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Authors, please fill out the brief questionnaire below.   
A.  Microscopy: Does your protocol involve video microscopy, such as filming a complex dissection or microinjection technique? (Y/N)____NO_____  

Can you record movies/images using your own microscope camera? (Y/N)____N/A_____  

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: _________N/A____________________________________

B.   Software Usage: Does your protocol include detailed, step-by-step, descriptions of software usage? (Y/N)___YES_____ 

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.) ___________________________________________
The viewers would most benefit from having the wiring in the DVR and Camera bins filmed, as the process is complicated and, if completed incorrectly, will result in a loss of battery power or damage to the charge controller system. I have included the step related to this below.
3.5, 3.6, 3.7, 3.11
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

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.) ___________________________
The most difficult aspect of this procedure was calculating the power consumption rates to ensure the system could maintain itself throughout the field season, despite poor weather and the potential for multiple cloudy days in a row. As a result, we have included a warning about this in the discussion section and caution readers to test their system out prior to establishing it in the field to ensure the proper number of solar panels and batteries for their location.
Authors, please answer this question with the steps listed here in the protocol section for use by the videographer.

E.  Will the filming need to take place in multiple locations? (Y/N) ___YES____ If yes, how far apart are the locations? Less than an hour apart
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. Jennifer Wall: This surveillance system enables ornithologists to answer key questions related to nesting behavior, such as nest attentiveness and the impacts of predation [1-MED].
1.1.1. Named author states the above, looking slightly off to the side. Interview style.
1.2. Jennifer Wall: The main advantage of this technique is that it allows for intensive monitoring of colonies while reducing disturbance levels that may otherwise have negatively impacted them [1-MED].
1.2.1. Named author states the above, looking slightly off to the side. Interview style.  

B.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
N/A
D.  Ethics title card: (for human subjects or animal work, does not count toward word length total)
1.9. All data reported in this manuscript were collected in accordance with protocol approved by the Patuxent Wildlife Research Center Animal Care and Use Committee. The use of trade, product, or firm names in this publication is for descriptive purposes only and does not imply endorsement by the U.S. Government.
Protocol: (read by voice talent at JoVE)
2. Pre-Field Preparation of the Video Monitoring System
2.1. To begin, label four solar panels C1, DVR1, DVR2, and DVR3 (Pronunciation: Read each as it is spelled) [1-MED].
2.1.1. Talent labels the solar panels as described. 

2.2. For panels C1 and DVR2, use winged wire connectors to attach one set of 4-foot positive and negative wires to the respective positive and negative ends of the panels [1-MED]. Then, cap the open ends of the wires with additional winged wire connectors [2-CU].
2.2.1. Talent attaches the wires to one of the panels. Videographer: A CU shot may be more appropriate here if additional detail is needed. (Author Comment: Wires attached to panel C1.)
2.2.2. Talent caps the open end of a wire with a winged wire connector. Videographer: Obtain multiple usable takes of this shot, it will be repeated. (Author Comment: Open ends of wires from both panels recorded at different angles.)
2.3. For panel DVR1, use winged wire connectors to attach two sets of 4-foot positive and negative wires to the respective positive and negative ends of the panel [1-MED]. Then, cap the open ends of the wires with additional winged wire connectors [2-CU].
2.3.1. Talent attaches the wires to one of the panels. Videographer: A CU shot may be more appropriate here if additional detail is needed.
2.3.2. Talent caps the open end of a wire with a winged wire connector. Videographer: Obtain multiple usable takes of this shot, it will be repeated. (Author Comment: Use one of the shots from 2.2.2 for this section, no new shots obtained.) (Editor: Use whatever looks better)
2.4. Tape all of the loose wires to the backs of the panels for ease of transport [1-MED-over the shoulder]. 
2.4.1. Talent tapes the loose wires to the back of one panel.  (Author Comment: 2 takes.)
2.5. Next, to attach a charge controller to two 18-gallon plastic bins, as specified in the text protocol [1-MED]. Label one of the bins “Camera system” and the other “DVR system” [2-MED-over the shoulder].

2.5.1. Talent drills four holes into one of the plastic bins.  Talent attaches remaining bolts to charge controller to secure it to the 18 gallon plastic bin.
2.5.2. Talent labels one of the bins “DVR system”. The other bin should already be labeled “Camera system”. Authors: Please make these labels large and easy to read for the camera. 
2.6. Next, loosen the “Battery positive” and “Battery negative” screws on the charge controller in the “Camera system” bin [1-CU]… and slide the soldered end of each wire into the left side of its corresponding slot [2-CU].

2.6.1. Talent uses a screwdriver to loosen the labeled screws on the charge controller. [Shots 2.6.1 and 2.6.2 combined]
2.6.2. Talent slides the wires into their corresponding slots. 

2.7. Tighten the screws and ensure that both wires are secure [1-CU]. Then, repeat this process for the charge controller in the “DVR system” bin [2-CU].
2.7.1. Talent tightens the screws and checks the wires. 

