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Although in situ measurement and sensing is an ultimate goal for ocean observation, there are few available sensors for quantifying many important, non-conservative chemical and biological properties of seawater. Obtaining multiple, discrete water samples for laboratory based analyses remains a critical requirement for many important science problems in chemical and biological oceanography. Indeed, this capability will be critical for calibrating and ground truthing any future in situ sensors. Currently, MBARI’s ROVs are capable of taking one to two samples per dive, using standard Niskin type bottles, crudely tripped by the mechanical arm. This capability is inadequate, since multiple, discrete samples cannot be acquired on any ROV dive, compromising science payoff in many different mission contexts. Specific science missions requiring discrete seawater sampling include midwater projects aimed at characterizing the chemistry and biology of the oxygen minimum layer, as well as benthic projects focussed on the geology, chemistry and biology of methane and hydrocarbon seeps. Therefore, we propose the completion of design, fabrication and field testing of a seawater sampling device for deployment on MBARI ROVs and other platforms.

At present, water sampling technology in oceanography is dominated by relatively large volume samplers that can take no more than 24 samples per deployment. In addition most of these samplers require considerable time for set-up and sample extraction. Several years ago, a group at MBARI initiated a project to design a tool to obtain up to 100 small volume samples. It was envisioned that this sampler could be mounted on a variety of platforms such as CTDs, ROVs, AUVs, drifters and moorings. A prototype of this instrument has been constructed and has undergone preliminary tests on the ROV Ventana. Subsequent to the successful initial tests, some components failed. The sampler is currently being outfitted with new motors and a new controller and will be available for testing and use during the second half of 1999. This sampler is based on collecting 20ml samples in syringes that can be flushed and filled within about two seconds. Since the syringes are part of a continuous loop, any number of samples can be accommodated. In its present test configuration the sampler is configured to take 50 samples. A micro-controller manages all required motions and several options are available to initiate sampling. A small battery pack makes this unit platform independent. A prototype laboratory interface has also been tested to extract samples and automatically introduce them into analytical equipment. 

During the Year 2000 we plan to review this effort and proceed to with one of the following options:

1. Accept the basic design and build a second unit for routine use while continuing to use the prototype as a test facility.

2. Choose a commercially available sampler. – No suitable device has been identified at this time.

3. Re-initialize the design process to examine a different technology.    

If we proceed with option 1, then the sampler can be adapted for use on the profiling CTD-Rosette system, drifters and moorings. The present geometry is not suitable for AUV deployment, but some of the principles incorporated in the design may find an application in an AUV based water sampler. Although water sampling has been the primary focus of this development effort, we have realized that this device is also suitable for simple in-situ sample processing. Slight modifications will allow this sampler to perform in-situ filtration (of any volume) and to inoculate incubations.
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