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Scientists and Engineers at the Monterey Bay Aquarium Research Institute (MBARI) have developed and deployed a laser Raman spectrometer (LRS) for in situ analyses of biogeochemical targets in the deep ocean.  DORISS (Deep Ocean Raman In Situ Spectrometer) is based on a laboratory model LRS from Kaiser Optical Systems.  Engineering test deployments conducted over the past 2.5 years to depths as great as 3600 m have shown that Raman spectra of high quality can be obtained in the deep ocean.  

Transparent objects are relatively easy to analyze, but optically opaque targets present a significant positioning challenge due to the small focal volume of the laser.  In order to provide the precision positioning and stability necessary to analyze opaque targets on the seafloor, we have developed a precision underwater positioner (PUP).  PUP consists of 3 degrees-of-freedom (Z, R, and theta) on a tripod platform, and moves with a precision of 0.1 mm.  A camera, light, and crossing laser help in positioning the DORISS probe head.  DORISS and PUP are deployed by MBARI’s remotely operated vehicles (ROVs), which provide power and communications to the instruments.  ROVs Tiburon and Ventana are capable of reaching ocean depths of 4000 m and 1800 m, respectively.


DORISS has been deployed a number of times in Monterey Bay to collected spectra of standards on the seafloor, and to conduct gas dissolution experiments.  During a 2003 expedition to the Gulf of California, we obtained the first in situ spectra of a natural target – natural gas exiting the seafloor at 1582 m depth.  In 2004 at Hydrate Ridge off the coast of Oregon we collected spectra of natural gas, gas hydrates, and bacterial mats.  Additional dives at a hydrothermal site on Gorda Ridge gave us the opportunity to collect spectra of hydrothermal fluids and minerals (anhydrite and barite).  

