Detection of marine larvae using the AUV Gulper and bench-top SHA.
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MBARI has developed a new payload for our autonomous underwater vehicles (AUVs) that links the physical environment the biological marcofauna. The AUV Gulper is a water sampling payload that captures ten 2-liter samples in less than 2 seconds. The sampler is complement to a wide array of onboard sensors and intelligence for targeting specific water masses.

The Gulper conducted three different sampling regimes; around the Environmental Sampling Probe (ESP), in the Salinas river plume, and in the internephloid layer. On all missions, marine invertebrates were detected using bench-top 18S ribosomal RNA targeted sandwich hybridization assays (SHA) and later qualified using PCR (polymerase chain reaction) and sequencing. General molecular probes used in SHA targeted taxa common to the Monterey Bay including the mussels Mytilus, general crustaceans, general polychaetes, and the invasive green crab, Carcinus maenas, common in Elkhorn Slough. General crustaceans and Mytilidae mussels were detected in all assays. Polychaetes were detected in the internephloid layer and in the plume from Elkhorn Slough and green crabs were never detected. PCR amplifications of lysates retained from SHA on five different gene loci further identified various decapod crustaceans, polychaete worms, and gastropod mollusks. Also identified by amplifications were non-targeted organisms such as marine alpha-proteobacteria, diatoms, green microalgae, red algae, sponges, and cnidarians.

The ability of the Gulper to identify and sample discrete water layers, such as the INL, introduces a novel approach to studying larval transport mechanisms. 
