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Author Questionnaire 
1. Microscopy: Does your protocol require the use of a dissecting or stereomicroscope for performing a complex dissection, microinjection technique, or something similar?  Yes  
If Yes, can you record movies/images using your own microscope camera?
Yes, a stereomicroscope will be needed to see the tree-rings and fire-scars. We have it.  

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Yes

3. Interview statements: Considering the COVID-19-imposed mask-wearing and social distancing recommendations, which interview statement filming option is the most appropriate for your group? Please select one.

☒ 	Interviewees wear masks until videographer steps away (≥6 ft/2 m) and begins filming, then the interviewee removes the mask for line delivery only. When take is captured, the interviewee puts the mask back on. Statements can be filmed outside if weather permits. 

☒ 	Interviewees self-record interview statements. JoVE can provide support for this option. Some coauthors will film their own statements. 

4. Filming location: Will the filming need to take place in multiple locations?   No, authors will film in the field and the videographer will film in the laboratory.


Current Protocol Length

Number of Steps:  18
Number of Shots:  28

Introduction

1. Introductory Interview Statements

REQUIRED: 
1.1. Julián Cerano-Paredes: This protocol provides a step-by-step description of how to reconstruct the fire history for a forested study area.  

1.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

1.2. Jose M. Iniguez: The main advantage of this technique is that it makes it possible to reconstruct historical fire regimes for up to several centuries at annual to sub-annual resolution, allowing for comparisons to climate data.

1.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

 

1.3. 

Protocol
2. Sampling Strategy
Authors: Please use our Author Provided Footage guidelines to film shots 2.1.1 – 2.11.1.
Videographer: Skip to Section 3. 
2.1. Begin by selecting a study area to determine the fire history and its variability over time [1]. Limit the study area to the areas that contain fire-scarred trees, which will be the sampling unit [2].
2.1.1. Study area.  
2.1.2. Fire-scarred tree.
2.2. Within a study area, identify potential sampling sites that are similar in size in order to facilitate comparisons. Sampling sites can vary in size ranging from large areas to plots depending on the study area, availability of fire-scarred trees, and study objectives [1]. 
2.2.1. Talent looking at a map of the study area and selecting a sampling site.
2.3. Scout the study area and locate a site with more than 10 long-lived trees and evidence of fire scars [1]. Record the GPS coordinates of all fire-scarred trees to delineate the limit of the study site [2].
2.3.1. Talent scouting the study area. 
2.3.2. Talent recording the GPS location. 
2.4. Within each site, locate the longest-lived fire-scarred trees to allow for reconstructing the fire history of the site as far back in time as possible [1].
2.4.1. Long-lived fire-scarred tree. Authors: Please upload photos to your project page: https://www.jove.com/account/file-uploader?src=18817938.
2.5. Use a chainsaw for sampling, with at least a 20-inch bar to allow the extraction of samples from both small trees and large trees [1]. To extract fire scars from stumps or logs, take full cross-sections [2]. Cut out partial cross-sections from standing snags and live trees [3].
2.5.1. Talent holding the chainsaw. 
2.5.2. Full cross section. 
2.5.3. Partial cross section. 
2.6. After selecting the tree and the side with the best record, make a horizontal cut along the cross-section on one side of the fire-scarred trunk that extends from the bark to the center of the tree and cuts across all the scars that need to be extracted [1].
2.6.1. Talent making the first horizontal cut. 
2.7. After making the first horizontal cut, make a second horizontal parallel cut 2 to 3 centimeters above or below the first cut [1]. The thinner the cut, the less damage it will do to the tree. However, if the tree is highly deteriorated, the sample should be more than 3 centimeters thick to provide greater stability [2].
2.7.1. Talent making a second cut on a normal tree. 
2.7.2. Deteriorated tree. 
2.8. After making the two horizontal cuts across the trunk, make two plunge cuts, one from the back and another from the front of the tree toward the center of the tree in order to remove the cross-section [1]. 
2.8.1. Talent making the first plunge cut. 
2.9. Make the plunge cut using the tip of the saw blade to enter the tree at the point where the two parallel horizontal cuts end [1]. The plunge cuts should cut any wood that is holding the cross-section to the tree, thereby allowing the cross-section to be extracted [2].
2.9.1. Talent making the second plunge cut. 
2.9.2. Talent extracting the sample. 
2.10. Label the sample using the site code, tree number, and sample number [1].
2.10.1. Talent labeling the sample. 
2.11. Take a photo of the sample in the field to capture the physical state of the sample at the time of extraction, including the shape, number of pieces, condition of the sample, and sample label in case it is erased [1].
2.11.1. Talent photographing the sample. 
3. Sample Processing in the Laboratory
3.1. To restore samples with multiple pieces, identify all the pieces that are part of the sample and glue them together using white glue for wood [1]. If the samples are highly deteriorated due to rot, mount them onto a wooden surface [2].
3.1.1. Talent gluing pieces together. Authors: Please upload to your project page: https://www.jove.com/account/file-uploader?src=18817938.
3.1.2. Talent mounting a sample. Authors: Please upload to your project page.
3.2. Once the samples have dried, cut thicker samples to a thickness of 2 to 3 centimeters to facilitate handling under the microscope and measurement system [1].
3.2.1. Talent cutting a thick sample.
3.3. Sand and polish all the samples using different sandpaper grains, from 40 to 1,200 grit. Start with the smallest number grain to remove the roughest cut parts [1] and continue sanding with progressively higher number grits [2] until a uniform surface is achieved and the tree-ring cell structures are clearly visible under a microscope [3]. Videographer: This step is important!
3.3.1. Talent sanding a sample.
3.3.2. Talent switching to another sandpaper grain. 
3.3.3. Sanded and polished surface.
3.4. Determine the exact year of formation of each of the annual rings by comparing growth patterns [1]. Then, identify all fire scars within the sample and determine the year in which the fire occurred [2]. Videographer: This step is difficult and important!
3.4.1. SCOPE: Talent looking at growth patterns. Authors: Please use your microscope camera to record the SCOPE shots and upload them to your project page: https://www.jove.com/account/file-uploader?src=18817938.
3.4.2. SCOPE: Talent looking at a scar on a sample. 
3.5. Use the position of the fire scar within the annual tree-ring to determine the fire scar seasonality.  Assign the location of each fire scar into the early part of the early wood, middle part of the early wood, end part of the early wood, late wood, and or dormancy [1]. Videographer: This step is important!
3.5.1. Talent assigning a fire scar to a season. Authors: Please upload photographs of fire scars assigned to some or all of the seasons to your project page: https://www.jove.com/account/file-uploader?src=18817938. 
3.6. Upload the fire history file into the Fire History Analysis and Exploration System Version 2.0.0-SNAPSHOT [1-TXT].	Videographer: This step is important!
3.6.1. SCREEN: Talent uploading the fire history file. TEXT: https://www.frames.gov/partner-sites/fhaes/fhaes-home/ Authors: Please use our screen capture guidelines to record screen capture videos for the SCREEN shots and upload them to your project page.
3.7. To perform the climate fire analysis, open the FHAES program and select Run Superposed Epoch Analysis. Use the continuous time series file and the event list file for this. The first file refers to the climatic data and the second file lists the reconstructed fires [1].
3.7.1. SCREEN: Talent running the SEA. 



