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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)___Y_____ 

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.) ___________________________________________

2.1-2.6
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.) ____3.2_______________________
E.  Will the filming need to take place in multiple locations? (Y/N) _Y______ If yes, how far apart are the locations? About 10 minutes. One location will be outdoors on a ship and the other will be in a computer lab.
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. Experimental Goal: (read by voice talent at JoVE)
The overall goal of this procedure is to estimate the abundance and distribution of the Atlantic sea scallop through a sea scallop drop camera survey. (Intro)
B.  Required Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.1. David Bethoney: Underwater imaging has long been used in the field of marine ecology, but decreasing costs of high-resolution cameras and data storage have made the approach more practical than in the past [1-MED].
1.1.1. David speaks towards camera, interview style. 
1.2. David Bethoney: Image based surveys allow for initial samples to be revisited and are non-invasive compared to traditional survey methods.  The protocols are driven by target species behavior and survey objectives [1-MED]. 
1.2.1. David speaks towards camera (looking slightly off-camera), interview style. 
C.  Optional Interview Statements: (Said by you on camera. Don’t forget to smile!)  
1.3. Kevin Stokesbury: This method can help answer key ecological questions for species of interest, such as their abundance, distribution, and habitat associations [1-MED]. 
1.3.1. Kevin speaks towards camera (looking slightly off-camera), interview style.
D. Introduction of Demonstrator: (Said by you on camera. Don’t forget to smile!)
1.4. ** David Bethoney: Demonstrating parts of the procedure will be Craig Lego, a graduate student from my laboratory [1-MED]/[2-MED]. 
1.4.1. David speaks towards camera (looking slightly off-camera), interview style.  Video editors, 1.4.1 can be used as the audio and 1.4.2 can be used as the visual.
1.4.2. Craig looks up from field of work or desk/computer and acknowledges the camera.

Protocol: (read by voice talent at JoVE)
Video editors, please use a zoom bubble to highlight the actions being performed in the SCREEN capture movies when necessary for viewer clarity.
2. Data Collection 
2.1. To set up the equipment on the vessel deck, arrange the pyramid as described in the text protocol.  The pyramid is a pressure sensitive winch with a fiber optic cable, which is on a drum and attached to slip ring [1-BROLL].
2.1.1. Footage of the pyramid.  Include wide shots and the fiber optic cable on a drum and attached to a slip ring.  
2.2. Attach the junction box to the pyramid [1-CU].  Next, attach the cameras and lights to the pyramid [2-MED-over the shoulder].  Then, connect the cameras and lights to the junction box with camera and light cables [3-MED or WIDE].
2.2.1. Junction box attached to the pyramid as talent motions to be finishing up attaching it (perhaps finishing screwing in the last nut and bolt).  
2.2.2. Pyramid has lights and cameras attached.  Talent motions to be finishing up attaching one of them (perhaps finishing screwing in the last nut and bolt or positioning it).  
2.2.3. Talent connects (or motions to connect) the cameras and the lights to the junction box with camera and light cables.
2.3. Run the fiber optic cable through sheave and attach it to the davit [1-MED-over the shoulder].  Attach the vessel hydraulic winch cable to the pyramid [2-CU].  Set up the equipment in the vessel wheelhouse [3-WIDE].
2.3.1. Talent runs the fiber optic cable through the sheave and attaches it to the davit. Author note: The sheave, cable, and davit were already attached, so we filmed me gesturing towards the sheave and cable 
2.3.2. Vessel hydraulic winch cable as talent attaches it to the pyramid. Author note: The cable was already attached, so we filmed me gesturing towards where is was attached and pretending to attach it 
2.3.3. Talent sets up the equipment in the vessel wheelhouse. Author note: The wheelhouse equipment was already said up, so we filmed me walking through the wheelhouse, turning on computers
2.4. To attach the “deck end” of the wheelhouse, run the fiber optic cable to the optical slip ring on the pressure sensitive winch [2-CU].
2.4.1. Talent retrieves the fiber optic cable from the cameras and lights to bring them to the vessel wheelhouse. 
2.4.2. Talent points out where the fiber optic cable and slip ring connect on the winch.  
2.5. After setting up the computers as described in the text protocol, connect the cameras and lights to the vessel wheelhouse [1-MED]. To attach the “wheelhouse end” of the wheelhouse, run the fiber optical cable into the wheelhouse and attach it to the fiber optic interface on the desktop computer and the light power plug [1-MED]. 
2.4.1 Talent retrieves the fiber optic cable from the cameras and lights to bring them to the vessel wheelhouse.
2.5.1. Fiber optical cable as talent runs to the fiber optic interface on the desktop computer and the light power plug.
2.6. Launch the field data collection program from the desktop computer [1-MED-over the shoulder].  Ensure that all cameras mounted on the pyramid and plugged into the junction box, automatically show as connected [2-SCREEN].
