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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.  

During 2004, we conducted a feasibility study to define science use case scenarios of an AUV water sampling system and the engineering functional requirements that stem from those needs. The group determined that off-the-shelf samplers would not meet the requirements for rapid sampling without modifying the current AUV flight pattern. Thus, to support science users’ needs it was necessary to design and build a custom system in-house.
In 2005, we built several sampler prototypes, which were 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. In addition to building the samplers, we also built an oil-filled housing to test a new type of actuator for sample triggering. This light weight, low power shape memory actuator, which we are now in the process of evaluating, would be an excellent alternative to heavier, more power hungry submersible solenoids. We have also finished the preliminary layout for an AUV mid-body section which will house 10 1.9 L samplers, in addition to the batteries, a foam pack, and the LISST.
In 2006, we will build a set of 10 samplers and mount them in an AUV midbody section. We have six dedicated ship days throughout the year to test this system. 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. Future plans for the system involve developing more elaborate sampling schemes such as an adaptive sampling protocol.
