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time segments gave a display of the beam-time history of features of the 
seafloor that scattered sound back to the array. Examples of beam-time 
histories are shown in Figs. 6 and 7. It can be seen that the direct arrival is 
followed by arrivals due to multiple reflection from the seafloor at high 
grazing angles. These appear strong on all beams because of sidelobe 
reception of the overloaded signals. Later arrivals are primarily due to 
backscattering from the seafloor at low grazing angles. The records also 
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Fig. 6 
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Beam-time history at 600 Hz: 50-Hz bandwidth and array orientation 45°; 
positive azimuth toward ship; explosive source occurs at t = 6 s. 
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Fig. 7 
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Beam-time history at 700 Hz: 50-Hz bandwidth and array orientation 270°; 
positive azimuth toward ship; explosive source occurs at t = 6 s. 
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show continuous arrivals (artifacts) that are unrelated to returns from the 
explosive source and are comprised of towship and shipping noise. The major 
features are caused by backscattering from major physiographic features, 
e.g. island slope of Sardina and the Baconi Seamounts. 

Scattering strengths were calculated using Eq. (1) and are shown in 
Fig. 8 as a function of frequency. Also shown are other scattering strength 
values calculated from directional measurements at low frequency [9,10]. 
The frequency dependence of the scattering strengths of these data is 
apparently weak. This is in agreement with most measurements of scattering 
from the seafloor at frequencies of 2 kHz to 100 kHz [14]. More data are 
required before the relationship at low frequencies can be established. 
However, at this point these limited data certainly do not suggest the very 
strong frequency dependence (about 1.6 power dependence, or 4.8 dB per 
octave) found in some of the high-frequency (13 to 290 kHz) data of 
McKinney and Anderson [15]. 
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Fig. 8 
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Scattering strength versus frequency: data for coasts of South Italy 
and Alaska taken from Refs. 9 and 10 respectively. 

CONCLUSION 

Directional measurements of backscattering were made with an omni-
directional explosive source and a linear towed receiving array. The 
hydrophone signals were processed to form receiving beams 
and the data are displayed as images of the scattering features of 
the seafloor. The scattering strengths obtained exhibit weak frequency 
dependence, but more data are required before the frequency dependence of 
the seafloor features can be established. 
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