2.6.1. Talent launches the field data collection program from the desktop computer.
2.6.2.  57493_Bethoney_SCREEN_2.6.2:  Screen capture movie as all cameras mounted on the pyramid and plugged into the junction box automatically show as connected.
3. Capture Images and Record Data at Each Station
3.1. To capture images and record data at each station, launch the mobile field mapping program from the laptop computer.  Select the “mark” tool and drag the target icon onto a station to provide a bearing to the station [1-SCREEN].
3.1.1. 57493_Bethoney_SCREEN_3.1.1:  Screen capture movie from the laptop as talent launches the mobile field mapping program.  Talent selects the “mark” tool and drags the target icon onto a station to provide a bearing to the station.
3.2. Slowly lower the sampling pyramid to the seafloor.  Use the vessel’s hydraulic winch when the station has been reached and the vessel has stopped [1-MED-over the shoulder or WIDE].
3.2.1. Talent uses the vessel’s hydraulic winch to slowly lower the sampling pyramid to the seafloor.
3.3. Launch the field data collection program from the desktop computer while the pyramid is being lowered to the seafloor.  Double click the “Area Short Name” box and enter a name for the area [1-SCREEN].
3.3.1. 57493_Bethoney_SCREEN_3.3.1 – Screen capture movie as talent launches the field data collection program from the desktop computer while the pyramid is being lowered to the seafloor.  Talent double clicks “Area Short Name” box and enter a name for the area.
3.4. Click the “Launch Captains Cam” button to display the camera views and other information on the monitor near the hydraulic winch controls [1-SCREEN].
3.4.1. 57493_Bethoney_SCREEN_3.4.1 – Screen capture movie as talent clicks on the “Launch Captains Cam” button to display the camera views and other information on the monitor near the hydraulic winch controls.
3.4.2. Added shot: MED – over the shoulder: Monitor near the hydraulic winch controls, next to captain, displays camera views and other information

3.5. After switching on power to the lights, capture quadrat data once the sampling pyramid has landed on the seafloor.  In the field data collection program, click “Start Station” to start the video recording [1-SCREEN]. 
3.5.1. 57493_Bethoney_SCREEN_3.5.1 – Screen capture movie as talent clicks “Start Station” to start the recording of video.
3.6. Click “Take Snapshots” when a clear view of the seafloor appears to capture a still image from all camera views simultaneously.  Then, click the “Write to Database” button [1-SCREEN]. 
3.6.1. 57493_Bethoney_SCREEN_3.6.1 – Screen capture movie as talent clicks “Take Snapshots” when a clear view of the seafloor appears to capture a still image from all camera views simultaneously.  Talent clicks the “Write to Database” button.
3.7. Enter the number of scallops seen in the digital still camera image in the “Scallop Count” box and type any comments into the “Comments” box.  Click the “Submit Data” button to write the data about the quadrat as a row in the field database [1-SCREEN].
3.7.1. 57493_Bethoney_SCREEN_3.7.1 – Screen capture movie as talent enters the number of scallops seen in the digital still camera image in the “Scallop Count” box and types any comments into the “Comments” box.  Talent clicks the “Submit Data” button to write the data about the quadrat as a row in the field database.   
3.8. Lift the pyramid as detailed in the text protocol and click “End Station” in the field data collection program to end the video recording and advance the program to the next station.  Click the “Quit Program” button to close the program [1-SCREEN].
3.8.1.  57493_Bethoney_SCREEN_3.8.1 – Screen capture movie as talent clicks “End Station” in the field data collection program to end the video recording and advance program to the next station.  Talent clicks the “Quit Program” button to close the program.
3.9. Finally, click “Capture Station” in the mobile field mapping program to mark the station as before [1-SCREEN].
3.9.1. 57493_Bethoney_SCREEN_3.9.1 – Screen capture movie as clicks “Capture Station” in the mobile field mapping program to mark the station.
4. Quantify the Data within Digital Still Camera Quadrat Images 
4.1. After retrieving the images as described in the text protocol, navigate to the “Substrate” section and click the boxes for the substrate types that are present [1-SCREEN]. 
4.1.1. 57493_Bethoney_SCREEN_4.1.1 – Screen capture movie as talent navigates to the “Substrate” section and clicks the boxes for the substrate types that are present.
4.2. To quantify macrobenthic animals, click the boxes for the animals that are present in the “Inverts” presence section.  Enter the number of each animal observed in the “Inverts” count section.  Click the red “SC” button and dot each scallop in the image [1-SCREEN-TXT].
