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A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)___N______  
Can you record movies/images using your own microscope camera? (Y/N)_________  
If no, JoVE will need to record the microscope images using our scope kit (through a camera port or one of the oculars). Please list the make and model of your microscope: _____________________________________________
B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___ N to step-by-step, Y there are screen capture movies_____ 
C.  Which steps of your protocol will viewers benefit most from having filmed? Please list 4-6 individual steps using the step numbers listed in this document. (Please do not list entire sections.) 
Steps: 2.1.1.9-10; 2.1.2.3-5; 3.4.1; 3.4.3; 4.2.2; 5.3 ___________________________________________

D.  What is the single most difficult aspect of this procedure and what do you do to ensure success?  Please list 1-2 individual steps using the step numbers listed in this document. (Please do not list entire sections.) Steps: 2.1.1.9-10; 2.1.2.3-5___________________________

E.  Location: Will the filming need to take place in multiple locations? (Y/N) Y. If yes, how far apart are the locations? Site 0 entrance of Aigüestortes National Park (Palanca de la Molina parking place (coordinates 42.5445593, 0.8457146:
https://www.google.es/maps/place/Palanca+de+la+Molina/@42.5448199,0.8444311,17.83z/data=!4m5!3m4!1s0x0:0x91762a472b08ac76!8m2!3d42.544833!4d0.8447718), meet there with JoVE filming personal and drive 4 km to Llebreta Lake, to record the collecting sediment cores (coordinates 42.5497299, 0.8869767:
https://www.google.es/maps/place/Estany+de+Llebreta/@42.5495161,0.8855104,17z/data=!3m1!4b1!4m5!3m4!1s0x12a89fe069699bf3:0xac7048d66d152f19!8m2!3d42.5496717!4d0.8886697).
 After that, move 47km from the lake (44 minutes of driving), to our research center CRAM (coordinates 42.6217986, 0.7661358).

This is the location of the center (High Mountain Research Center, belonging to University of Barcelona, Spain):
Centre de Recerca d’Alta Muntanya (CRAM) crta. N-230 km. 150
(Boca Sud Túnel Vielha) C.P. 25530 Vielha, Lleida, Spain
https://www.google.es/maps/place/Institut+d'Investigaci%C3%B3+d'Alta+Muntanya,+25530,+L%C3%A9rida/@42.6215395,0.7635454,737m/data=!3m2!1e3!4b1!4m5!3m4!1s0x12a89ca42f5c7791:0xa523e7b1071b5eb0!8m2!3d42.6215557!4d0.765648

1. Introduction (Experimental Goal and Author Interviews) – As the beginning of your video, the introduction should clearly present the goal of your method to the viewer and its significance.  Other information can be provided according to the various statements below, but the total introduction should not exceed 150 words. 

A.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. Lluís Camarero Carlos Palacin-Lizarbe: This method can help answer key questions in biogeochemistry related to denitrification in sediments, which are relevant for understanding the nitrogen cycle and the greenhouse gas emissions [1-MED].
1.1.1. Lluís speaks towards the camera (looking just off-camera), interview style. (Videographer Comment: CU)
1.2. Carlos Palacin-Lizarbe: The main advantages of this technique are a low disturbance of the sediment structure and the continuous recording of nitrous oxide accumulation for reliable denitrification rate estimation [1-MED].   
1.2.1. Carlos speaks towards the camera (looking just off-camera), interview style. (Videographer Comment: MED. The one I would choose is the last attempt.)


Protocol: (read by voice talent at JoVE)

Videographer: if possible, please board the boat for shots 2.2.2 through 2.7.2.  I’m concerned that if more than one or two of these shots are filmed with WIDE shots from the shore it will be difficult for the viewer to see what is going on, which will be a problem for such a large portion of the protocol.

(Videographer Comment: **ATTENTION: The shooting from this part (2) was messy because of the rain. In conclusion, we did not use whiteboard to mark each shot and the numbering I was telling with my own voice to the camera were incorrect because a misunderstanding. That’s why Carlos Palacin wrote his notes (he knows exactly what needs to be seen on camera) and I completed with the technical aspects and my field notes.)

