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http://www.oce.uri.edu/ao/AO_2007/IASOO.htmand the Acoustical Oceanography Subcommittee on Integrated Acoustics Systems for Ocean Observatories (IASOO) of the Acoustical Society of America ()
Passive and active acoustic systems should be developed as components of the global ocean observing system.  Such acoustic systems have capabilities that are difficult or impossible to obtain using other sensing systems (Howe and Miller 2004, ORION 2005).  We propose a white paper on this topic and request it be the subject of a plenary talk in Session 4A (Frontiers in In-Situ observing technology).
Monitoring of Sound.  Monitoring ocean sound is valuable for a variety of reasons, ranging from studying underwater earthquakes (T-phase; also in association with improved tsunami warning), to detecting clandestine explosive tests (e.g., CTBTO hydrophone arrays), to measuring wind and rain, to long-term monitoring of biological processes (cetaceans, fish, invertebrates) (Lammers et al. 2007), to determining trends in the “climate” of ocean sound levels. With only a handful of modest hydrophone arrays deployed across an ocean basin on platforms of opportunity such as DART moorings, OceanSite buoys, or gliders, fairly thorough monitoring of sound can be achieved. 

Tracking, or Underwater GPS.  With the addition of a small number of acoustic sources to an acoustic network, observing instruments such as profiling floats (Davis and Zenk 2001) or marine fauna can be located, counted and tracked as they travel under the sea. Accurate tracking of neutrally-buoyant floats enables Lagrangian measurements of ocean circulation.

Ocean Acoustic Thermometry/Tomography.  Acoustic tomography is now well established, and the approach was accepted as part of the ocean observing system during OceanObs'99 (Koblinsky and Smith 2000, Dushaw et al. 2001).  The North Atlantic and Arctic (Mikhalevsky et al. 2001) were highlighted as regions that would be most suitable for tomographic observing arrays.  OceanObs'99 also identified key areas appropriate for tomography such as the Strait of Gibraltar; such an observing system has been implemented in Fram Strait (Sagen et al. 2008).  During the decade since OceanObs'99, the Acoustic Thermometry of Ocean Climate (ATOC) program demonstrated the value of long-term, transbasin measurement of temperature by tomography using a prototype array in the eastern North Pacific (Dushaw et al. 2008). It is evident that sparse point measurements of temperature by drifting, profiling floats do not provide either the high-temporal resolution, or the accurate gyre-scale averages of temperature, afforded by acoustic remote sensing.  The point data are dominated by the noise of small-scale processes.  Tomography is naturally an integrating, large-scale measurement, hence it is insensitive to the noise from smaller-scale oceanographic structure. 
Extensive studies have established that the signals employed for long-range tomography do not adversely affect marine life.
Tomography has a role in the ocean observing system as a measurement type that is complementary to altimetry and profiling floats.  Tomography is a subsurface measurement of temperature; salinity contributes negligibly. Tomographic measurements extend into the abyssal ocean.  The measurement can be made without risk of calibration drift. Tomography 

measurements are nearly instantaneous (a measurement of an ocean basin in an hour) and can be made at any sampling rate (increased sampling adds essentially no additional cost). The number of acoustic paths increases quadratically with the number of sources and receivers.  Because of the integral nature of the data, tomography is best employed in conjunction with numerical ocean models (ATOC 1998, Worcester et al. 2005), e.g., through programs such as ECCO or GODAE.
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