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Engineers at the Monterey Bay Aquarium Research Institute (California), in collaboration with The Nature Conservancy and Moss Landing Marine Laboratories scientists, designed, built and tested the Benthic Observation and Survey System (BOSS), a new video system to survey rockfish populations in high-relief habitats at depths ranging from about 40m to 300m. Trawl nets and other commercial fishing gear are unsuitable to sample these rocky habitats, and existing video survey systems are either too slow, too expensive to operate or provide limited data. Collecting data on the rockfish populations in high-relief habitats, however, is essential for fisheries management agencies.
The BOSS is composed of a lander, connected to the ship with a 400m tether, an electrical winch, and control equipment on the ship. The 160kg, 150cm tall lander can be lowered to the seafloor from the side of a ship of opportunity using an electric winch. The lander contains nine cameras, whose HD outputs are streamed to the control room on the ship via a fiber-optic link. One camera faces downward, to help find a suitable landing location on the seafloor, while the other eight form four stereo pairs that aim horizontally in four quadrants and provide near 360 degree coverage. Five LED lights, mounted on the lander, provide illumination.
The BOSS is powered using AC voltage; step-up and step-down transformers are used to boost the voltage in order to minimize resistive losses in the tether. The tether consists of two copper wires and two single mode optical fibers. All video and telemetry are transmitted through a single fiber. All nine HD video streams are recorded simultaneously on the ship using an off-the-shelf recording system. The user has real-time control of the BOSS from the ship using a touch screen panel and a data logging computer.
The data acquisition implementation uses programmable logic controllers with open-source and commercial off-the-shelf data logging software. Eliminating custom code and hardware reduced cost and development time, making the system software simple to operate, maintain, and extend. Key features include data logging for multiple instruments and system events (up to several Hz, with programmable data formats), support for binary or ASCII data inputs, and real-time data transformation and streaming. 
The system was designed to be deployed and recovered rapidly; it has a low-drag shape and lands on the seafloor without causing much disturbance. Upon landing on the seafloor, the cameras start recording video. Depending on the location and the behavior of the animals, the lander can be left in position from a few seconds to a few minutes. The video data is monitored and recorded on the ship in real time. The lander can be pulled up a few meters, and moved to another nearby site, without having to come back to the surface, thereby allowing to sample many sites in a short time.
The video is later processed using a specially designed software program (SeaGIS) that allows scientists to identify and count fishes and to measure their lengths using stereo-video frames.
The BOSS was deployed in several locations off the central coast of California 2018. In 24 days at sea, 419 sites were sampled across 295 miles of the California coastline.  Sampling was conducted both in areas with available bathymetric mapping and areas with unknown habitat types. Bathymetric mapping was typically available for shallower waters (~100m), whereas deep water was often unmapped and our lander drops in deep water occurred primarily in soft sediments. Several areas of known rocky habitats were extensively sampled in order to estimate the statistical power of the BOSS tool when bathymetry is available. At least 37 fish species were observed by the BOSS during this cruise, though this number will likely increase as detailed video analysis is conducted.
 
