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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?  Enter Yes or No.  YES
If Yes, can you record movies/images using your own microscope camera?
Enter Yes or No.  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.
The Stereo microscope does not have its own camera, so we will need to attach one that you kindly provide. The microscope is: C & A Scientific Premiere SMZ-05 Binocular Stereo Zoom Microscope, 10x Eyepieces, 7x-45x Magnification, 0.7x-4.5X Zoom Objective, Upper/Lower Halogen Illumination. 

2. Software: Does the part of your protocol being filmed include step-by-step descriptions of software usage?  Enter Yes or No.
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. Please upload all screen captured video files to your project page as soon as possible.

Yes, I will use the screen recording software to provide screen captures, when necessary.

3. Filming location: Will the filming need to take place in multiple locations?    
Yes

If Yes, how far apart are the locations? Click to enter distance between locations.

To ensure that your script can be filmed in one day, the Protocol section is restricted to 55 shots (shots are the 3-digit numbers like 2.1.1, 2.1.2…etc)
The filming will take place in two different laboratories in Baylor University that are in the same floor and are separated < 30 m. According to the manuscript 62706_R3_RE-1. The highlighted items in the protocol related with 1. Open, describe and interpret sediment cores and 2. Collect OSL sample will be filmed in the Sedimentology Lab, which is normally illuminated. Contrary, the item in the manuscript noted as 3. Extract mono-mineralogic quartz are going to be filmed in the OSL lab, which is illuminated with monochromatic Sodium Vapor-lamps, since the white-light resets the signal in the sediment that we need to measure. However, the day when the video will be shot in the lab, we will have to implement light-tight precautions beyond the normal used in the lab. Alternatively, we can accomplish lab set-ups in a normally illuminated nearby lab, but this will require a bit more planning. 

Current Protocol Length

Number of Steps:  24
Number of Shots:  51 

Introduction

1. Introductory Interview Statements

Your answers to these questions will become author interview statements, which authors will memorize and then deliver on camera.
· Enter the full name of the author who will deliver the statement.
· If possible, each author should deliver no more than two statements.
· Fill out both required statements, one optional statement may also be selected.
· Answer in full sentences, in a style suitable for being spoken aloud. 
· Limit the length of each statement to 30 words or fewer.
· Answers will be edited for length, clarity, and consistency with journal style guidelines.

REQUIRED: Why is your protocol significant? OR What key questions can this method help answer? 
1.1. Dr. Steven Forman Protocols are presented to isolate pure quartz grains for OSL dating. This procedure reflects accumulated experience over 20 years. These are not static protocols; modifications for improvement are welcomed. (29 words)

REQUIRED: What is the main advantage of this technique?
1.2. Liliana Marin: This contribution includes detailed protocols for use of petrographic imaging and Raman technology to monitor grain mineralogy and to isolate pure (>99%) quartz extracts for luminescence dating. (27 words)

OPTIONAL: Do the implications of this technique extend toward the therapy (or diagnosis) of a particular disease, disability, or challenge? How so? NO
1.3. 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 30 or fewer words.

OPTIONAL: Are there any specific areas of research that this method could provide insight into? OR Can this method be applied to any other systems?
1.4 	Dr. Steve Forman: At the Baylor Geoluminescence Research Laboratory, we have applied these quartz isolation protocols for OSL and TTOSL dating, in samples from diverse, global geological environments. (25 words)

OPTIONAL: How would you expect an individual who has never performed this technique to struggle? Do you have any advice to offer to somebody who is trying this technique for the first time?
1.5 	Liliana Marin: These protocols are prepared for ease of application. The researcher should choose appropriate sediment cores for sampling. These steps are necessary for the successful isolation of quartz. (27 words)



Introduction of Demonstrator on Camera

Complete this statement ONLY if any of the individuals who will be demonstrating the procedure on camera will not be delivering an Introductory Interview Statement.

1.6 Demonstrating the procedure will be: 
There will be different authors doing different parts of the demonstrations on camera as follow:
Baylor Sedimentology Lab (fully illuminated).

Dr. Steven Forman (Principal Investigator Baylor Geochronology Lab)- Sediment Core Feature Evaluation and OSL (Optically Stimulated Luminescence) Sample Collection. Items 2 and derive (2.1-2.3 in 

Baylor Geochronology Lab (dim- yellow light)
MSc Liliana Marin (Coordinator of the lab), items 4.1 to 4.2. 
MSc Tori T. Todd-Items 3.8 to 3.14. 
MSc Connor Mayhack (Lab assistants), 3.15-3.16. and 4.3-4.5 
Undergraduate student Ashley Gonzalez (Lab Assistant), (Item 3.1 to 3.7).