(Editor: We have not yet been given all Dr. Palacin’s notes, so this post shoot only includes the Videographer’s comments)
2. Sediment Core Collection
2.1. For deep water bodies, select the sampling point according to the investigation aims.  Take note of the position using GPS coordinates and take the measurement depth using a handheld sounder [1-WIDE-TXT].  
2.1.1. Film an establishing shot from shore of talent on boat measuring the GPS location and measurement depth.  TEXT Overlay: Use anchor if sampling from a boat. WIDE. 
(Author Comment: 3597 8’’-50’’ + 3598 4’’-28’’. 3599 16’’-22’’ detail of anchor) (Editor: It’s not clear if the author wants this information used, or is just informing us)
(Videographer Comment: The clip MVI_3597 is just roll footage of Lluís Camarero and Carlos Palacin-Lizarbe getting into the lake.)
(Videographer Comment: Did not measure the GPS location, just measured depth. The clip MVI_3598, from the second 4 to the second 28 you can see how Carlos Palacin-Lizarbe measures the depth. In the same clip, from second 16 to 22, you can see how they use anchor.)
2.2. Deploy a messenger-adapted gravity coring system until the sampling tube is approximately 1 meter from the sediment [1-WIDE].  Stabilize the sampling equipment for 60 seconds to ensure the correct sediment penetration and recovery of a scarcely disturbed sediment core [2-MED].
2.2.1. Talent begins to deploy the coring system.  This shot can be filmed from shore or on boat.  Continue action in next shot.
(Author Comment: 3600 44’’-1’03’’ + 3609 9’’-28’’) (Editor: It’s not clear if the author wants this information used, or is just informing us)
(Videographer Comment: WIDE: MVI_3600. From 44’’ to 1’03’’. MED: MVI_3609. From 9’’ to 28’’. ** ATTENTION: In MVI_3608 you can find some seconds of the coring system preparation.)
2.2.2. Talent continues to deploy the coring system.  (Author Comment: WIDE: MVI_3601 (all) and MVI_3602 from 0’’ to 10’’.)
2.3. Release approximately 1 meter more rope so that the sampling tube penetrates the sediment [1-MED].  Be aware that if the sampling tube penetrates too much, it can disturb the water/sediment interface [2-CU].
2.3.1. Talent releases 1 meter more rope so that the sampling tube penetrates the sediment.  Continue action in next shot. (Author Comment: WIDE: MVI_3603. From 10’’ to 18’’.)
2.3.2. [bookmark: _GoBack]Rope as it goes into the water. (Author Comment: In my opinion, if it’s really necessary, you could use the CU from MVI_3615 from 01’’ to 05’’, or MVI_3611 from 01’’ to 04’’.) (Editor: Unless 2.3.1 is long enough to cover the full VO from 2.3.2, I think this might be necessary)
2.4. Release the messenger while trying to keep tension in the rope so that the corer remains fixed and in a vertical position [1-MED-over the shoulder].  Recover the corer by pulling the rope constantly and gently [2-MED].
2.4.1. Talent releases the messenger while trying to keep tension on the rope. (Author Comment: WIDE: MVI_3604. From 08’’ to 18’’. MED: MVI_3617. From 04’’ to 09’’.)
2.4.2. Talent recovers the corer by pulling the rope constantly and gently. (Author Comment: MED: MVI_3618 from 04’’ to 06’’. WIDE: MVI_3604. From 37’’ to 1’04’’. My advice would be: use MVI_3618 first and finish showing how talent recovers the corer in MVI_3604. The depth was not enough in the shore to do it completely from there.)
2.5. Once the core is close to the surface but still entirely submerged, place a rubber stopper at the bottom of the sampling tube [1-CU].  
2.5.1. Core close to the surface as talent places a rubber stopper at the bottom of the sampling tube. (Author Comment: WIDE: MVI_3604. From 1’14’’ to 1’24’’. Continuous into 2.6.1)
2.6. Uplift the entire coring system from the water [1-WIDE or MED].  Inspect the water/sediment interface; it should be clear and not visibly disturbed [2-ECU]. 
2.6.1. Talent uplifts the entire coring systems from the water. (Author Comment: WIDE: MVI_3604. From 1’24’’ to 1’30’’. In order to edit 2.5.1. and 2.6.1. together, it will be necessary to zoom in one of the two actions.)
2.6.2. Water/sediment interface in the sampling tube showing it is clear and not visibly disturbed. (Author Comment: MED: MVI_3606. From 54’’ to 1’02’’.  ECU: MVI_3619. From 0’’ to 17’’.)
2.7. Release the sampling tube from the corer and place a PVC cover on the top [1-MED-over the shoulder].  Seal the tube with adhesive tape, avoiding the formation of air space [2-CU].
2.7.1. Talent releases the sampling tube from the corer and places a PVC cover on the top. (Author Comment: MED: MVI_3607. From 0’’ to 21’’ and from 1’00’’ to 1’11’’.)   
2.7.2. Tube as talent seals it with adhesive tape. (Author Comment: CU: MVI_3620. From 5’’ to 38’’.)
2.8. When sampling from littoral habitats and shallow water bodies, dress in a wader for sampling in very shallow waters [1-WIDE-TXT].  Manually, insert the sampling tube into the sediment [2-CU].  
2.8.1. Film an establishing shot from shore of talent in waders in shallow water preparing to insert the sampling tube.  TEXT Overlay: < 0.6 m (Author Comment: WIDE: MVI_3583. From 7’’ to 19’’.)
2.8.2. Sampling tube as talent inserts it into the sediment. (Author Comment: CU: MVI_3584. From 5’’ to 27’’.)
2.9. Place a rubber stopper in the top side of the sampling tube to obtain a vacuum [1-ECU].  Remove the core from the sediment and quickly introduce another rubber stopper at the tube bottom [2-MED-over the shoulder].
2.9.1. Rubber stopper as talent places it into the top side of the sampling tube to obtain a vacuum. (Author Comment: CU: MVI_3593. From 30’’ to 42’’.)
2.9.2. Talent removes the core from the sediment and introduces another rubber stopper at the tube bottom. (Author Comment: WIDE: MVI_3594. From 12’’ to 33’’. And I would say continue with MED MVI_3595 from 02’’ to 13’’.)
(Author Comment: ** ATTENTION: You could use MVI_3605 as roll footage, as they finished in the lake and they row until the shore. Also MVI_3590 (mountains) and MVI_3591 (shore lake) as landscape roll footage.)
3. Calibration of the Nitrous Oxide (N2O) Microsensors 
3.1. For the calibration value with zero nitrous oxide, first read the sensor signal keeping the sensor tip submersed in deionized water [1-MED 3.1.1B].
3.1.1. Talent reads the sensor signal, keeping the sensor tip submersed in nitrous-oxide-free water. (Editor: The descriptions below appear to be for different takes of 3.1.1. The authors recommend using 3.1.1b)
3.1.1: MED. Without the action of getting the nitrous-oxide-free water from the fridge.
3.1.1.b: MED. With the action of getting the nitrous-oxide-free water from the fridge. Showing how he mixes is not necessary. Talent prefers this option. 
3.2. To calibrate with nitrous-oxide water at the desired concentration, obtain nitrous-oxide-saturated water by bubbling nitrous oxide in deionized water for a few minutes [1-CU].
3.2.1. Deionized water as talent bubbles the nitrous-oxide through. CU
3.3. Dilute the nitrous oxide saturated water by adding a specific volume of saturated nitrous oxide water to a volume of deionized water [1-MED-TXT].
3.3.1. Talent adds saturated nitrous oxide to a volume of deionized water.  TEXT Overlay: See text for more info on dilution. MED
3.4. Gently mix the nitrous-oxide saturated water with deionized water in the calibration vessel to dilute it to the desired concentration.  When mixing the solution, be careful not to generate bubbles, as this would eliminate nitrous oxide from the calibration solution [1-CU]. 
3.4.1. Calibration vessel as talent gently mixes the nitrous-oxide saturated water with deionized water. CU
3.5. Now, read the sensor signal when it is constant.  This reading is the calibration value with X microMolar nitrous oxide water [1-MED-over the shoulder or MED].
3.5.1.   Talent reads the sensor signal when it is constant. MED
4. Core Preparation and Acetylene Inhibition
4.1. Change the PVC cover located at the top of each sediment core by another cover with a hole in the center and a hanging magnetic stirrer [1-MED-over the shoulder].  Re-seal the junction with adhesive tape [2-CU].
4.1.1. Talent changes the PVC cover located at the top of each sediment core by another cover with a hole in the center and a hanging magnetic stirrer. MED
4.1.2. Junction as talent re-seals with adhesive tape. CU
4.2. Reduce the water phase of each sample to an approximate height of 12 centimeters.  For this, first insert a silicone tube in the central hole [1-ECU].
4.2.1. Central hole in core as talent inserts a silicone tube there. (Author Comment: MVI_3665: MED. This goes first and afterwards we continue with MVI_3665: ECU.)
4.3. Then, put the sediment core in a cylinder and push the bottom stopper to create pressure [1-MED-over the shoulder].  The stopper and sediment sample go up, and the excess water passes through the tube [2-CU].  Collect the water in a recipient vessel [3-MED].
4.3.1. Talent puts the sediment core in a cylinder and pushes the bottom stopper to create pressure.  Continue action in next shot. [Shots 4.3.1 and 4.3.2 combined] (Editor: It looks like there are two takes of these combined shots, and the authors would like to use the first take during the first line of VO, and the second take during the second line of VO)
4.3.2. Core as the stopper and sediments go up and excess water passes through the tube.
4.3.1 + 4.3.2: MED. 
4.3.1 + 4.3.2.b: CU. 
I would use first 4.3.1 + 4.3.2 and after 4.3.1 + 4.3.2.b to show the detail where the sediments arrive at “12”. 
4.3.3. Talent collects the water in the recipient vessel. MED 
4.4. Perform the acetylene inhibition by bubbling with acetylene gas in the water phase of the core for approximately 10 minutes.  Avoid resuspending the sediment [1-CU].
4.4.1. Core as talent bubbles acetylene gas into the water phase. CU


