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LONG-TERM GOALS 
 
Characterize the spatial and temporal statistics of the ambient noise field from the sea surface down to 
the greatest depths in the ocean. 
 
OBJECTIVES 
 
The objective of the deep ambient noise project is to develop and deploy a broadband (0.01 - 40 kHz), 
multi-sensor system, designated Deep Sound, which is capable of monitoring sound to the deepest 
depths (11 km) in the ocean. Deep Sound will return depth profiles of  the noise spectral level and the 
vertical and horizontal coherence, along with environmental data and system data. 
 
APPROACH 
 
A Vitrovex glass sphere of approximately 0.5 m internal diameter contains data acquisition and storage 
electronics along with a control CPU (essentially a stripped down PC). Throughputs connect external 
hydrophones and CTD sensors to the interior of the sphere. As the system descends into the ocean 
under the influence of gravity at a terminal speed of about 0.5 m/s, the broadband (0.01 - 60 kHz) 
ambient noise is detected on a suite of HTI deep-diving hydrophones, with vertical and horizontal 
separations. At a pre-assigned depth, which may be as deep as 11 km, a drop weight is released via a 
burn wire, and the system returns to the surface under its own buoyancy. Recovery is achieved with the 
aid of an Argos antenna, an RF locator beacon and a high-intensity strobe light. 
 
WORK COMPLETED 
 
Two versions of Deep Sound have been designed and built, the Mk. I and Mk. II, the latter having 
more hydrophones in horizontal as well as vertical configurations and a number of enhanced features 
which improve performance significantly. The Mk. I version made three descents in the Philippines 
Sea in May 2009, to depths of 5,200 m, 5,500 m and 6,000 m, and in all three cases was recovered 
after a six-hour return trip with little difficulty. These deployments returned unique ambient noise data 
sets, supported by environmental measurements (CTD) and system-monitoring information. 
Since the Philippine Sea experiments, new open-pore foam boots have been fitted to the hydrophones 
to reduce interference from hydrodynamic fluctuations (turbulence), which leads to a dramatic 
improvement in the acoustic recordings (see Fig. 1). The HTI hydrophones are rated by the 
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manufacturer to a depth of 7.5 km, but our requirement is more demanding, since we aim to descend to 
the bottom of the Challenger Deep in the Mariana Trench. Accordingly, we have performed our own 
static-pressure tests on the hydrophones to 18,000 psi, equivalent to a depth of approximately 12 km, 
which is deeper than any part of the ocean. 
 
RESULTS 
 
The effect of the new  open-pore foam boots on acoustic performance is illustrated in Fig. 1, showing 
before-and-after noise spectra, taken in the waters off the coast of southern California. The greatly 
improved quality of the recording from the shielded hydrophone is clearly evident. 
 

 
 

Fig. 1. Ambient noise spectra from HTI hydrophones, taken in the ocean off the coast of southern 
California. a) Unshielded hydrophone, as used on Deep Sound in the Philippine Sea experiment. 
b) A similar hydrophone fitted with an open-pore foam boot, which acts as a flow shield, keeping 

turbulent fluctuations away from the active surface of the sensor. 
 
 
 
With regard to our pressure testing of the HTI hydrophones, they came through with flying colors. The 
acoustic performance of the hydrophones was satisfactory under a static pressure of 18,000 psi (see 
Fig.2), which represents an equivalent depth of some 12 km. The sensitivity of the hydrophones varied 
with pressure, but only weakly, and no irreversible damage was inflicted. 
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Fig. 2. Pressure gauge indicating maximum static pressure (18,000 psi) 

 to which we subjected the HTI hydrophones. 
 
 
IMPACT/APPLICATIONS 
 
The extreme depth capability of Deep Sound opens up a number of potential applications, in addition 
to recording ambient noise. For example, the system could be used to investigate the acoustic 
properties of hydrothermal vents, which are typically found at depths around 5000 m, well below the 
performance limit of most hydrophones. Another interesting possibility is the exploitation of the 
steady descent and ascent rates to provide a synthetic aperture in the vertical. A synthetic vertical 
aperture of 1 km, say, could yield enhanced signal detection while the system remained entirely covert.   
 
TRANSITIONS 
 
It is too early for a transition, since the deep ambient noise system was only recently conceived and is 
still under development. 
 