1.6	INTERVIEW: Author saying the above. 
1.6.1 The named demonstrator(s) looks up from workbench or desk or microscope and acknowledges the camera.


Protocol
Please review this section to make sure that it accurately describes your protocol. Use Track Changes when making edits or revisions.
· The one-digit numbers represent sections of the video. The text will appear onscreen.
· The two-digit numbers (e.g. 2.1., 2.2.) represent steps of your protocol. The text will be recorded by a professional voiceover talent. 
· The three-digit numbers (e.g. 2.1.1., 2.2.2.) represent the shots that our videographer will capture at your lab. 
· To ensure that your protocol can be filmed in one day, the protocol is restricted to 25 steps and/or 55 shots. 

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 Sediment Core Feature Evaluation and OSL (Optically Stimulated Luminescence) Sample Collection
2.1 To begin with, evaluate the variation in sedimentologic features [1] such as particle size changes, sedimentary and diagenetic structures, bedding if visible, Munsell colors, the basis for unit boundaries, and identify the sequences of strata [2].
2.1.1WIDE: Talent in front of core sections.
2.1.2Talent observing the cut core and logging the details.

2.2 Use a spatula to score a 2-centimeter diameter circle from the center point of the core face for defining the sampling area [1]. Scrape off the upper 1 centimeter of light exposed sediment with a utility knife [2] and put the sediment in a labeled ceramic evaporation dish [3].
2.2.1Talent scoring the circle from the center point of the core face.
2.2.2 Talent scrapping the exposed sediment with a utility knife.
2.2.3 Talent placing the scrapped sediment in the labeled ceramic evaporation dish.
2.3 After drying the sediment for at least 8 hours in a box oven at 40 degrees Celsius, pulverize and homogenize the dried sediment sample [1-TXT].  
2.3.1Talent crushing the dried sediment. TEXT: Homogenize for U, Th, K, and Rb content for dose rate calculations.
3. Mono-mineralogic Quartz Extraction
3.1 To remove the organic matter, first, slowly add 30 milliliters of 25% hydrogen peroxide to 30 to 60 grams of the sediment in a 250-milliliter polyethylene beaker [1] and stir well with a glass rod to facilitate the reaction [2]. 
3.1.1 Talent adding H2O2 in the flask containing sediment and effervescence being generated.
3.1.2 Talent stirring with a glass rod.

3.2 Continue adding the hydrogen peroxide until the effervescence with the release of carbon dioxide stops [1] and keep the mixture inside the fume hood for at least 12 hours [2].
3.2.1 Talent adding H2O2 in the flask and effervescence is not generated.
3.2.2 Talent placing the flask in the fume hood.

3.3 [bookmark: _Hlk73015080]To remove calcium carbonate and magnesium carbonate from the sediment, slowly add less than 1 milliliter of 15% hydrochloric acid in the sediment and assess the effervescences [1]. 
3.3.1 Talent adding HCl in the sediment and effervescence being generated.

3.4 Then add up to 30 milliliters of hydrochloric acid for every 5 grams of sediment [1] and stir well with a glass rod to facilitate the completion of the reaction [2]. Add more hydrochloric acid, if necessary, until the effervescence production stops [3].
3.4.1 Talent adding up to 30 ml HCl in the flask.
3.4.2 Talent stirring the mixture with a glass rod.
3.4.3 Talent adding HCl in the sediment and effervescence is not generated.

3.5 For removing the magnetic grains in a water-based solution, place the sediment in a 250-milliliter glass beaker containing approximately 100 milliliters of 0.3% sodium-pyrophosphate solution [1] and stir thoroughly until the sediment is well disaggregated [2].
3.5.1 Talent placing the sediment in a beaker containing 100 mL Na- pyrophosphate solution.
3.5.2 Talent stirring the mixture.

3.6 Stir the mixture on a magnetic stirrer equipped with a hot plate at 8000 rpm for 5 minutes at ambient laboratory temperature [1].
3.6.1 The shot of the mixture is stirred on the magnetic stirrer.

3.7 After removing the magnetic rods, rub the rods with a cloth or another magnet to separate the attracted magnetic grains [1]. Then, return the magnate to the mixture and repeat until no magnetic minerals are recovered [2-TXT]. 
3.7.1 Talent rubbing the rods with a cloth.
3.7.2 Talent placing the rods back in the beaker. TEXT: Repeat up to 5 times.