5. Denitrification (N2O Accumulation Measure)
5.2. 	Fill all the air space with the previous leftover water before sealing the junction sensor PVC cover [1-MED].
5.2.1. Talent fills all the air space with the previous leftover water before sealing the junction sensor PVC cover.
5.1. Place the sensor in the sediment core through the central hole of the topside PVC cover [1-MED-over the shoulder].  The tip of the sensor should be located in the water phase above the stirrer [2-CU] [1-MED-over the shoulder].  
5.1.1. Talent places the sensor in the sediment core through a central hole of the topside PVC cover. (Author Comment: MVI_3684 is 5.1.1.b (MED over the shoulder) and MVI_3686 is 5.1.1.c (CU). In my notes is written that with the change of order 5.1.1.c is the one we should use. But I think 5.1.1.b is OK too.)
5.1.2. Tip of the sensor showing it is in the water phase above the stirrer.
5.2. [1-MED].
5.2.1. Talent fills all the air space with the previous leftover water before sealing the junction sensor PVC cover. MED  (Move above 5.1)
5.3. Switch on the electromagnetic pulse circuit that is part of the stirring system [1-MED-over the shoulder].  Move the electromagnet around the external part of the acrylic tube until the stirrer moves continuously, and then fix it in place using adhesive tape [2-CU].
5.3.1. Talent switches on the electromagnetic pulse circuit that is part of the stirring system. (Editor: From the notes, it looks like the following “added shots” are just takes of 5.3.1 from different focal lengths)
5.3.1: MED over the shoulder
5.3.1.b: CU
5.3.2. Electromagnet as talent moves it around the external part of the acrylic tube until the stirrer moves continuously and then talent begins to fix it in place with adhesive tape. (Editor: From the notes, it looks like the following “added shots” are just takes of 5.3.2 from different focal lengths)
5.3.2.a: CU
5.3.2.b: roll footage
5.3.2.c: MED
5.4. Close the incubation chamber to ensure a constant temperature.  Press the record button on the sensor software to start recording the sensor signal [1-MED].  Then, press the stop button at the end of the measurement period [2-MED-over the shoulder].
5.4.1. Talent closes the incubation chamber and clicks the mouse in the laptop. WIDE MED
5.4.2. Talent clicks the stop button. CLOSE MED. (Author Comment: Use before 12’’ (appears an unresponsive message on the computer screen.).)
6. Final Measurement Steps and Denitrification Rate Calculations
6.1. Wait at least 10 minutes with the sensor’s tip submerged in free-nitrous oxide water before reading the signal of the zero nitrous oxide calibration measure [1-MED].  After performing a final sensor calibration, save the file using the sensor software [2-MED-over the shoulder].
6.1.1. Talent moves the sensors from the samples to a recipient with water. MED over the shoulder
6.1.2. Talent saves the final sensor calibration file using the sensor software. CLOSE MED
6.2. To perform denitrification rate calculations, start with the tabulated output file generated by the sensor software that contains the record of the sensor’s signal in milliVolts and microMolar nitrous oxide, and the calibration data [1-SCREEN].
6.2.1. 58553_Palacin-Lizarbe_SCREEN1
6.3. Plot the sensor signal against time to visualize the nitrous oxide accumulation trend.  Use only the time range with a linear accumulation, excluding the initial acclimation period of the sample and a possible final saturation due to substrate limitation [1-SCREEN].
6.3.1. 58553_Palacin-Lizarbe_SCREEN2
7. Results: Nitrate Limitation of Denitrification Rates in a Mountain Lake
7.1. Denitrification rates were estimated using this protocol in sediments from Pyrenean mountain lakes over the period of 2013 to 2014 [1-LM]/[2-LM]. 
7.1.1. 58553_Palacin-Lizarbe_Fig1.eps. Video editors, please show these 2 figures together and then zoom into and then transition to Fig 1 as 7.2 is narrated.
7.1.2. 58553_Palacin-Lizarbe_Fig2.eps
7.2. Here the rates are measured from Lake Plan without nitrate addition.  Measurements are noisy and only in some cases can the rates be properly estimated [1-LM].
7.2.1. 58553_Palacin-Lizarbe_Fig1.eps
7.3. In this figure, the same samples shown with nitrate addition exhibit more stable readings and good estimation of the potential rates [1-LM].
7.3.1. 58553_Palacin-Lizarbe_Fig2.eps