RELATED PROJECTS 
 
None at present. 
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PUBLICATIONS 
 
Journal Articles & Chapters in Book 
1. D. R. Barclay and M. J. Buckingham, “On the shapes of natural sand grains”, J. Geophys. Res. 114, 

B02209, doi:10, 1-12 (2009) [published, refereed] 
 
2. S. D. Lynch, G. D’Spain and M. J. Buckingham, “Temporal variability of narrow-band tones in a 

very shallow coastal waveguide”,  J. Acoust. Soc. Am., (2008) [submitted, refereed] 
 
3. M. J. Buckingham, “On the transient solutions of three acoustic wave equations: van 

Wijngaarden’s equation, Stokes’ equation and the time-dependent diffusion equation”, J. Acoust. 
Soc. Am., (2008) 124, 1909-1920 (2008) [published, refereed] 

 
4. M. J. Buckingham, “On pore-fluid viscosity and the wave properties of saturated granular materials 

including marine sediments”, J. Acoust. Soc. Am., 122, 1486-1501 (2007) [published, refereed] 
 
5. M. J. Buckingham and E. M. Giddens, “Theory of sound propagation from a moving source in a 

three-layer Pekeris waveguide”, J. Acoust. Soc. Am., 120, 1825-1841 (2006) [published, refereed] 
 
6. M. J. Buckingham and E. M. Giddens, “On the acoustic field in a Pekeris waveguide with 

attenuation in the bottom half-space”, J. Acoust. Soc. Am., 119, 123-142 (2006) [published, 
refereed] 

 
7. M. J. Buckingham, “Causality, Stokes’ wave equation and acoustic pulse propagation in a viscous 

fluid”,  Phys. Rev. E., 72, 026610(9) (2005) [published, refereed]. 
 
8. M. J. Buckingham, “Compressional and shear wave properties of marine sediments: comparisons 

between theory and data”,  J. Acoust. Soc. Am., 117, 137-152 (2005) [published, refereed]. 
 
9. M. J. Buckingham, “Acoustic remote sensing of the sea bed using propeller noise from a light 

aircraft,” in Sounds in the Sea: Introduction to Acoustical Oceanography, edited by H. Medwin, 
(Cambridge University Press, Cambridge, 2005) pp. 581-597 [published, refereed]. 

 
10. P. D. Thorne and M. J. Buckingham, “Measurements of the form function and total scattering cross 

section for suspensions of sands,” J. Acoust. Soc. Am., 116, 2976-2890 (2004) [published, 
refereed]. 

 
11. M. J. Buckingham, “A three-parameter dispersion relationship for Biot’s fast compressional wave 

in a marine sediment,” J. Acoust. Soc. Am., 116, 769-776 (2004) [published, refereed]. 
 
12. M. J. Buckingham, “On the sound field from a moving source in a viscous medium,” J. Acoust. 

Soc. Am., 114, 3112-3118 (2003) [published, refereed]. 
 
13. T. R. Hahn, T. K. Berger, and M. J. Buckingham, “Acoustic resonances in the bubble plume 

formed by a plunging water jet,” Proc. Roy. Soc. Lond. A, 459, 1751-1782 (2003) [published, 
refereed]. 
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14. M. J. Buckingham, E. M. Giddens, F. Simonet and T. R. Hahn, “Propeller noise from a light 
aircraft for low-frequency measurements of the speed of sound in a marine sediment,” J. Comp. 
Acoust., 10 (4), 445-464 (2002) [published, refereed]. 

 
15. M. J. Buckingham, E. M. Giddens, J. B. Pompa, F. Simonet and T. R. Hahn, “Sound from a light 

aircraft for underwater acoustics experiments?,” Acta Acust. united with Acust., 88 (5), 752-755 
(2002) [published, refereed]. 

 
16. M. J. Buckingham and M. D. Richardson, “On tone-burst measurements of sound speed and 

attenuation in sandy marine sediments,” IEEE J. Ocean. Eng., 27 (3), 429-453 (2002) [published, 
refereed]. 

 
17. M. J. Buckingham and M. S. Garcés, “Airborne acoustics of explosive volcanic eruptions,” J. 

Comp. Acoust., 9 (3), 1215-1225 (2001) [keynote address, published, refereed]. 
 
18. N. G. Lehtinen, S. Adam, G. Gratta, T. K. Berger and M. J. Buckingham, “Sensitivity of an 

underwater acoustic array to ultra-high energy neutrinos,” Astroparticle Phys., 697, 1-14 (2001) 
[published, refereed]. 

