
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. The AUV Gulper project team has spent the past three years building a system capable of rapidly capturing discrete large-volume water samples during a standard AUV transect. The Gulper mid-body payload is comprised of ten syringe-like water samplers. Each sampler is spring-actuated and can acquire a full 2-liter sample in less than two seconds. The 2-liter sample volume is sufficient to adequately sample sparse microbial populations. Large sample volumes also enable multiple science users to share a single sample. This rapid sampling permits us to accurately collect water samples from thin layers or other targets of interest. The system is designed with the capacity to take multiple samples in rapid succession (<1 sec between samples). Each sampler must be pressure compensated because a typical AUV transect involves up to 70 yo-yos, a flight pattern during which the vehicle dives to a fixed depth and then resurfaces. The pressure compensation of the sampler was accomplished using a low durometer silicon rubber diaphragm. The AUV Gulper complements the wide array of sensors currently integrated on MBARI’s autonomous underwater vehicles (AUVs).

In 2007, we completed building set of 10 samplers and mounted them, with their associated electronics and cabling, in the AUV midbody section. Field tests of the complete system began in May 2007, and we succeeded in completing a mission with all the samplers capturing water.
