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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?  No  
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  
If your protocol involves microscopy but you are not able to record movies/images with your microscope camera, JoVE will need to use our scope kit. 
If your microscope does not have a camera port, the scope kit will be attached to one of the eyepieces and you will have to perform the procedure using one eye.
Enter make and model of microscope.
If a dissection or stereo microscope is required for your protocol, please list all shots from the script that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).
Click here to list microscope shots, using the shot numbers from the protocol section of the video script.
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.
We recommend using the screen capture program OBS. JoVE’s tutorial for using OBS Studio is provided at this link: https://www.jove.com/v/5848/screen-capture-instructions-for-authors?status=a7854k
As these files are necessary for finalizing your script, please upload all screen captured video files to your project page as soon as possible.

3. Filming location: Will the filming need to take place in multiple locations?   Yes
If Yes, how far apart are the locations? 5 kilometer

To ensure that your script can be filmed in one day, the protocol sections are cumulatively restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)

Current Protocol Length
Number of Steps: 22	Comment by gef: changed
Number of Shots: 43
	Comment by gef: I reduced the number of steps	Comment by gef: Changed
Interviews 
1. Video 1: Author Spotlight: Title (Filled by scriptwriter during script finalization)

Videographer: Obtain headshots for all authors. 

Answers to these questions will become interview statements that you will deliver on camera.
· Answer at least 3 of the questions below. Up to 5 interview statements will be included in the video.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 50 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

What is the scope of your research? What questions are you trying to answer? 
1.1. Enter author name.: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.
Answer: We developed an X-ray CT toolchain for tree cores, that allows to estimate some key tree ring proxies such as Maximum Latewood Density, but also anything from general wood density estimates as well as wood anatomical measurements such as earlywood vessel sizes from oak 

What are the most recent developments in your field of research?
1.2. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.
What technologies are currently used to advance research in your field?
1.3. Enter author name: Click here to answer question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.
What are the current experimental challenges?
1.4. Enter author name: Current experimental challenges include the upscaling to the anatomical level, where we need to find a balance between resolution and number of samples (and data volume)

What significant findings have you established in your field?
1.5. Enter author name: The CT technique has allowed to obtain density profiles at an unprecedented rate, which allows for testing hypotheses in biomass estimations, which we are doing currently in Central Africa, and the same technique has and is being been used for dendroclimatic studies by measuring Maximum Latewood Density or other tree ring proxies. 

What research gap are you addressing with your protocol?
1.6. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.

What advantage does your protocol offer compared to other techniques?
1.7. Enter author name: The main advantage is the fact that you do not need many less preprocessing steps on handling the cores (no sanding, no sawing). ) and Then all the steps manipulations (including the tree ring indications) remain traceable along the toolchain. It 
How will your findings advance research in your field?
1.8. Enter author name: This tool will allow to update current MXD chronologies, as well as to perform dendro-anatomy without too many lab processing steps. This is especially relevant for regions in the world where we have little data from, both for paleoclimatology as well as for ecology. 
What new scientific questions have your results paved the way for?
1.9. Enter author name: Click here if you choose this question. Please write in a style that you will be comfortable memorizing and speaking aloud. Limit length to 50 or fewer words.
What research questions will your laboratory focus on in the future?
1.10. Enter author name: In the future we will look at intra-annual wood density measurements as well as dendro-anatomy, in order to see if these measurements can provide a more accurate record of the response of trees to a changing climate 

Videographer: Obtain headshots for all authors.


Protocol Videos 
Each video will include a section of your protocol and accompanying results, if applicable. Use Track Changes when making edits or revisions.
· The two-digit steps (e.g., 2.1., 2.2.) are the narration. Professional voiceover artists will narrate the video. 
· Red and italics are pronunciation guides (how the word will be spoken). 
· Filming should take no more than 10 minutes per step. If a step takes more than 10 minutes, prepare the product from that step in advance.
Protocol:
· The three-digit shots (e.g., 2.1.1., 2.2.2.) are the actions that the videographer will capture. 
Representative Results: 
· The three-digit numbers (e.g., 2.3.1., 2.3.2.) are the figures/tables from your manuscript. These will not be recorded by the videographer.
· Please review the result section to make sure it logically follows the video.
· Please note that the video cannot include voiceover without an accompanying visual.

