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 Abstract- MBARI is a non-profit privately funded research institute devoted to the development of technology that supports ocean sciences. The mission of MBARI is to achieve and maintain a position as a world center for advanced research and education in ocean science and technology, and to do so through the development of better instruments, systems, and methods for scientific research in the deep waters of the ocean. A current challenge in ocean science is the measurement of CO2 & CH4 hydrates and the identification and observation of phase changes associated with these hydrates. One solution under investigation is adapting Laser Raman Spectrometry for use in the deep sea. The Laser Raman spectrometer (LRS) is a powerful, non-destructive tool that allows the user to obtain quantitative and qualitative molecular data on a variety of solids or solutions. The LRS provides the ability to obtain specific information on chemical and physical characteristics of a target sample using non-invasive techniques. This measurement technique holds distinct advantages over classical methods of identifying and sampling specimens from the seafloor because it does not require that a sample be returned to the surface for analysis. The LRS uses a high intensity laser light, which induces a vibration in the molecular structure of the target sample. The molecular vibration causes scattered light from the laser to be shifted in wavelength. These shifted wavelengths give discrete spectral patterns characteristic of the target molecules. The LRS assembly consists of a 40mw, 532nm wavelength laser, a optical probe assembly for imaging and focusing the laser beam, a spectrometer for discriminating the scattered wavelengths, and a detector for recording the intensity of the scattered radiation. The advantage of Raman over classical spectroscopy is Raman measures the change in wavelength of the scattered electromagnetic radiation and not the absorption or emission of the radiation itself.    
Kaiser Optical Systems manufactured the LRS instrument used for this project; the intended use is as a bench top laboratory instrument. Adapting the LRS for use as an in-situ measuring instrument in the ocean requires a support ship and a means of delivering the instrument to the investigation site deep in the sea. This is accomplished at MBARI using the state of the art R/V Western Flyer with its S.W.A.T.H. (Small Waterplane Area Twin Hull) design and the cutting edge technology of “Tiburon” MBARI’s deep diving (4000m) remotely operated vehicle. Technical challenges associated with taking a laboratory instrument to sea are the conditions imposed by a hostile environment such as high pressure and a dynamic seawater medium. In addition controlling an instrument remotely via a 4000m cable has it’s own set of technical hurdles. This paper outlines the technical details required in making a laboratory instrument seaworthy as well as useful in acquiring quantitative and qualitative molecular data that can be used for in-situ physical & chemical sensing in the ocean.
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