 
19. M. D. Richardson, K. B. Briggs, D. L. Bibee, P. A. Jumars. W. B. Sawyer, D. B. Albert, T. K. 

Berger, M. J. Buckingham, et al., “Overview of SAX99: environmental considerations,” IEEE J. 
Ocean. Eng., 26 (1), 26-53 (2001) [published, refereed]. 

 
20. M. J. Buckingham, “Precision correlations between the geoacoustic parameters of an 

unconsolidated, sandy marine sediment,” J. Comp. Acoust., 9 (1), 101-123 (2001) [published, 
refereed]. 

 
21. M. J. Buckingham, “Wave propagation, stress relaxation, and grain-to-grain shearing in saturated, 

unconsolidated marine sediments,” J. Acoust. Soc. Am., 108, 2796-2815 (2000) [published, 
refereed]. 

 
22. C. L. Epifanio, J. R. Potter, G. B. Deane, M. L. Readhead, and M. J. Buckingham, “Imaging in the 

ocean with ambient noise: the ORB experiments,” J. Acoust. Soc. Am., 106, 3211-3225 (1999) 
[published, refereed]. 

 
23. M. J. Buckingham, “Theory of compressional and transverse wave propagation in consolidated 

porous media,” J. Acoust. Soc. Am., 106, 575-581 (1999) [published, refereed]. 
 
24. M. J. Buckingham, “On the phase speed and attenuation of an interface wave in an unconsolidated 

marine sediment,” J. Acoust. Soc. Am., 106, 1694-1703 (1999) [published, refereed]. 
 
25. M. J. Buckingham, “Acoustic daylight imaging in the ocean,” in Handbook on Computer Vision 

and Applications, vol. 1, Sensors and Imaging, B. Jähne, H. Haubecker, and P. Geibler, Eds. San 
Diego: Academic Press, 1999, pp. 415-424 [published, refereed]. 

 
26. M. J. Buckingham, “Acoustic pulse propagation in dispersive media,” in New Perspectives on 

Problems in Classical and Quantum Physics. Part II. Acoustic Propagation and Scattering - 
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Electromagnetic Scattering, vol. 2, P. P. Delsanto and A. W. Sáenz, Eds. Amsterdam: Gordon and 
Breach, 1998, pp. 19-34 [published, refereed]. 

 
27. M. J. Buckingham, “Theory of compressional and shear waves in fluid-like marine sediments,” J. 

Acoust. Soc. Am., 103, 288-299 (1998) [published, refereed]. 
 
28. G. B. Deane, M. J. Buckingham, and C. T. Tindle, “Vertical coherence of ambient noise in shallow 

water overlying a fluid seabed,” J. Acoust. Soc. Am.,  102, 3413-3424 (1997) [published, refereed]. 
 
29. N. M. Carbone, G. B. Deane, and M. J. Buckingham, “Estimating the compressional and shear 

wave speeds of a shallow-water seabed from the vertical coherence of ambient noise in the water 
column,” J. Acoust. Soc. Am., 103, 801-813 (1997) [published, refereed]. 

 
30. M. J. Buckingham, “Sound speed and void fraction profiles in the sea surface bubble layer,” Appl. 

Acoust., 51, 225-250 (1997) [published, refereed]. 
 
31. M. J. Buckingham and N. M. Carbone, “Source depth and the spatial coherence of ambient noise in 

the ocean,” J. Acoust. Soc. Am., 102, 2637-2644 (1997) [published, refereed]. 
 
32. M. J. Buckingham, “Theory of acoustic attenuation, dispersion, and pulse propagation in 

unconsolidated granular materials including marine sediments,” J. Acoust. Soc. Am., 102, 2579-
2596 (1997) [published, refereed]. 

 
Conferences, Workshops and Seminars 
 
1. M. J. Buckingham, “Sound waves and shear waves in marine sediments”, Seminar, Seoul National 

University, Seoul, Korea, September 2009 [INVITED]. 
 
2. M. J. Buckingham, “Geo-acoustic Doppler spectroscopy: a novel technique for surveying the 

seabed”, Shallow Water Acoustics Conference (SWAC-09), Shanghai, China September 2009 
[INVITED]. 

 
3. M. J. Buckingham, “Geo-acoustic Doppler spectroscopy: a novel technique for surveying the 

seabed”, Joint Assembly of IAMAS, IAPSO and IACS, Montreal, Canada (MOCA-09), July 2009 
[INVITED]. 

 
4. D. R. Barclay and M. J. Buckingham, “Ambient noise profiling with ‘Deep Sound’”, ONR-

sponsored conference on Underwater Acoustics Measurements: Technologies and Results, June 
2009 (David Barclay received an Honorable Mention in the Best student Paper Olympiad) 
[INVITED]. 

