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Scientists and engineers at Monterey Bay Aquarium Research Institute (MBARI) have successfully developed and deployed the second generation Deep Ocean Raman In-Situ Spectrometer (DORISS2). Our first generation instrument (DORISS) has been operating over the past three years and established that Raman spectrometry in the deep ocean is possible. However the prototype instrument required improvements in weight and reliability for routine expeditionary use. This has now been achieved. Raman spectroscopy provides new opportunities for advanced sensing of chemical processes in the ocean, with applications to methane hydrates, hydrothermal vent minerals and fluids, and gas fractionation studies, all now in progress. Based on the lessons learned from DORISS, the project team has recently completed a second-generation instrument (DORISS2). Both systems are built around laboratory-based spectrometers from Kaiser Optical Systems, Inc. DORISS2 is smaller, 90 lbs lighter, and significantly more robust than it’s predecessor. The system includes a back illuminated CCD camera that increases the sensitivity of the instrument. DORISS2 is deployed on MBARI’s remotely operated vehicles Ventana and Tiburon, and controlled via an Ethernet connection by an operator on the ship in real-time. In addition, we are developing new methods of calibrating the instrument in situ. The test calibration module comprises luminescent glass (NIST SRM2242) that provides a relative intensity correction, and an acrylic standard block that provides fixed line emissions across the full spectrum enabling wavelength correction. These techniques have been tested during recent deployments to depths of 1000m and provide data quality assurance. Future improvements to the system will include a smaller probe head with increased laser power throughput thereby improving sensitivity, and new sea going fiber optic cables, which minimize signal loss. The development of laser Raman spectrometers for deep-sea science, in addition to new in situ calibration techniques leads us significantly closer to an instrument capable of long-term deployment on a ocean observatory, where active Raman sensing would be of value such as exposed hydrate deposits and vent systems.

