This research effort is focused on accurately assessing and continuously monitoring the population, density distributions, and short-term volatile behavior of fish populations spanning thousands of square kilometers. This is made possible with a remote sensing technology involving ocean-acoustic waveguide propagation which surveys at an areal rate roughly one million times greater than that of conventional fish finding methods. Underwater-acoustic remote sensing in the ocean relies on the capacity of the continental-shelf environment to behave as an acoustic waveguide where sound propagates over long ranges via trapped modes that suffer only cylindrical spreading loss rather than the spherical loss suffered in conventional fish finding sonar technologies.  Conventional approach employs only waterborne propagation paths that are restricted to much shorter ranges, on the order of the local water depth, and much higher frequencies where attenuation is much greater.

In its first demonstration on the New Jersey Continental Shelf (~200km south of Long Island), field measurements made by ocean-acoustive waveguide remote sensing (OAWRS) were used to show that the areal density, dynamics, and behavior of fish populations can be continuously monitored with minute-to-minute updates over thousands of square in continental shelf environments.
Typical realizations of the instantaneous horizontal structure of very large fish shoals, comprising perhaps the largest massing of animals ever instantaneously imaged in nature.
OAWRS Bi-Static Configuration:

To form an instantaneous OAWRS image, a vertical source array sends a short broadband transmission of sound out omni-directionally in horizontal azimuth. As they travel, the sound waves reflect from the sea surface and bottom to form standing waves in depth that are called waveguide modes. These are analogous to the normal modes of a vibrating guitar string, where the entire vertical water column of the ocean acts like the plucked string. As the modes propagate horizontally outward from the source, they interact with and scatter from environmental features along the way. Scattered returns from environmental features are then continuously received by a horizontally towed line array and charted in horizontal range and bearing by temporal matched filtering and planewave beamforming. The resulting 2-D image is an instantaneous snapshot of the ocean waveguide environment over the two-way travel times of the signal returns.  

OAWRS images of areal fish population density can then be generated by compensating for (i) two-way transmission loss in the range-dependent continental-shelf waveguide, (ii) the spatially varying resolution footprint of the OAWRS system, (iii) fish target strength, and (iv) source power.
What is a waveguide?
A waveguide is a bounded medium that efficiently channels propagating waves. In free space, the intensity (power per unit area) of waves propagating from a point source to a distant receiver is inversely proportional to the square of the range from the source to the receiver. Source power is geometrically spread over spherical areas that increase with the square of this range. In a waveguide, spreading loss is determined by the geometry of the bounded medium. In a one-dimensional tube of constant cross-section, source power no longer spreads as range increases beyond the tube diameter, so that the mean sound intensity over the cross-section stays fixed. As a medium for acoustic waves, the ocean is bounded by the air above and the seafloor below. For ranges much greater than the ocean depth, where OAWRS is particularly useful, loss in mean intensity due to geometric spreading occurs over cylindrical areas, increasing in direct proportion to range if ocean depth is constant or nearly constant, as it typically is. Conventional fish finding sonar (CFFS) operates over ranges less than or on the order of the local ocean depth, and so is typically governed by the spherical spreading loss encountered in free-space. OAWRS also uses lower frequency waves that suffer far less attenuation from absorption and scattering in the medium than the waves used by CFFS.