 
5. M. J. Buckingham and D. R. Barclay, “Theoretical developments on sound wave and shear wave 

propagation in marine sediments”, ONR-sponsored conference on Underwater Acoustics 
Measurements: Technologies and Results, June 2009 [INVITED]. 

 
6. M. J. Buckingham, “Sound waves and shear waves in marine sediments”, Symposium on the 

Acoustics of Poro-Elastic Materials, Bradford, UK, 17-19 December 2008 [KEYNOTE 
ADDRESS]. 
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7. M. J. Buckingham, “Sound waves and shear waves in marine sediments”, seminar, California 

Institute of Technology, 30 October 2007 [INVITED]. 
 
8. M. J. Buckingham, “Wave propagation in sediments: strain hardening and the G-S dispersion 

relations”, 8th International Conference on Theoretical and Computational Acoustics (ICTCA), 
FORTH, Heraklion, Crete, 2-5 July 2007. 

 
9. M. J. Buckingham, “Inversions - a radical idea: information from ambient noise”, Pacific Rim 

Underwater Acoustics Conference (PRUAC), Vancouver, Canada, pp. 1-2 [INVITED]. 
 
10. M. J. Buckingham, F. Simonet and D. R. Barclay, “Geo-acoustic inversion experiments in shallow 

water off Kauai using sound from a light aircraft”, in Underwater Acoustic Measurements: 
Technologies and Results, edited by J. S. Papadakis and L. Bjørnø (FORTH, Heraklion 2007), pp. 
125-131. [published, refereed] 

 
11. M. J. Buckingham, E. M. Giddens and F. Simonet, “Inversion of the propeller harmonics from a 

light aircraft for the geoacoustic properties of marine sediments”, in Acoustic Sensing Techniques 
for the Shallow Water Environment: Inversion Methods and Experiments, edited by A. Caiti, N. R. 
Chapman, J-P. Hermande and S. M. Jesus (Springer, Dordrecht, 2006) [INVITED] pp. 257-263. 
[published, refereed] 

 
12. M. J. Buckingham, F. Simonet and D. Barclay, “Doppler spectroscopy and ambient noise 

inversions in the Makai experiment”, in the Proceedings of the 8th European Conference on 
Underwater Acoustics, edited by S. M. Jesus and O. C. Rodriguez, (Carvoeiro, Portugal, 12-15 
June 2006) pp. 687-693. [published, refereed] 

 
13. M. B. Porter, B. Abraham, M. Badiey, M. J. Buckingham, T. Folegot, P. Hursky, S. M. Jesus, K. 

Kim, B. Kraft, V. McDonald, C. de Moustier, J. Preisig, S. Roy, M. Siderius, H. C. Song, and W. 
Yang, “The Makai experiment: high-frequency acoustics”, in the Proceedings of the 8th European 
Conference on Underwater Acoustics, edited by S. M. Jesus and O. C. Rodriguez, (Carvoeiro, 
Portugal, 12-15 June 2006) pp. 9-18 [PLENARY ADDRESS]. [published, refereed]. 

 
14. M. J. Buckingham, “Sediment acoustics measurements using a light aircraft”, SA04 Workshop, 22-

23 March 2006. 
 
15. M. J. Buckingham, “Inversions for sediment geoacoustic parameters using a high-Doppler airborne 

sound source”, ONR SW Progress Review, MBARI, 14-16 March 2005. 
 
16. M. J. Buckingham, “Inversions for the geoacoustic properties of marine sediments using a high-

Doppler, airborne sound source”, Seventh International Conference on Theoretical and 
Computational Acoustics, (Hangzhou, Zhejiang, China, 19-23 September 2005). [KEYNOTE 
ADDRESS] 

 
17. M. J. Buckingham and E. M. Giddens, “Low frequency sound speed measured using a light aircraft 

as an acoustic source”, in Boundary Influences in High Frequency, Shallow Water Acoustics, 
edited by N. G. Pace and P. Blondel (University of Bath, U.K., 5-9 September 2005) pp. 21-28 
[INVITED],  [published, refereed]. 
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18. M. J. Buckingham, E. M. Giddens, F. Simonet and M. Guerra, “Ocean acoustics experiments in the 
Gulf of Mexico during SAX04 using a light aircraft as a sound source”, International Conference 
on Underwater Acoustics Measurements: Technologies and Results, (Heraklion, Crete, Greece, 28 
June - 1 July 2005) [INVITED]. 