8. Conclusion (said by authors on camera)
8.1. Carlos Palacin-Lizarbe: While this procedure approximates denitrification in situ rates, it also provides a way to experimentally change key factors controlling this activity, such as temperature and substrates [1-MED].
8.1.1. Carlos speaks towards the camera (looking just off-camera), interview style. CU
8.2. Carlos Palacin-Lizarbe: [1-MED] Don't forget that a good control of temperature is fundamental for a good and stable measurement [2-MED].  Furthermore, an undisturbed sediment/water interface during the core collection is the first and critical requirement for a reliable estimation [3-ECU].
8.2.1. Carlos speaks towards the camera (looking just off-camera), interview style. Video editors, please use Carlos speaking as the audio for 8.2.2 and 8.2.3. (Author Comment: MED. We called 8.2. in order to have Carlos saying all the sentences together.)
8.2.2. Show the shot 5.4.1, talent closing the incubation chamber.
8.2.3. Show shot 2.6.2, the undisturbed sediment/water interface of the core recovery
8.3. Carlos Palacin-Lizarbe: Following this procedure, other methods like N-15 tracers can be combined to investigate nitrification-denitrification coupling and other nitrogen cycle processes [1-MED].
8.3.1. Carlos speaks towards the camera (looking just off-camera), interview style. CU
   

