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	Project Summary

	

	Although MBARI AUVs are currently equipped with a wide array of sensors, important science remains inaccessible to underway instrument readings alone.  Many applications require a sample of water for analysis, for example plankton and larval ecology, Harmful Algal Bloom (HAB) detection, and sediment transport / carbon flux. The ability to take a water sample aboard the AUV has been explored and sought at MBARI for years.  
In 2006, we refined our sampler prototype, which was then tested on the ROV Ventana and the AUV. Some of the challenges we faced in designing this prototype were sealing the sample to prevent leaking, accommodating the pressure changes between the sample water and the seawater, triggering the sample intake, and meeting the requirement to capture 2L of water in only a few seconds. The final prototype met all the requirements. In addition to building the samplers, we also built an oil-filled housing for a new type of actuator for sample triggering. This light weight, low power shape memory actuator, is an excellent alternative to heavier, more power hungry submersible solenoids. Custom pressure-tolerant electronics are mounted within the actuator housing. These electronics enable the AUV main vehicle controller to fire each sampler and record the fill time. The electronics and software have been successfully tested on the AUV. During 2006 we also began working with members of the software engineering autonomy groups on the specification and development of behaviors needed for AUV Gulper science use cases.  Preliminary testing of one autonomy algorithm was conducted at sea in December.

In early 2007, we will complete a set of 10 samplers and mount them in an AUV midbody section. We plan to complete engineering testing of the complete system in the Spring of 2007. We will develop a science testing plan, so that all the scientists involved have an opportunity to evaluate how well the system works for their intended application. We will also be developing more elaborate sampling schemes such as an adaptive sampling protocol.
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John Ryan shared Jim Bellingham's invited talk at the AUV Science Applications Workshop in Woods Hole.  The talk was entitled, "AUVs as Elements of Coastal Observing Systems", and the AUV Gulper was hilighted as an important emergent technology for advance science applications with AUVs.
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