Benthic Rover Functional Requirements

1. Operations:

1.1. Depth:
Maximum of 6000 m

1.2. Duration:
7 Months (50 sites, 3 days/site + 1 day transit)

1.3. Range:
1 km max (10-20 m between sites)

1.4. Recovery

1.4.1. Must be able to release drop-weight from surface ship

1.4.2. Must know if Rover has released drop-weight prematurely

1.4.3. Must be able to locate Rover on surface from 1-2 km distance

1.4.4. Must be able to release drop-weight from ROV

1.5. Weight:
Must be able to deploy from port crane on Pt. Lobos

1.6. Housings:
Do not have to accommodate proximity to manned submersibles, glass spheres okay

2. Imagery:
2.1. Cameras

2.1.1. Transect camera

2.1.1.1. One transect camera takes pictures during transits and “intermittently” during incubation.

2.1.1.2. Area:
Must image area directly ahead of Rover for a few meters

2.1.1.3. Resolution: Must be able to resolve ~5-10 mm-sized macrofauna and detritus out to maximum range of cameras

2.1.1.4. Color:
Color is desired, but not required

2.1.2. Chamber cameras

2.1.2.1. Two chamber cameras monitor the study area before and after chamber insertion, and "intermittently" during incubation.

2.1.2.2. Resolution: Must be able to resolve ~1-5mm-sized macrofauna and detritus in chambers

2.1.2.3. Color:
Color is desired, but not required

3. Instruments:

3.1. Sediment Community Oxygen Consumption

3.1.1. Chamber area: Minimum 700 cm^2

3.1.2. Chambers must have purge valve to avoid trapping surface water and to avoid bow wave during insertion

3.1.3. Sample interval: 1 to 10 minutes

3.1.4. Stirrers must prevent stratification of water in chambers


3.1.5. Must continue to collect data after failure of a single chamber mechanism

3.2. Scanner Mechanism (moves Fluorescence and Acoustic sensors)

3.2.1. Must cover area of chambers

3.2.2. Must still collect data after failure of single scanner mechanism

3.2.3. Fluorescence

3.2.3.1. Must map distribution of Phycoerythrin and Chlorophyll

3.2.3.2. X-Y Resolution: 1 cm

3.2.3.3. Sensitivity: Must be able detect ~1 cm^2 target

3.2.4. Acoustic Map

3.2.4.1. Must be able to image worm burrows to a depth of 5-10 cm

3.3. Current

3.3.1. Must measure prevailing water current direction to navigate Rover into current and prevent contaminating study area with disturbed sediment

3.4. Tilt

3.4.1. Must not get stuck on hummock or slope

3.5. Heading

3.5.1. Must record heading for dead-reckoning track history

3.6. Passenger Instruments

3.6.1. Maximum of 4 guest ports for future instruments

4. Interfaces:

4.1. Deck Comm Port

4.1.1. Must be able to communicate with Rover while on deck

4.2. MARS Interface

4.2.1. Must be able to get power from, receive commands from, and send data back through the MARS network

4.3. Stored Data

4.3.1. Must record all raw instrument data

4.3.2. Must record all images, although some compression is okay

4.3.3. “Nice to have” Rover status report to surface ship
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