2. Video 2: Core Sampling and Preparation Before Scanning
Demonstrator: Click here to enter name of demonstrator(s)
Protocol
2.1. Begin by sampling the tree using a Pressler borer [1]. Place the tree cores unglued into 6-millimeter paper straws [2] and mark the straws using a pencil [3].
2.1.1. WIDE: Establishing shot of talent extracting a section of wood tissue/cores from the tree.
2.1.2. Talent placing the tree cores into paper straws.
2.1.3. Talent marking the paper straws.

2.2. Place the samples within the straw onto a stainless-steel support in the Soxhlet apparatus containing ethanol-toluene solution with a cooler on a laboratory heater [1-TXT].
2.2.1. Talent placing the samples in the Soxhlet apparatus. TXT: Allow 6 siphoning/ h

2.3. After siphoning, dry the cores for 24 hours in an oven at 103.5 degrees Celsius under exhaust ventilation [1]. The next day, perform a hot water Soxhlet extraction for 24 hours [2].
2.3.1. Talent placing the cores in an oven.
2.3.2. Talent placing the cores in the Soxhlet apparatus.

2.4. Place the samples in the paper straws in the steel sample holders [1] and dry them again for 24 hours [2].
2.4.1. Talent placing the paper straws in the steel sample holders.
2.4.2. Talent placing the holders in an oven.

Authors: Acquire screen capture videos for all shots labeled SCREEN and upload them to your project page: https://review.jove.com/account/file-uploader?src=19888488
3. Video 3: Core Scanning and Obtaining Tree Ring Width (TRW), Density and Anatomical Data
Demonstrator: Click here to enter name of demonstrator(s)

Protocol
3.1. To begin core scanning, depending on the research purpose, select the proper sample holder type [1]. Load the tree cores in paper straws into the sample holder [2] and record the positioning of each core in the downloadable spreadsheet template [3-TXT].
3.1.1. WIDE: Talent selecting the sample holder type.
3.1.2. Talent placing the tree cores into the sample holder.
3.1.3. Talent filling the position of cores in the spreadsheet with a computer screen/monitor visible in the frame. TXT: https://dendrochronomics.ugent.be/#software

3.2. Perform X-ray microCT (micro-C-T) scanning following proper settings and scanning protocol [1].
3.2.1. Talent placing the sample in an X-ray machine.

3.3. To obtain density values, install CoreProcessor (core-processor), RingIndicator (ring-indicator), and CoreComparison (core-comparison) toolboxes using the given link [1-TXT].
3.3.1. Talent clicking on the indicated link with the computer screen/monitor visible in the frame. TXT: www.dendrochronomics.ugent.be
3.4. Next, for preprocessing the core volumes with the CoreProcessor [1], select the folder with the reconstructed 16-bit cross-sectional TIFF (tiff) slices and the spreadsheet file [2]. Indicate the dark and white references as indicated in the spreadsheet file, and double-click after each selection [3].
3.4.1. Talent clicking on the CoreProcessor software icon with monitor/screen visible in the frame.
3.4.2. SCREEN: To be uploaded by Authors: Selecting the folder with the reconstructed 16-bit cross-sectional TIFF and spreadsheet file.
3.4.3. SCREEN: To be uploaded by Authors: Select a couple of slices for inspection and sSelecting dark and white references for wood density calculation.	Comment by gef: Both were recorded at the same time, so split it at 00:35

3.5. In a new pop-up window, following the information from the spreadsheet file, select every core separately by drawing a circle or ellipse around it [1-TXT]. Click on Mass Core Extraction to extract all the cores in a given cylinder [2].
3.5.1. SCREEN: To be uploaded by Authors: Drawing a circle or ellipse around the core. TXT: Ensure to check the name and order in the template
3.5.2. SCREEN: To be uploaded by Authors: Mass Core Extraction being clicked. 

3.6. In the CoreProcessor toolbox [1], click on Manual Tg (T-G) Correction, then select the Extracted folder to ensure proper orientation of the transversal and radial plane of every core volume [2]. Authors: Please confirm that the pronunciation guide (red italics font) for Tg is correct.	Comment by gef: confirmed
3.6.1. Talent clicking on the CoreComparison CoreProcessor software icon with monitor/screen visible in the frame.	Comment by gef: It’s the same Core processor toolbox, so this can be omitted. IT was also an error in the manuscript
3.6.2. SCREEN: To be uploaded by Authors: From the CoreComparison CoreProcessor toolbox, Manual Tg Correction is clicked then the Extracted folder is selected.