Results
4. Results: Fire History Reconstruction
4.1. When a surface fire burns in a forest, the tree trunks of some trees are often damaged, causing injury that subsequently heals [1]. This recurring process results in the recording of a fire-scar within the tree-rings [2].
4.1.1. LAB MEDIA: Figure 7 A. 
4.1.2. LAB MEDIA: Figure 7 B. 
4.2. A fire history study was conducted within a watershed. Of the 596 scars dated, it was possible to determine the fire-scar position within the tree-ring on 560 scars [1]. The most common intra-ring position was early-earlywood [2], followed by middle-earlywood [3]. 
4.2.1. LAB MEDIA: Figure 8. 
4.2.2. LAB MEDIA: Figure 8. Video Editor: Emphasize the EE bars in A and B. 
4.2.3. LAB MEDIA: Figure 8. Video Editor: Emphasize the ME bars in A and B.
4.3. A fire history record was reconstructed from the 1700s to the early 1950s, when fires occurred frequently at both sites. The pattern of frequent fires was interrupted in the mid-20th century [1].
4.3.1. LAB MEDIA: Figure 9. 
4.4. Superposed Epoch Analysis showed that the years in which fires occurred were dry and preceded by wet years [1]. In the last 300 years, there has been a significant relationship between the fire occurrences and lower than normal rainfall [2].
4.4.1. LAB MEDIA: Figure 10. 
4.4.2. LAB MEDIA: Figure 10 A. 
4.5. Tropical climate patterns indicated by the NIÑO 3 indices also had a significant effect on the fire occurrences within this study area [1]. Both precipitation and NIÑO 3 indices were significantly greater than normal 1 year prior to the fire year, suggesting wetter than normal conditions on years prior to the fire events [2].
4.5.1. LAB MEDIA: Figure 10 B. 
4.5.2. LAB MEDIA: Figure 10. Video Editor: Emphasize the -1 bars in both A and B. 




Conclusion
5. [bookmark: _Hlk27388131]Conclusion Interview Statements

5.1. Osvaldo Franco-Ramos: Selection of the trees with the best and most well-preserved fire-scar record and the correct and precise dating of the fire-scar samples is critical to the success of this protocol.

5.1.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera. Suggested B-roll: 2.4, 2.5 and 3.4

5.2. Lorenzo Vazquez-Selem: Complementary information such as satellite images, forest structure, and historical documents can be used to corroborate the extension and severity of the fires along time.

5.2.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.

5.3. Julián Cerano-Paredes: This type of study allows for a better understanding of historical fire patterns that can then be used as the basis to make appropriate forest and fire management decisions.

5.3.1. INTERVIEW: Named talent says the statement above in an interview-style shot, looking slightly off-camera.






 2020, Journal of Visualized Experiments		October 27, 2020	Page 9 of 12
image1.png