3.8 Place the assembled circular sieving guide tightly with framed mesh [1], followed by setting a 1-liter beaker with a 250-micrometer mesh guide [2]. Then, sieve the sample to the targeted particle size range of 150 to 250-micrometer [3]. 
3.8.1 Talent placing the assembled circular sieving guide tightly with framed mesh.
3.8.2 Talent placing mesh on the top of 1 L beaker.
3.8.3 Talent adding sample on the mesh.

3.9 Add approximately 100 milliliters of 0.3% sodium-pyrophosphate solution to a 250-milliliter beaker containing the nonmagnetic sediment [1] and stir thoroughly with a glass road to facilitate particle dispersion [2].
3.9.1 Talent adding Na- pyrophosphate solution in the beaker containing the nonmagnetic sediment.
3.9.2 Talent stirring the mixture with a glass rod.

3.10 Slowly pour the dispersed sediment mixture over the 250-micrometer mesh while manually swirling the mixture [1]. The sediment of particles less than 250-micrometer size collected in the beaker require further size separation [2]. Archive the sediment remaining on the mesh [3] and dry overnight for possible future analysis [4].
3.10.1 Talent pouring the dispersed sediment mixture over the mesh.
3.10.2 Shot of sediment collected in the beaker.
3.10.3 Talent collecting the sediments from the mesh.
3.10.4 Talent placing the sediment in the box oven.

3.11 Add 70 to 80 milliliters of heavy liquid to the dried sediment fraction [1-TXT]. Following through mixing, pour the mixture into a labeled 100-milliliter graduate cylinder [2] and cover the top of the cylinder with a wax sealant to avoid evaporation [3].
3.11.1 Talent adding heavy liquid to the dried sediment. TEXT: heavy liquid density: 2.6 g/cm3
3.11.2 Talent pouring the mixture in the labeled cylinder.
3.11.3 Talent covering the top of the cylinder with a wax sealant.

3.12 Place the cylinder inside a fume hood to remain undisturbed and shielded from light and allow the sample to separate in two markedly different zones for at least 1 hour [1]. 
3.12.1 Talent placing the cylinder in the fume hood.

3.13 The higher floating, lighter minerals are often enriched in K-feldspar and sodium-rich plagioclases [1], and the lower heavier grains are rich in quartz and other heavier minerals [2].
3.13.1 The shot of separated upper zone and floating particles.
3.13.2 The shot of separated lower zone.

3.14 Next, place a plastic funnel and a disposable paper filter over a 250-milliliter beaker [1]. Once the solution is filtered, slowly and carefully decant the floating sediment of the heavy liquid and suspended grains captured on the filter [2]. Preserve the lower zone of settled grains carefully [3]. 
3.14.1 Talent placing the plastic funnel and disposable paper filter over the beaker.
3.14.2 Talent decanting the floating sediment of the heavy liquid and suspended grains captured on the filter.
3.14.3 Talent placing the settled grains in a safe place.

3.15 Next, wearing an appropriate PPE (P-P-E) kit, place a 250-milliliter heavy-duty polypropylene beaker containing the sample inside the fume hood [1-TXT]. After lowering the sash, add 20 milliliters of hydrofluoric acid to the beaker by pump increments for every 2 grams of quartz [2] and cover the beaker with wax paper sealant [3].
3.15.1 Talent placing the beaker containing sample inside the fume hood. TEXT: PPE: Personal protective equipment
3.15.2 Talent adding HF to the sample.
3.15.3 Talent covering the beaker with wax paper sealant.

3.16 After digestion with hydrofluoric acid, immerse the undigested mineral grains in concentrated hydrochloric acid [1]. Wearing the PPE kit, place the beaker containing the sample in the fume hood, followed by the addition of hydrochloric acid and sealing the beaker as demonstrated previously [2-TXT].
3.16.1 Talent adding hydrochloric acid to the sample.
3.16.2 Talent covering the beaker with wax paper sealant. TEXT: Use 5 g quartz.
4 Quartz Purity Assessment
4.1 Use a dissecting needle to place 200 to 400 mineral grains on a glass slide [1] and inspect under a 10X or 20X binocular or petroscopic microscope to identify grain minerals [2]. 
4.1.1 Talent placing mineral grains on the glass slide.
4.1.2 SCOPE: Mineral grains in focus. 
Authors: Will you be able to provide a screen capture video or image of the grains in focus for this shot 4.1.2? The one different from the result section. It would add some realistic effects to the video. If yes, then the video or image needs to be uploaded on your project page: https://www.jove.com/account/file-uploader?src=19125378.
(I will attach the screen capture guidelines in the email in case you decide to provide a screen capture video or image of the grains in focus)
As I mentioned before, the scope does not have a camera, but I will do various trials with other microscopes, following the guidelines, and send you some for your evaluation.
4.2 Quantify the percentage of quartz grains by point counting and record the mineralogy of 100 individual grains [1], and if a subsample exhibits greater than 1% non-quartz minerals or is an unwanted mineral with high photon output or remains unidentified, cue the sample for Raman spectroscopy [2].
4.2.1 Talent looking in the microscope and then recording the data in a paper sheet. 
4.2.2 Shot of data sheet with the sample to be processed for Raman spectroscopy highlighted.