3.7. To visualize grain direction from the bottom right plot, observe the presented slice and draw a line indicating grain direction. Double-click to automatically to flip rotate the core the core [1]. Then 
3.7.1. SCREEN: To be uploaded by Authors: Drawing a line to indicate grain direction in the bottom right plot 
3.7.2. SCREEN: To be uploaded by Autors: crop the volume to get only wood and no other material.

3.8. Next, to correct the angles and indicate rings in RingIndicator [1], open the toolbox and select a multipage TIFF File [2]. Under the Volume tab, search for the Load Volume function to select the multipage TIFF file in the directory [3].
3.8.1. Talent clicking on the RingIndicator icon with monitor/screen visible in the frame. Videographer: Obtain multiple usable takes for this shot because this will be reused in 3.12.1
3.8.2. SCREEN: To be uploaded by Authors: Opening RingIndicator toolbox and selecting TIFF file.
3.8.3. SCREEN: To be uploaded by Authors: From the Volume tab, selecting the Load Volume function to select the multipage TIFF file in the directory.Inspect the GUI and you will see the transversal plane and a radial plane 	Comment by gef: This is only in a further step if you want to go to a next core. I made a new step here

3.9. For structure correction, manually click on the image to insert green bars starting with the pith and ending with the most recent ring, along with the core to correct for structural deviations on both the transversal and the radial plane [1]. Once a green bar is placed on one plane, it automatically generates one on the other [2].
3.9.1. SCREEN: To be uploaded by Authors: Image being clicked, then green bars are inserted, and the nodes are moved at the end of the bar to align with the rings on the transversal and radial plane. .
3.9.2. SCREEN: To be uploaded by Authors: Shot of green bars generated on all images. 

3.10. After inserting the bar, move the nodes at the end bar to change the angle. Change the bar position using the middle node and adjust the size of the nodes [1]. Press Data followed by Export, then Rings followed by Export Rings to ensure ring and fiber indications are written on the proper .txt (dot-T-X-T) files [2].
3.10.1. SCREEN: To be uploaded by Authors: Moving the nodes at the end of the bar, changing the bar position, and adjusting the size of the nodes.
3.10.2. SCREEN: To be uploaded by Authors: Data then Export and Rings then Export Rings being clicked.

3.11. Next, click Densitometry, then Densitometry plot to calculate the density profile [1]. Create and plot a density profile by selecting Overlay Plotting and then Plot Density Profile [2].
3.11.1. SCREEN: To be uploaded by Authors: Densitometry, then Densitometry plot being clicked.
3.11.2. SCREEN: To be uploaded by Authors: Selecting Overlay Plotting then Plot Density Profile.

3.12. Once the density profile is visualized, indicate all tree rings manually or automatically. After inserting the bar, move the nodes at the end bar to change the angle [1]. Change the bar position using the middle node and adjust the size of the nodes. Press Data followed by Export, then Rings followed by Export Rings to ensure ring and fiber indications are written in the proper .txt (dot-T-X-T) files [2].
3.12.1. SCREEN: To be uploaded by Authors: Indicate the tree rings manually. Moving the nodes at the end of the bar 
3.12.2. SCREEN: To be uploaded by Authors: You can adjust the size of the nodes. Data then Export and Rings then Export Rings being clicked.


3.13. After visualizing the density profile, open the RingIndicator application [1] for a first visual cross-dating with other cores from the same tree and assess both cores [2].
Use 3.8.1
SCREEN: To be uploaded by Authors: Visualizing cross-dating with other cores from the same tree and assessing cores.

3.14. Change the felling date to the year when the cores were taken from the living trees or choose an appropriate date [1-TXT]. In Overlay Plotting, select Plot Rings to display the years. Also, choose the plane to plot rings or the density profile [2].	Comment by gef: @Jove team, not sure what this means?
3.14.1. SCREEN: To be uploaded by Authors: Changing the felling date. TXT: Default is set at 1900
3.14.2. SCREEN: To be uploaded by Authors: In Overlay Plotting, select Plot Rings. Then, choose the plane to plot the rings and the density profile.

