Talent sets hot water bath to the target temperature.
3.2. In the thermal camera software, draw a circle or ellipse over the hole in the foam. This ensures that the correct area is measured when the flat skin is placed over the hole [1].
3.2.1. SCREEN: 60981_screenshot_2.mov. 00:14-00:35.
3.3. Place the flat skin specimen on the foam core [1], with the area of interest over the hole [2-added].
3.3.1. SCREEN: 60981_screenshot_2.mov. 1:27 – 1:36.
3.3.2. ADDED SHOT: talent places the skin on the foam.
3.4. To position the skin correctly, gently touch the feathers in the target measuring area with one fingertip. The residual heat from the fingertip will briefly remain visible on the thermal image. Move the skin specimen until the target measuring area is within the circle drawn in the software [1].
3.4.1. SCREEN: 60981_screenshot_2.mov. 1:44 – 2:17. Video editor, speed up as needed to match narration.
3.5. Jordana Graveley: The placement of the skin over the heat source has a large effect on the repeatability of data values; this step should be practiced before data collection. [1].
3.5.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
3.6. Wait 15 minutes to allow the skin specimen to acclimatize to the heat source. If measurements are made too early, the temperature value at the surface of the feather coat will be too low [1]. 
3.6.1. SCREEN: 60981_screenshot_2.mov	. 2:20-2:31.
3.7. Take a thermal image of the flat skin. Then, change the emissivity to match the emissivity of the acrylic glass. Remove the skin from the foam, and immediately capture a thermal image of the acrylic glass [1]. Then, repeat the entire process [2-added].
3.7.1. SCREEN: 60981_screenshot_2.mov. 2:46-3:15.
3.7.2. ADDED SHOT: talent at the computer for ~30 seconds.
4. Data Collection from Thermal Images
4.1. First, open the image of the acrylic glass [1]. After ensuring that the emissivity is set to the emissivity of the acrylic and that the atmospheric temperature and relative humidity match the conditions in the lab at the time the image was captured [2], record the temperature value from the center of the circle [3].
4.1.1. SCREEN: 60981_screenshot_3.mov	. 0:07 – 00:24. Video editor, speed up as needed.
4.1.2. SCREEN: 60981_screenshot_3.mov	. 0:24 – 00:26. Video editor, slow down as needed, and emphasize gray/black boxes on left labeled Emissivity, Atmospheric Temp, and Relative Humidity.
4.1.3. SCREEN: 60981_screenshot_3.mov	. 0:26 – 00:38. Video editor, speed up as needed, and emphasize gray box on right labeled Center.
4.2. Next, open the thermal image of the flat skin. Set the emissivity to 0.95, the emissivity of the feathers. Record the temperature value at the center of the circle. Then, repeat this process for all pairs of captured images [1].
4.2.1. SCREEN: 60981_screenshot_3.mov. 0:38-1:09.

Results
5. Results: Repeatability of Heat Loss Measurements 
5.1. Training of an investigator increases repeatability of the measurements [1]. For example, the same individual house sparrow was measured five times at a single target temperature by an inexperienced investigator [2]. After training, one investigator measured the same specimen five times at the same target temperature [3]. 
5.1.1. LAB MEDIA: FIGURE 4.
5.1.2. LAB MEDIA: FIGURE 4. Video editor, please emphasize Figure 4A.
5.1.3. LAB MEDIA: FIGURE 4. Video editor, please emphasize Figure 4B.
5.2. A small pilot sample suggests that this method for measuring thermal performance of the feather coat is likely to yield important insight into the thermal ecology of birds [1]. Variation in the slopes of the resulting data demonstrates that the thermal performance varies across species [2]. 
5.2.1. LAB MEDIA: Figure 5.
5.2.2. LAB MEDIA: Figure 5. Video editor, is it possible to emphasize the number before the letter x in each of the 5 equations?
5.3. Investigator skill alone does not control for variation in R-squared values [1]. For example, it was particularly difficult to obtain measurements repeatedly in the house sparrow, even after training, compared to the eastern phoebe and eastern bluebird [2].
5.3.1. LAB MEDIA: Figure 5. Video editor, is it possible to emphasize the R2 value on each graph?
5.3.2. LAB MEDIA: Figure 5. Video editor, please emphasize graphs labeled house sparrow, eastern phoebe, and eastern bluebird.



Conclusion
6. [bookmark: _Hlk27388131]Conclusion Interview Statements

6.1. [bookmark: _Hlk25067257]Jordana Graveley: This method allows researchers to explore how feather coats vary thermally across species, within species, and within comparable individuals. [1]
6.1.1. INTERVIEW: Named author says the statement above in an interview-style statement while looking slightly off-camera.
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