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ABSTRACT OF DISSERTATION
The Detectability of Goliath Grouper Sounds in Nearshore Waters Using a Normal Mode Propagation Model

This research presents findings from an in-situ experiment utilizing a hydrophone line array to capture sound production of the Goliath grouper.
Analysis revealed that Goliath grouper calls exhibit multiple frequency components, including one high amplitude component and 2 to 3 low
amplitude components. The primary high amplitude component is concentrated in the 30 to 70 Hz band, peaking around 50 Hz, while lower
amplitude components span 20 to 30 Hz, 70 to 115 Hz, and 130 to 200 Hz. The loudest recorded Goliath grouper call reached 113.07 dB re 1 puPain
a 1 Hz band. Comparison between in-situ data and results from a normal mode transmission loss model identified regions where echo level
increased with propagation distance. This suggests that the loudness of the call may not necessarily indicate proximity, indicating the Goliath
grouper might rely on other cues, such as changes in the frequency profile of its call, for localization. Two methods for estimating call distance are
presented. The first method utilized modeled transmission loss curves and measured transmission loss across the hydrophone line array. This
method was also capable of determining the source level of the calls, yielding source level estimates ranging from 124.01 to 144.83 dB re 1 puPa.
The second method employed match field filtering, validating the accuracy of the transmission loss model. Both methods produced similar call
distance estimations, ranging from 11.5 to 17.1 meters, placing the grouper inside or near its typical habitat. The recorded calls and transmission
loss model both showed that the transmission loss per frequency band varied which affects the call frequency magnitude structure over distance.
The accuracy of the matched filter can be improved for automatic call detection by using multiple templates. The matched filter was able to detect
all 5 calls that were studied in this paper with the furthest call being 120 meters away. Detecting a call at further distances may be possible
depending on the magnitude of the call and the signal-to-noise ratio. It was determined that a call could be detected up to 297.3 m away by using a
theoretical detection threshold and signal-to-noise ratio.
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