Provided Media

Authors, Please list all images, movie files, or 3-D rendered animations that can be included in the video per editor’s request.  The step in the script/video where these images will be inserted should be specified.   For example:

6.2 –  0123_PIname_Figure1.tif -  dual color imaging of tumor angiogenesis at 40X 
6.2 –  0123_PIname_Figure2.tif -  dual color imaging of tumor angiogenesis at 100X

Formats:  For static images we prefer .tiff, .eps, Illustrator, Powerpoint or Photoshop files at dimensions of at least 720X480 pixels and 300 dpi.  The higher resolution, the better.  Likewise any exported movie files should have at minimum these dimensions and be rendered to .mov, .mp4, or .avi files.  

Insert your media filenames here.

LAB MEDIA:

58553_ Palacin-Lizarbe_Fig1.eps

58553_ Palacin-Lizarbe_Fig2.eps 

SCREEN Capture movies:


58553_Palacin-Lizarbe_SCREEN1

58553_Palacin-Lizarbe_SCREEN2


General Preparation

It’s critical for a smooth and organized shoot that all reagents are accounted for, in advance.   

Any overnight or long incubation steps should be recognized and specimens/samples be prepared in advance so that prior steps can be recorded and shooting can continue with pre-prepared specimens/samples.  

All tubes/flasks should be pre-labeled neatly before we arrive.  

Ex. Luciferase assay done in 96 well plates should be labeled with negative/positive control wells and experimental samples are labeled accordingly.

You will receive more detailed preparation instructions are included in the email accompanying the finalized script.
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