2.7.2. Talent tightens the screws of the “DVR system” controller with the wires already inserted. 

2.8. In the “DVR system” bin, attach a 12-volt male DC adapter to the charge controller by loosening the “Load positive” and “Load negative” screws [1-CU]… and sliding the corresponding positive and negative wires into the left sides of each slot [2-CU]. Then, tape the loose wires to the plastic box for transport [3-MED].
2.8.1. Talent picks up a screwdriver and loosens the screws. [Shots 2.8.1 and 2.8.2 combined]
2.8.2. Talent slides the corresponding wires into their slots. 

2.8.3. Talent tapes the loose wires to the box. 

2.9. Repeat this process with the two male DC power plugs in the “Camera system” bin. [1-CU]. Then, connect two 4-port DC power splitters to the male DC power plugs in the “Camera system” bin [2-CU]. Repeat this process with the male DC power plugs in the “DVR system” bin [3-CU].
2.9.1. Talent finishes tightening the “Load positive” and “Load negative” screws in the “Camera system bin”. The wires should already be positioned. 

2.9.2. Talent connects two DC power splitters to the male DC power plugs in the “Camera system” bin. (Author Comment: 2 takes. Did not properly attach splitter in the first take.)
2.9.3. Talent connects two DC power splitters to the male DC power plugs in the “DVR system” bin. Authors: Please ensure that it is visually obvious when you are working with the “Camera system” bin or the “DVR system” bin.
3. Construction of the Video Monitoring System in the Field
3.1. First, place solar panel C1 on a sawhorse at the designated camera system location [1-WIDE]. Then, place panels DVR 1, 2, and 3, in order, on three sawhorses at the designated DVR system location [2-WIDE-TXT]. 
3.1.1. Talent (or multiple talents, if needed) places solar panel C1 (which has a visually obvious label) on a sawhorse. 

3.1.2. Talent (or talents) positions panel DVR 3 on a sawhorse. The other panels should already be positioned. TEXT: Position panels to maximize sun exposure.

3.2. To prevent sliding, drive two 6-inch tent stakes into the ground in front of each solar panel [1-MED]. Then, drive two 6-inch tent stakes into the ground at a 45-degree angle from the back of the solar panels [2-MED-over the shoulder].

3.2.1. Talent drives two stakes into the ground in front of one of the solar panels. 

3.2.2. Talent drives two stakes into the ground behind one of the solar panels. 

3.3. Secure the loose ends of rope from the backs of the solar panels to the stakes [1-MED-over the shoulder].

3.3.1. Talent secures the rope from one solar panel to the stakes. (Author Comment: 2 takes to redo securing loose rope after rope is secured to stake; do not use the second take.)
3.4. Next, position four 12-volt dry cell AGM car batteries in a 2 by 2 fashion [1-MED-over the shoulder]. 

3.4.1. Talent arranges the batteries in a 2 by 2 fashion. (Author Comment: Mis-slated 3.5.1)
3.4.2. [Added Shot]: Included a shot positioning the  “Camera system” batteries. Not necessary to include.

3.5. Attach one 3/8-inch ring terminal from the positive 2-foot wire to the positive battery terminal on the top right battery [1-CU]. Then, attach the other 3/8-inch ring terminal to the positive battery terminal on the bottom right battery [2-CU]. Repeat these steps with the 5/16-inch ring terminal from the negative battery terminals on both right batteries [3-CU-TXT].
3.5.1. Talent attaches a ring terminal from the positive 2-foot wire to the positive battery terminal on the top right battery. [Shots 3.5.1 and 3.5.2 combined]
3.5.2. Talent attaches a ring terminal from the positive 2-foot wire to the positive battery terminal on the bottom right battery.

3.5.3. Talent repeats the steps outlined in 3.5.1 and 3.5.2 with a 5/16-inch ring terminal to the negative battery terminals of the right batteries. TEXT: 
3.6. Next, attach one 3/8-inch ring terminal from the positive 2-foot wires to the positive battery terminals on the top left and bottom left batteries [1-CU]. Then, repeat this step with the 5/16-inch ring terminal from the negative wire to the negative battery terminals on both left batteries [2-CU].
3.6.1. Talent attaches a ring terminal from the positive 2-foot wire to the positive battery terminals on the top left and bottom left batteries. 

3.6.2. Talent repeats the steps outline in 3.6.1 with a 5/16-inch ring terminal from the negative wire to the negative battery terminals on both left batteries. 

3.7. Attach the one side soldered, one side ring terminal wire from the charge controller to a positive battery terminal [1-CU]. Then, attach the negative to the negative battery terminal of a different battery [2-CU].

3.7.1. Talent attaches the OSS/OSR wire from the charge controller to a positive battery terminal. 

3.7.2. Talent attaches the negative wire to a negative battery terminal to a different battery. In the shot, the wire attached to the battery in the previous step should be visible. 
3.8. Next, place the plywood attached to the DVR over the car batteries in the “DVR system” bin [1-MED], and tape each receiver to the “DVR system” bin, as specified in the text protocol [2-CU] [3-CU].
3.8.1. Talent positions the plywood, which already has the DVR attached, over the car batteries.  