4.2.1. 57493_Bethoney_SCREEN_4.2.1 – Screen capture movie as talent clicks the boxes for the animals that are present in the “Inverts” presence section.  Talent enters the number of each animal observed in the “Inverts” count section, clicks the red “SC” button and dots each scallop in the image.  TEXT Overlay: See text for other organisms
4.3. Click the “submit” button to write the data about the image as a row into the lab database and create a copy of the image with the animals dotted.  Then, change the profile in the lab data collection program to “ImageCheck” [1-SCREEN]. 
4.3.1. 57493_Bethoney_SCREEN_4.3.1 – Screen capture movie as talent clicks the “submit” button to write the data about the image as a row into the lab database and create a copy of the image with the animals dotted.  Then, talent changes the profile in the lab data collection program to “ImageCheck.”
4.4. Review the entry for accuracy and make any changes necessary.  Select the “submit” button to overwrite the data about the image submitted by the “Digitize” user.  Then mark the image as quality controlled in the lab database.  [1-SCREEN]. 
4.4.1. 57493_Bethoney_SCREEN_4.4.1 – Screen capture movie as talent reviews the entry for accuracy by moving the cursor through the components.  Talent selects the “submit” button to overwrite the data about the image submitted by the “Digitize” user and mark the image as quality controlled in the lab database. 
4.5. To measure the scallops observed in the images, select “line annotation” in the image annotator program.  Then, draw a line from the umbo of the scallop to the top of the scallop shell.  Repeat this step for all measurable scallops in the image [1-SCREEN].
4.5.1. 57493_Bethoney_SCREEN_4.5.1 – Screen capture movie as talent selects the “line annotation” and draws a line from the umbo of scallop to the top of scallop shell.  Repeat this step for all measurable scallops in the image
4.6. Select “File” and then “Save Annotations” to create a spread sheet of measurements before performing data analysis as described in the text protocol [1-MED-over the shoulder].
4.6.1. Talent selects “File” and then “Save Annotations” to create a spread sheet of measurements.
5. Results: Scallop Distribution and Abundance on Georges Bank During 2017
5.1. Representative results of a fully annotated survey image are shown here.  The annotator program counts every dot of each color, quantifying the number of these animals in the image [1-LM].
5.1.1. 57493_Bethoney_Figure1  
5.2. The lines on each scallop extend from the umbo to the front of the shell and are measured by the program to provide an estimate of the scallops shell height [1-LM].  
5.2.1. 57493_Bethoney_Figure1- Video editors, please highlight the red lines on the sea scallops.
5.3. In the U.S. Atlantic sea scallop fishery, the Scallop Area Management Simulator model is used to project sea scallop abundance and landings.  Each zone of this model on Georges Bank was an area of interest [1-LM].  
5.3.1. 57493_Bethoney_Figure2_v2 – Authors, the image you provided seems cropped at the bottom and the resolution in low.  Could you upload another version by the name listed here with the whole table and of a better resolution (so that it looks more like the table in figure 4 that you provided)?
5.4. Once the scallops in each image have been counted… [1-LM] and measured…  [2-LM], density and size estimates are made for each area of interest [3-LM]. 
5.4.1. 57493_Bethoney_Figure2_v2 – Video editors, please highlight the column labeled “Measured.”
5.4.2. 57493_Bethoney_Figure2_v2 – Video editors, please highlight the column labeled “SH.”
5.4.3. 57493_Bethoney_Figure2_v2 – Video editors, please highlight the column labeled “Sc. Per m2.”
5.5. In addition, distribution maps for each area are created for all scallops… [1-LM], juvenile scallops… [2-LM], and scallops of harvestable size [3-LM].  
5.5.1. 57493_Bethoney_Figure3a
5.5.2. 57493_Bethoney_Figure3b
5.5.3. 57493_Bethoney_Figure3c
5.6. Using the estimates from the survey, as well as the scallop shell-height to meat-weight relationship [1-LM], estimates of the total… [2-LM] and exploitable scallop biomass… [3-LM] for each Scallop Area Management Simulator model zone are produced [4-LM].     
5.6.1. 57493_Bethoney_Figure4
5.6.2. 57493_Bethoney_Figure4 – Video editors, please highlight the section of the table made up of 3 columns labeled “Estimation of Total Biomass.”
5.6.3. 57493_Bethoney_Figure4 – Video editors, please highlight the section of the table made up of 3 columns labeled “Estimation of Exploitable Biomass.”
5.6.4. 57493_Bethoney_Figure4 – Video editors, please highlight the column labeled “Area”
5.7. Included in the table are: the mean scallop meat-weight in grams… [1-LM], the total weight of scallops in metric tons… [2-LM], and the standard error in metric tons [3-LM].
5.7.1. 57493_Bethoney_Figure4 – Video editors, please highlight the column labeled “MW.”
