
Getting	the	best	science	into	the	hands	of	people	solving	the	ocean’s	hardest	problems. 
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Detection	Range	for	a	Rice’s	Whale	Call	Along	
a	Previous	infiniTE™	Float	Track
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Quick	Intro

• Bioacoustics
• Soundscape	analysis
• Humpback	whale	social	call	cataloguing
• Effects	of	noise
• PHySIColombia
• Ship	Shock	Trials	/	Pile	Driving	Impact	Volumes
• Mode	Decomposition	for	non-machine	learning	DSP	approach
• Improving	D/C	for	cue	rate	and	density	estimation	improvements



Yi’s	initial	proposal:

If	we	put	a	hydrophone	on	the	infiniTE™	
float	in	the	Gulf	of	Mexico,	do	you	think	
we	could	pick	up	Rice’s	Whales?



My	response:

Yes.	But.	How	far?	What	depth	
do	we	deploy	it	at?	And	what	if	
they	are	farther	South	than	
Melissa	has	recorded	them?



Literature	Review

• Soldevilla	et	al.,	2022
• Call	at	1-14	m	deep	
• (average	of	6	m	for	
model)

• Sirovic et al., 2014
• Downswept pulse pair 

source levels of 155 +/- 14 
dB re: 1 µPa at 1m 
(Sirovic´ et al., 2014) 
• (assume 160 dB for model)



Propagation	Modeling:	quick	intro

• In	SONAR	Equation	of	SL	–	TL	=	RL,
• Propagation	modeling	software	calculates	TL
• Red	areas	most	intense
• Blue	areas	least	intense
• Can	include	NL	for	more	realism
• Can	introduce	threshold	for	RL	depending	on	sensor’s	sensitivity
• Improved	TL	predictions	with	better	bathymetry,	better	sediment	grid,	
better	SSP	grid,	etc.
• For	project	planning,	can	calculate	area	or	volume	of	expectation	of	
receiving	a	Rice’s	Whale	call	from	infiniTE™	float	for	various	locations



Propagation	modeling	of	actual	float	track
• “Peregrine”	–	parabolic	equation	software	(AOS)

• Track	line	once	per	day	from	infiniTE™	float
• Transmitter	depth	=	6	m	

• (can	make	random	set	of	depths	to	imitate	whale)
• Receiver	depth	=	20	(or	actual	float	track	depth)

• 20m	stationary	better	to	be	close	to	Rice’s	whale	calling	depth,	above	SSM,	and	far	
enough	away	from	surface	(above	18	m	in	other	study	in	similar	area	was	
showing	too	much	loss	of	reception	from	surface	refraction)

• Freq	=	100	Hz
• Bathymetry	=	GEBCO
• SSP	=	WOA
• Sediment	size	=	-2	phi	(Wentworth)



Transmission	Loss	from	actual	float	track

Assume hydrophone receptive to 60 dB
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What	if	deploy	off	Eastern	Mexico?
• Open	to	options	of	where	to	deploy	in	SW	GoM
• Invited	Dra.	Esther	Jimenez	and	Dr.	Hiram	Nanduca	to	our	
conversations	to	determining	best	location	for	that
• Could	leverage	current	data	to	make	a	few	predictive	tracks	and	
determine	largest	potential	detection	range	with	propagation	
modeling
• Other	ideas	/	input?

• Intended	roles	
• Deployment	planning	for	optimal	detection
• Analysis	of	data	for	Rice’s	Whale	calls	(possibly	bring	in	more	AOS	DSPs	for	
auto	detection/classification	of	calls	to	send	to	the	cloud	in	real	time)