4.3 For Raman spectroscopy, use a blue beam with a width of 5 micrometers and 100-grain point counts to assess the percent purity of quartz and identify the unknown grain minerals [1].
4.3.1 Talent placing the sample in the Raman spectrophotometer.

4.4 To assess the quartz purity spectra by infrared stimulation, shake the grains onto a circular aluminium disc to prepare five ultra-small aliquots of quartz [1-TXT]. 
4.4.1 Talent shaking the grains onto a circular aluminium disc. TEXT: 1 aliquot: ~20 to 100 quartz grains.

4.5 Load the discs on a sample carousel for stimulation by infrared LED (L-E-D) [1-TXT]. Compare the obtained spectra with the spectra obtained by blue light excitation, which is preferential for quartz [2].
4.5.1 Talent placing the discs on a sample carousel. TEXT: Excitation: LED- 845 nm ± 4 nm, blue light- 470 nm ± 20 nm
4.5.2 Talent at the computer, comparing the spectra with monitor visible in the frame.

Protocol Script Questions
Authors: Please use the step and shot numbers from the script above (not step numbers from the manuscript) when answering the questions below. Do not include steps that will be screen-captured and do not list entire sections.

1) Which steps from the protocol are the most important for viewers to see? Please list 4 to 6 individual steps (steps are indicated with the 2-digit numbers, like 2.1, 2.2, etc.). 

[bookmark: Text1]Click here to list 4 to 6 individual steps, using the step numbers from the protocol section of the video script.
2.2 Use a spatula to score a 2-centimeter diameter circle from the center point of the core face for defining the sampling area [1]. Scrape off the upper 1 centimeter of light exposed sediment with a utility knife [2] and put the sediment in a labeled ceramic evaporation dish [3].

3.8 Place the assembled circular sieving guide tightly with framed mesh [1], followed by setting a 1-liter beaker with a 250-micrometer mesh guide [2]. Then, sieve the sample to the targeted particle size range of 150 to 250-micrometer [3]. 

3.11 Add 70 to 80 milliliters of heavy liquid to the dried sediment fraction [1-TXT]. Following through mixing, pour the mixture into a labeled 100-milliliter graduate cylinder [2] and cover the top of the cylinder with a wax sealant to avoid evaporation [3].

3.15 Next, wearing an appropriate PPE (P-P-E) kit, place a 250-milliliter heavy-duty polypropylene beaker containing the sample inside the fume hood [1-TXT]. After lowering the sash, add 20 milliliters of hydrofluoric acid to the beaker by pump increments for every 2 grams of quartz [2] and cover the beaker with wax paper sealant [3].

3.16 After digestion with hydrofluoric acid, immerse the undigested mineral grains in concentrated hydrochloric acid [1]. Wearing the PPE kit, place the beaker containing the sample in the fume hood, followed by the addition of hydrochloric acid and sealing the beaker as demonstrated previously [2-TXT].

4.2 Quantify the percentage of quartz grains by point counting and record the mineralogy of 100 individual grains [1], and if a subsample exhibits greater than 1% non-quartz minerals or is an unwanted mineral with high photon output or remains unidentified, cue the sample for Raman spectroscopy [2].

2) If a dissection or stereo microscope is required for your protocol, please list all shots that will be visualized using the microscope (shots are indicated with the 3-digit numbers, like 2.1.1, 2.1.2, etc.).

[bookmark: Text3][bookmark: Text2]Click here to list microscope shots, using the shot numbers from the protocol section of the video script.     
Up to 5 shots will be included here from the microscope (step 4.1) and RAMAN spectroscopy (step 4.22).


Results
Please review this section to make sure that it accurately reflects your findings.
· Use Track Changes when making edits or revisions.
· If you would like the video to include different results, please revise this section.
· When revising, please keep the length of the voiceover below 200 words. Current word count: 156. (Voiceover is the text that follows the two-digit numbers)
· Please note that the video cannot include voiceover without an accompanying visual. 