5.7.2. 57493_Bethoney_Figure4 – Video editors, please highlight the column labeled “MT.”
5.7.3. 57493_Bethoney_Figure4 – Video editors, please highlight the column labeled “SE.”
6. Conclusion (said by authors on camera)
6.1. David Bethoney: After its development, this technique paved the way for researchers in the field of fisheries science to work collaboratively with the fishing industry to explore scallop abundance and distributions on the U.S. continental shelf [1-MED].
6.1.1. David speaks towards camera (looking slightly off-camera), interview style. 
6.2. Kevin Stokesbury: After watching this video, you should have a good understanding of how to capture images at-sea, quantify the data within these images, and create data products that support fisheries management [1-MED].
6.2.1. Kevin speaks towards camera (looking slightly off-camera), interview style. 
6.3. David Bethoney: Following this procedure, data on substrate and other animals besides scallops are collected and can be used to answer additional questions like habitat preferences and predator-prey relationships [1-MED].
6.3.1. David speaks towards camera (looking slightly off-camera), interview style. 
6.4. Kevin Stokesbury: Don't forget that working at-sea can be extremely hazardous and precautions such as safety at-sea training and working with experienced crew should always be taken while performing this procedure.   
6.4.1. Kevin speaks towards camera (looking slightly off-camera), 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.  

LAB MEDIA (LM):

57493_Bethoney_Figure1  
57493_Bethoney_Figure2_v2 – Authors, the image you provided seems cropped at the bottom and the resolution in low.  Could you upload another version by the name listed here with the whole table and of a better resolution (so that it looks more like the table in figure 4 that you provided)?
57493_Bethoney_Figure3a
57493_Bethoney_Figure3b
57493_Bethoney_Figure3c
57493_Bethoney_Figure4
SCREEN Capture Movies:
57493_Bethoney_SCREEN_2.6.2:  Screen capture movie as all cameras mounted on the pyramid and plugged into the junction box automatically show as connected.
57493_Bethoney_SCREEN_3.1.1:  Screen capture movie from the laptop as talent launches the mobile field mapping program.  Talent selects the “mark” tool and drags the target icon onto a station to provide a bearing to the station.
57493_Bethoney_SCREEN_3.3.1 – Screen capture movie as talent launches the field data collection program from the desktop computer while the pyramid is being lowered to the seafloor.  Talent double clicks “Area Short Name” box and enter a name for the area.
57493_Bethoney_SCREEN_3.4.1 – Screen capture movie as talent clicks on the “Launch Captains Cam” button to display the camera views and other information on the monitor near the hydraulic winch controls.
57493_Bethoney_SCREEN_3.5.1 – Screen capture movie as talent clicks “Start Station” to start the recording of video.
57493_Bethoney_SCREEN_3.6.1 – Screen capture movie as talent clicks “Take Snapshots” when a clear view of the seafloor appears to capture a still image from all camera views simultaneously.  Talent clicks the “Write to Database” button.
57493_Bethoney_SCREEN_3.7.1 – Screen capture movie as talent enters the number of scallops seen in the digital still camera image in the “Scallop Count” box and types any comments into the “Comments” box.  Talent clicks the “Submit Data” button to write the data about the quadrat as a row in the field database.   
57493_Bethoney_SCREEN_3.8.1 – Screen capture movie as talent clicks “End Station” in the field data collection program to end the video recording and advance program to the next station.  Talent clicks the “Quit Program” button to close the program.
57493_Bethoney_SCREEN_3.9.1 – Screen capture movie as clicks “Capture Station” in the mobile field mapping program to mark the station.
57493_Bethoney_SCREEN_4.1.1 – Screen capture movie as talent navigates to the “Substrate” section and clicks the boxes for the substrate types that are present.
57493_Bethoney_SCREEN_4.2.1 – Screen capture movie as talent clicks the boxes for the animals that are present in the “Inverts” presence section.  Talent enters the number of each animal observed in the “Inverts” count section, clicks the red “SC” button and dots each scallop in the image.   
57493_Bethoney_SCREEN_4.3.1 – Screen capture movie as talent clicks the “submit” button to write the data about the image as a row into the lab database and create a copy of the image with the animals dotted.  Then, talent changes the profile in the lab data collection program to “ImageCheck.”
57493_Bethoney_SCREEN_4.4.1 – Screen capture movie as talent reviews the entry for accuracy by moving the cursor through the components.  Talent selects the “submit” button to overwrite the data about the image submitted by the “Digitize” user and mark the image as quality controlled in the lab database. 
57493_Bethoney_SCREEN_4.5.1 – Screen capture movie as talent selects the “line annotation” and draws a line from the umbo of scallop to the top of scallop shell.  Repeat this step for all measurable scallops in the image
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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