Acoustics 08 Paris

ACOUSTICS2008/3264
Depth-dependent resonant target strength analysis of a dense
Atlantic Herring school from wide-area OAWRS and localized 3D
morphology sensing

Daniel Cocuzzo®, Zheng Gong®, Mark Andrews?®, Ioannis Bertsatos?, Tianrun Chen®, Hector Penad, Thomas
Weber®, Nicholas Makris® and Purnima Ratilal®
aNortheastern University, 302 Stearns Center, Rm 311, 360 Huntington Ave, Boston, MA 02115, USA
PMassachusetts Institute of Technology, Room 5-435, 77 Massachusetts Avenue, Cambridge, MA 02139, USA
“Massachusetts Institute of Technology, Room 5-212, 77 Massachusetts Avenue, Cambridge, MA 02139, USA
dInstitute of Marine Research, PO Box 1870, 5817 Bergen, Norway
¢University of New Hampshire, Ctr. for Coastal and Ocean Mapping, 24 Colovos Road, Durham, NH 03824,
USA

The depth-dependent target strength of Atlantic Herring is estimated at several distinct bandwidths close to
their resonance frequency for a localized, highly dense school observed during the NOPP-sponsored Gulf of
Maine Experiment on September 22, 2006. An ocean acoustics waveguide remote sensing (OAWRS) system
was deployed near George’s Bank to investigate the migration and spawning behavior of fish over wide areas.
In conjunction with OAWRS, a Simrad EK60 conventional fish-finding echosounder (CFFS) and a Reson
Seabat 7125 multibeam sonar system were deployed to provide local depth extent and 3D volume morphology
of the dense herring school. The calibration of low-frequency target strength derived from OAWRS data using
localized CFF'S density and multibeam 3D volume estimates as inputs is discussed. The correlation between
the mean depth of the vertically migrating herring school and its resonance frequency is investigated. The
results are compared with a theoretical model for 3D resonance scattering from fish swimbladder modeled
as a spheroidal bubble. This analysis may allow inference of fish depth and species classification based on
the scattered frequency response of targets imaged by OAWRS. Implications for classifying general localized
targets, biological or man-made, are discussed further.
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