 
19. M. J. Buckingham, “From air to sea to sediment: aircraft sound for ocean-acoustics experiments”, 

Conference Honouring Prof. John Papadakis on the Occasion of His Retirement, Heraklion, Crete, 
November 2004 [INVITED]. 

 
20. M. J. Buckingham and E. M. Giddens, “A light aircraft as a low-frequency sound source for 

acoustical oceanography”, in the Proceedings of the Pan Ocean Remote Sensing Conference, 
edited by J. Stuardo (Concepcion, Chile, , December 2004). 

 
21. M. J. Buckingham, “Wave and material properties of marine sediments: theoretical relationships 

for geoacoustic inversions”, in High Frequency Ocean Acoustics, edited by M. Porter, M. Siderius 
and W. M. Kuperman, (La Jolla, CA, March 2004) pp. 1-5 [INVITED]. [published, refereed]. 

 
22. M. J. Buckingham, E. M. Giddens and F. Simonet, “Inversion of propeller harmonics from a light 

aircraft for the geoacoustic properties of marine sediments”, in Acoustic Sensing Techniques for the 
Shallow Water Environment, edited by A. Caiti, N. R. Chapman,  J.-P. Hermand, and S. M. Jesus, 
(Ischia, Italy, Kluwer, 28-30 June 2004) [INVITED]. [published, refereed]. 

 
23. M. J. Buckingham, “Rapid environmental area assessment with ambient noise”, in the Proceedings 

of the 7th European Conference on Underwater Acoustics, edited by D. Simons, (Delft University 
of Technology, Netherlands, 5-8 July 2004) 529-535 [INVITED]. [published, refereed]. 

 
24. M. J. Buckingham and E. M. Giddens, “Aeroplane sound in the sea”, Proceedings of the 7th 

European Conference on Underwater Acoustics, edited by D. Simons, (Delft University of 
Technology, Netherlands, 5-8 July 2004 [INVITED]. 

 
25. M. J. Buckingham, “Light aircraft, propeller noise and Döppler shifts: tools for estimating the geo-

acoustic properties of marine sediments”, 1st Informal MiniWorkshop on Acoustic Cosmic Ray 
Detection, Physics Department., (Stanford University, 13-14 September 2003) [INVITED by Prof. 
Giorgio Gratta]. 

 
26. M. J. Buckingham, “Light aircraft, propeller noise and Döppler shifts: tools for estimating the geo-

acoustic properties of marine sediments”, Seminar, Department of Aerospace and Mechanical 
Engineering, University of Southern California, October 2003 [INVITED by Prof. H. K. Cheng]. 

 
27. M. J. Buckingham, E. M. Giddens, F. Simonet and T. R. Hahn, “Wave properties of sediments 

determined using the sound of a light aircraft”,  in the Proceedings of the International Conference 
on Sonar-Sensors and Systems (ICONS-2002), edited by H. R. S. Sastry, D. D. Ebenezer and T. V. 
S. Sundaram, (Cochin, India, 11-13 December 2002), pp. 43-54, [KEYNOTE ADDRESS]. 
[published, refereed]. 

 
28. M. J. Buckingham, E. M. Giddens, J. B. Pompa and F. Simonet, “Preliminary experiments on light-

aircraft noise as the source of sound in ocean-acoustic inversion applications”, Proceedings of the 
1st International Conference on Inverse Problems: Modelling and Simulation”, (Fethiye, Turkey, 
14-21 July 2002), edited by S. Cohn, A. Hasanoglu, S. Kabanikhin, and A. Tolstoy [INVITED]. 
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29. M. J. Buckingham, E. M. Giddens, J. B. Pompa, F. Simonet and T. R. Hahn, “A light aircraft as a 

source of sound for performing geo-acoustic inversions of the sea bed”, in the Proceedings of the 
6th European Conference on Underwater Acoustics, edited by A. Stepnowski, R. Salamon and A. 
Partyka,  (Gdansk, Poland, 24-27 June 2002), pp. 465-470. [INVITED]. [published, refereed]. 

 
30. M. J. Buckingham, E. M. Giddens, J. B. Pompa, F. Simonet and T. R. Hahn, “An airborne sound 

source and an ocean receiver for remote sensing of the sea bed”, in the Proceedings of the 6th Pan 
Ocean Remote Sensing Conference (PORSEC), edited by B. P. Pasaribu, R. Kaswadji, I. W. 
Nurjaya and J. L. Gaol, ( Bali, Indonesia, 3-6 September 2002),  pp. 203-207 [published, refereed]. 