3.8.2. [Added Shot]: Talent tapes first receiver to the “DVR system” bin. (Editor: 3.8.2 and 3.8.3 can be used sequentially or side-by-side during this VO, whatever looks best)
3.8.3. [Added Shot]: Talent tapes last receiver to the “DVR system” bin.

3.9. Connect the female DC power plug on each receiver to each of the male DC power plugs on the two 4-port DC power splitters [1-CU].

3.9.1. Talent connects the female DC power plugs on the receivers to the male DC power ports.

3.10. Then, connect one of the male DC power plugs to the port labeled “DC12V” (Pronunciation: “Dee-See-12-volts”) on the DVR [1-CU]. Secure the remaining male DC power plug with weatherproof electrical tape [2-CU].
3.10.1. Talent connects one of the DC power plugs to the “DC12V” port. 

3.10.2. Talent uses weatherproof electrical tape to secure the free-hanging male DC power plug. 

3.11. Next, connect the yellow BNC (Pronunciation: “B-N-C”) on each receiver to 6 of the 8 ports labeled “Video In” on the DVR [1-CU]. Then, connect the 12-volt male DC adapter from the charge controller to the yellow AV port on the display monitor [2-CU].
3.11.1. Talent connects the yellow BNC on each receiver to the “Video In” ports on the DVR. 

3.11.2. Talent connects the male DC adapter from the charge controller to the yellow AV port on the display monitor. 

3.12. Connect the HDMI cable from the display monitor to the HDMI port on the DVR [1-CU]. Then, press the power buttons on the DVR and the display monitor and program the settings [2-MED-over the shoulder].

3.12.1. Talent connects the HDMI cable to the DVR. 
3.12.2. Talent pushes the power buttons on both the DVR and the monitor. Show the monitor turning on. Talent also programs the settings. (Author Comment: Could not see the monitor turning on through the camera so we were unable to film talent programming the settings. Instead, we included a still of the monitor in the talent’s hands, which could be overlayed with a video of the monitor turning on, if necessary.) (Editor: Use what looks best)
(Editor: I have no idea how 3.12a and 3.12b are actually slated. This is all added by the authors and not run by the scriptwriter)
3.12a. 
To connect the solar panel wires to the charge controller, attach one positive and one negative wire from DVR2 to the respective positive and negative wires on DVR3. Then attach one positive and one negative wire from DVR1 to DVR2, and attach the remaining wires from DVR1 to the charge controller in the “DVR system” bin. [1-WIDE/CU]. 
x.xx.1 Talent connects the wires on the solar panels.

3.12.b.
To attach the cameras to the surveillance system, connect a BNC extension cable from each camera to the four port DC power splitters in the “Camera system” bin [2-CU] [3-CU].

x.xx.2 Talent plugs the BNC cable into the camera port.

x.xx.3 Talent plugs the BNC cable into a 4 port DC power splitter.

3.13. Finally, check the display monitor to view the live footage [1-MED/LM]. Ensure the video is clear and make adjustments to the camera placement, if necessary [2-MED-over the shoulder].
3.13.1. Talent checks the display. Authors: Please provide a video of the birds and upload it to your individual upload link.
3.13.2. Talent adjusts the camera placement. (Author Comment: Filmed in the audio slated portion, x.xx.2.)
3.13.3. [Added Shot]: Additional footage of terns in the colony recorded. Includes footage of terns flying overhead, dive bombing intruders, and nesting in traditional nesting locations. (Editor: You this wherever you feel is appropriate)
4. Results: Camera Monitoring System Collected 3,120 Hours of Footage from 8 Nests Over 63 Days 
4.1. The implementation of this camera monitoring system resulted in the collection of 3,120 hours of footage from 8 nests and 504 hours of footage from one colony camera [1-LM].
4.1.1. Table 1: Video editor: Show Table 1 and author provided footage of nesting birds simultaneously. Authors: Please provide the footage described in your note (one nest similar to figure 2A and one colony camera similar to figure 3). (Author Comment: )
4.2. Out of these combined 3,624 hours of data, 83% of the footage contained usable, high quality data [1-LM].

4.2.1. Table 1: Video editor: Show Table 1 and author provided footage of nesting birds simultaneously.
5. Conclusion (said by authors on camera)

5.1. Diann Prosser: This technique helps pave the way for ornithologists and management communities to improve data collection and monitoring of target species in a minimally invasive manner, reducing the impacts monitoring efforts have on the species we aim to protect [1-MED].
5.1.1. Named author states the above, looking slightly off to the side. Interview style. 
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.
4.1
57928_WallMarban_Figure1

Video of nesting common terns from an individual camera
4.1
57928_WallMarban_Figure 2

Video of nesting common terns from the colony camera

Author note: The date and time recorded on the video are inaccurate and should be disregarded and cropped out if possible.
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.

( 2018, Journal of Visualized Experiments