3.15. After completingOnce pairwise comparisons ofat least 2 cores have been indicated, open  using the CoreComparison toolbox for comparing the ring width series. Select the text files to compare and a screen displaying ring widths, as well as cross-dating and statistical parameters such as Gleichlaüfigkeit (Gly-chlouf-ig-kite), and Spearman correlation between individual series will open [1], then open a import the rings in RingIndicator instance[1], change the positions and the angles of the to adjust the ring indications (green bars), and export them again [2]. Authors: Please confirm that the pronunciation guide (red italics font) for Gleichlaüfigkeit is correct.
3.15.1. SCREEN: To be uploaded by Authors: Importing rings in RingIndicatorCoreComparison by selecting the text files and compare the metrics such as GLK and correlation. Shot of ring widths, cross-dating, and statistical data parameters between individual series.
3.15.2. SCREEN: To be uploaded by Authors: Changing the positions and the angles of theModifying the ring indications in RingIndicator (green bars) and exporting them again. Then maximize the CoreComparison screen and press the refresh button to re-evaluate the metrics. 

3.16. After completing the RingIndicator section, select the text files to compare [1] and a screen displaying ring widths, as well as cross-dating or data statistical parameters such as Gleichlaüfigkeit (Gly-shlouf-ig-kite), or Spearman correlation between individual series will open [2]. Authors: Please confirm that the pronunciation guide (red italics font) for Gleichlaüfigkeit is correct. 
3.16.1. SCREEN: To be uploaded by Authors: Selecting the text files to compare.
3.16.2. SCREEN: To be uploaded by Authors: Shot of ring widths, cross-dating, and statistical data parameters between individual series. 

To make changes in the ring indications, re-open RingIndicator, import data [1] and export the modified data and rings, and use the Refresh button in the CoreComparison module to view the changes [2].
SCREEN: To be uploaded by Authors: Opening RingIndicator and importing the data.
SCREEN: To be uploaded by Authors: Exporting modified data and rings, then clicking on the Refresh button.

3.17. Next, select Plotting and Exporting, then Ring width to visualize the tree-ring width or TRW (T-R-W) data [1]. Click Plotting and Exporting, then Export RW (R-W) Data to export TRW data in a spreadsheet or Tucson format [2].
3.17.1. SCREEN: To be uploaded by Authors: Selecting Plotting and Exporting, then Ring width.
3.17.2. SCREEN: To be uploaded by Authors: Clicking Plotting and Exporting, then Export RW Data

3.18. Finally, select the Other Plotting, then Export Clustered Data for obtaining mean density, MXD (M-X-D), MND (M-N-D), and quartile data per tree ring [1-TXT]. Authors: Please confirm that the pronunciation guides (red italics fonts) for MXD and MNDS are correct.
3.18.1. SCREEN: To be uploaded by Authors: Selecting the Other Plotting, then Export Clustered Data for obtaining mean density, MXD, MND, and quartile data per tree ring. TXT: MXD: Maximum Latewood Density; MND: Minimum Density

[bookmark: _Hlk137037461]Authors: Acquire screen capture videos for all shots labeled SCREEN and upload them to your project page: https://review.jove.com/account/file-uploader?src=19888488

Representative Results
3.19. This study demonstrates three levels of biomass estimation or tree growth increment [1] at the inter-ring [2], ring [3], and anatomical scale [4].
3.19.1. LAB MEDIA: Figures 12, 13, and 14.
3.19.2. LAB MEDIA: Figure 12
3.19.3. LAB MEDIA: Figure 13
3.19.4. LAB MEDIA: Figure 14

3.20. Radial and axial wood density trends in Terminalia superba (Ter-mi-na-li-a su-per-ba) [1] demonstrated an increasing density trend from pith to bark and a higher wood density in the upper stem [2]. Authors: Please confirm that the pronunciation guide (red italics font) for Terminalia superba is correct. 
3.20.1. LAB MEDIA: Figure 12 Video Editor: Please emphasize Figure A
3.20.2. LAB MEDIA: Figure 12 Video Editor: Please emphasize Figure B

3.21. [bookmark: _GoBack]An example of chronology development with minimum density [1] and a maximum latewood density from Widdringtonia cedarbergensis (Wid-dring-toni-a cedar-berg-gen-sis) is shown [2]. Authors: Please confirm that the pronunciation guide (red italics font) for Widdringtonia cedarbergensis is correct.
3.21.1. LAB MEDIA: Figure 13 Video Editor: Please emphasize the blue line
3.21.2. LAB MEDIA: Figure 13 Video Editor: Please emphasize the red line

3.22. A high-resolution oak core scan demonstrated that earlywood and latewood vessels are segmented [1].
3.22.1. LAB MEDIA: Figure 14
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