 
31. M. J. Buckingham, "Wave propagation in dispersive marine sediments: a memorial to David G. 
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T. F. Gao (Beijing, 21-25 May 2001), pp. 7-14 [KEYNOTE ADDRESS]. [published, refereed]. 

 
32. M. J. Buckingham, "Acoustical oceanography in perspective", in the Proceedings of the Institute of 

Acoustics, v. 23 Pt. 2, Acoustical Oceanography, edited by T. G. Leighton, G. J. Heald, H. D. 
Griffiths, and G. Griffiths, (Southampton Oceanography Centre, 9-12 April 2001), pp. 1-10, 
[KEYNOTE ADDRESS]. [published, refereed]. 
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34. M. J. Buckingham, “New theoretical basis for determining the geoacoustic parameters of the 
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1. D. N. Riches and M. J. Buckingham, “Improvements in or relating to tilt sensors”, Patent No. 
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2. M. J. Buckingham and J. Edwards, “Suspension apparatus”, Patent Application No. 8127155, 
September 1981. 
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HONORS/AWARDS/PRIZES 
 
1.  M. J. Buckingham, Royal Aerospace Establishment, Clerk Maxwell Premium, IERE, U.K., for 

research on the detection of gravitational radiation (1972). 
2.  M. J. Buckingham, Royal Aerospace Establishment, A. B. Wood Medal, Institute of Acoustics, 

U.K. (1982) 
3.  M. J. Buckingham, Commendation for Distinguished Contributions to Ocean Acoustics at the 

Naval Research Laboratory, Washington D. C., U.S.A. (1984) 
4.  M. J. Buckingham, Alan Berman Publication Award from the Naval Research Laboratory, 

Washington D. C., U.S.A. (1988). 
5. M. J. Buckingham, Scripps Institution of Oceanography, Science Writing Award for Professionals 

in Acoustics from the Acoustical Society of America (December 1997), for the article on “Seeing 
underwater with background noise”, Scientific American, v. 274 (No. 2), 40-44 (1996). 

6. M. J. Buckingham, Scripps Institution of Oceanography, Finalist, Discover Magazine Awards for 
Technological Innovation, June 1998 (Sight category) for pioneering acoustic daylight imaging. 

7. M. J. Buckingham, Scripps Institution of Oceanography, Multiple entries in Marquis Who’s Who 
and Strathmore’s Who’s Who. 

8. M. J. Buckingham,Scripps Institution of Oceanography, Technical Program Chair of the 134th 
Meeting of the Acoustical Society of America, San Diego, California, 1-5 December 1997. 

9. M. J. Buckingham, Scripps Institution of Oceanography, Technical Program Chair of the 148th 
Meeting of the Acoustical Society of America, San Diego, California, 15-19 November 2004. 

 
My graduate students have been awarded seven “best student paper” prizes for presentations at 
international acoustics conferences. 
 
1. Thomas Berger, 1st Prize for “Low-frequency acoustic emissions of a plunging water jet. Part 1: 

experiment”, 136th Meeting of the Acoustical Society of America, 12-16 October 1998. 
2. Thomas Hahn, 3rd Prize for “Low-frequency acoustic emissions of a plunging water jet. Part 2: 

theory”, 136th Meeting of the Acoustical Society of America, 12-16 October 1998. 
3. Eric Giddens, 1st Prize for “Sound from a light aircraft for underwater acoustic applications”,144th 

Meeting of the Acoustical Society of America, Cancun, Mexico, 2-6 December 2002. 
4.   Eric Giddens, 1st Prize for “Geoacoustic inversions in shallow water using Doppler-shifted modes 

from a moving source” 148th Meeting of the Acoustical Society of America, San Diego, 
California, 15-19 November 2004. 

5. David Barclay, 1st Prize for “The effect of grain shape on the porosity of marine sediments”, 154th 
meeting of the Acoustical Society of America, New Orleans, Louisiana, 27 November-1 December 
2007. 

6. David Barclay, 2nd Prize for “Doppler geo-spectroscopy in the Makai experiment”, 155th meeting 
of the Acoustical Society of America, Paris, France, 29 June-4 July 2008. 

7. David Barclay, Honorable Mention in the Best Student Paper Olympiad for “Ambient noise 
profiling with ‘Deep Sound’”, Underwater Acoustics Measurements: Technologies and Results, 
ONR sponsored conference, Nafplion, Greece, June 2009. 