5 Results: Quality Assessment of Isolated Quartz
5.2 The white sand and Mongolia core sections were processed in the current study [1]. The sample from white sand contains sulfates, mainly gypsum, halides, and very little quartz [2]. The processed sample showed a separate fraction that contains mostly quartz [3].
5.2.1 LAB MEDIA: Figure 7
5.2.2 LAB MEDIA: Figure 7A Video editor: Please emphasize the microscopic image at the left in the upper panel.
5.2.3 LAB MEDIA: Figure 7B Video editor: Please emphasize the microscopic image in the upper panel.

5.3 [bookmark: _Hlk76384033]However, the presence of some vestiges of gypsum was detected by the Raman Spectroscopy [1]. The IR/BI ratio was 9%, corroborating that further processing of the sample is required [2]. Authors: How would you like JoVE’s voiceover talent to pronounce IR/BI? (Infrared-blue ratio)
5.3.1 LAB MEDIA: Figure 7C Video editor: Please emphasize the green lines in the graph corresponding to Gypsum. 
5.3.2 LAB MEDIA: Figure 7 Video editor: Please emphasize “Need recleaning to remove some gypsum” and IR/BI ratio=9% in the space between figure 7A and 7B in the upper panel.

5.4 The Mongolian sample is very rich in felsic feldspars, predominantly K-feldspar [1]. After the cleaning procedures, abundant quartz was isolated [2], rendering a satisfactory IR/Bl ratio of 3.7% [3].
5.4.1 LAB MEDIA: Figure 7A Video editor: Please emphasize the microscopic image at the left in the lower panel.
5.4.2 LAB MEDIA: Figure 7B and 7C Video editor: Please emphasize the microscopic image in the lower panel in figure 7B.
5.4.3 LAB MEDIA: Figure 7 Video editor: Please emphasize “No further cleaning is necessary” and IR/BI ratio=3.7% in the space between figure 7A and 7B in the lower panel.

5.5 The fast ratio in three samples representing different degrees of quartz fraction purity was compared [1]. The fast component in a pristine eolian sample from Red River was 72 [2].
5.5.1 LAB MEDIA: Figure 8
5.5.2 LAB MEDIA: Figure 8A Video editor: Please emphasize “Fast component:72” at the bottom of the graph.

5.6 A sample with incomplete quartz and plagioclases represented that the L2 and L3 components were a significant % of the L1 component [1]. In contrast, a shine-down curve for feldspathic quartz had a dominant medium component L2 [2].
5.6.1 LAB MEDIA: Figure 8B Video editor: Please emphasize L2 and L3 in the graph.
5.6.2 LAB MEDIA: Figure 8C Video editor: Please emphasize L2 in the graph.




Conclusion
6 [bookmark: _Hlk27388131]Conclusion Interview Statements

Below are prompts for interview statements that can be used to further emphasize the significance of your protocol. 
· Answer one or two of the prompts below.
· Limit the statements to 30 words.
· Answer the questions in full sentences; you will need to memorize and deliver the interview statements during filming. 
· Indicate the full name of the author who will deliver each statement. 
What is the most important thing to remember when attempting this procedure? Please indicate the steps (e.g., 2.4., 2.5.) in the Protocol section of the script that this advice applies to.
6.2 Steven Forman: 
2.2 Obtaining the sample from the core. Picking the sample is essential for dating results. Ensuring the sample’s stratigraphic location, preventing light exposure and warranting sample’s abundance is fundamental quartz separation and results. (26 words)
Isolation of clean quartz fraction: following steps:
 3.1 Remove the organic matter
3.3 Remove calcium carbonate
3.5 Remove magnetic grains
3.8 Sieving the sample
3.11 Separation with heavy liquids 
3.15 Digest the sample with hydrofluoric acid
3.16 Digest the sample with hydrochloric acid
Following this procedure, what other methods can be performed? What questions would these additional methods answer?
6.3 Steven Forman: 
4.1 and 4.2 Quantify the percentage of quartz using the binocular microscope and RAMAN spectroscopy
4.3 Asses the quartz purity spectra by comparing IR/Bl results.
Confirmation of a > 99% quartz separate at the grain level is a prerequisite for accurate luminescence dating, through emissions of single-grain and ultra-small aliquot (10–50 grains). (28 words)
After its development, did this technique pave the way for researchers to explore new questions within a specific scientific field? If so, how?
6.4 Steven Forman: Pure mineralogically and optically quartz separates is a prerequisite for SAR and TT-OSL dating. Future studies may require verification of other minerals separates through appropriate modifications of these protocols. (29 words)


Thank you for addressing our questions. We will incorporate your answers and suggestions, and send you the final script before your filming day. You will also receive detailed preparation instructions in the email accompanying the final script.
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