The sound propagation model was based on the assumptions that the water surface and the sediment bottom were flat, and the sound-speed profile at each field site was homogeneous. A test signal, assumed to be the source signal, was imported into the model and the received sound with animal, i.e., sound source, at difference distance between hydrophone and animal and different animal depth were estimated for each hydrophone depth. The animal depth ranges from the water surface (0) to the bottom at 1 m increments and the distance between hydrophone and animal was start at 1 m and with an increment of 1 m. The signal at the receiver was estimated as the sum of the direct path signal and multipath propagated signal after accounting for absorption, refraction, and reflections from the surface and or bottom boundaries [1] using following equations: 
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if m was even, or:
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[bookmark: OLE_LINK39][bookmark: OLE_LINK72]If m was odd, and where Sr was the signal at the receiver, Sdp was the direct path signal, Ssp was defined as the multipath propagation signal with the initial reflection point at the air–water interface, Sbp was defined as the multipath propagation signal with the first reflection point at the water–bottom interface, m was the total number of signal reflection points at the air–water and water–bottom interfaces for a multipath propagation signal, j was the maximum reflection boundary in consideration and was conservatively defined as 20 in this study. S(t) was the signal at the source in volts, r0 was the length of the direct sound path in m, Rs(m) and Rb(m) were the reflective coefficients at the air–water interface and water-bottom interface respectively, for multipath propagation with total number of m reflection points, nssp(m) and nbsp(m) were the total number of reflections at the air–water interface and water-bottom interface, respectively, for multipath propagation with a total number of m reflection points and the initial reflection point at the air–water interface, nsbp(m) and nbbp(m) were the total number of reflections at the air–water interface and water-bottom interface, respectively for multipath propagation signal with a total number of m reflection points and the initial reflection point at the water–bottom interface, rs(m) and rb(m) were the signal propagation length for multipath propagation with a total number of m reflection points and the initial reflection point at the air–water and water–bottom interface, respectively. △tsp(m) and △tbp(m) were the time lags of the arrival time at the receiver between direct and multipath arrivals with a total number of m reflection points and the initial reflection point at the air–water and water–bottom interface, respectively. zs , zm and zb were the acoustic impedances of the air, water and substance, respectively. θs(m) and Φs(m) were the incident (same as reflected) and transmitted angle, respectively for multipath propagation signal with a total number of m reflection points and the initial reflection point at the air–water interface (Fig.3). θb(m) and Φb(m) were the incident (same as reflected) and transmitted angle, respectively, for multipath propagation signal with a total number of m reflection points and the initial reflection point at the water–bottom interface (Fig.3), cs cw and cb are the sound velocity in air, water and substance, respectively, ro was the horizontal separation between the animal and the hydrophone, hs(m) and hb(m) were the height (vertical propagation length) of the multipath propagation signal with a total number of m reflection points and the initial reflection point at the air–water and water–bottom interface, respectively by referencing the animal location, dh, da and dw were the depth of the receiving hydrophone, the animal and the water, respectively. 
θs(m) andΦs(m) (in the upper left inset of Fig.3) were linked according to Snell’s law:

    (18)

   (19)
θb(m) and Φb(m) (in the lower left inset of Fig.3) were linked according to Snell’s law:

    (20)
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In the water-bottom surface, if the incident angle was larger than the critical angle (θc), where 

    (22)
then the signal will be total reflected, and no real transmitted angle exist, the Rb(m) was set at 1.
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