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What’s	a	data	expedi>on?	

Give	undergraduates	the	tools	to	work	with	large	data	sets	in	the	
context	of	tradi>onal	courses	

Use	open-source	soQware	to	manipulate,	analyze,	and	visualize	a	
large	data	set	of	behavioral	informa>on	



Comparing	two	deep-diving	species	

Short-finned	pilot	whales	(Globicephala	macrorhynchus)	

Cuvier’s	beaked	whale	(Ziphius	cavirostris)	
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MK-10A	LIMPET	Tags	

Last	2-10	weeks	
	
Direct	output:	

	-LocaHon	
	-Time	
	-Depth	(pressure)	
	-ConducHvity	(wet/dry)	

	
Indirect	output:	

	-Dive	shape	
	-Dive	duraHon	

	
Uses	ARGOS	to	transmit	



ARGOS	



Behavior	Data	

•  Message	blocks	–	about	5	dives	
•  Dives	
– Minimum	dive	threshold		

•  75	meters	
•  30	seconds	

– Dive	dura>on	
– Maximum	dive	depth	
–  Shape	(Square,	“V”,	“U”)	

•  Surface	
– Dura>on	
	



Poten>al	Errors	

•  Sensor	driQ	or	failure	
– Wet/dry	sensor	
– Pressure	sensor	

•  Uplink	failure	
– Can’t	connect	to	satellite	

•  Buffer	overload	
– Can’t	store	more	data	in	memory	



Defini>ons	
•  PTT:	Plagorm	Terminal	Transmihers	

•  Pressure:	The	unit	force	per	square	inch.	Can	be	converted	to	a	depth	in	sea	water.	

•  Depth:	Distance	below	the	surface.	

•  Argos:	A	satellite	based	tracking	and	data	collec>on	system	(www.argos-system.org).	

•  Sample:	A	single	reading	from	a	sensor.	

•  Sample	rate:	Samples	measured	per	unit	>me.	For	example,	0.5	samples	per	second.	

•  Sample	interval:	The	>me	between	samples,	also	the	inverse	of	sample	rate.	For	example	a	2	second	sample	
interval	is	equivalent	to	sample	rate	0.5	samples	per	second.	

•  Duty	cycle:	Enabling	and	disabling	func>onality	of	the	tag	during	a	deployment.	This	is	typically	done	to	save	
power	or	conserve	data	memory,	and	thus	extend	the	total	dura>on	of	a	deployment.	

•  Wet/Dry	sensor:	Sensor	on	a	tag	which	can	determine	if	the	tag	is	in	or	out	of	sea	water.	Unique	sejngs	are	
required	for	brackish	or	freshwater.	

•  GMT:	Greenwich	Mean	Time.	Global	>me	standard	that	is	based	on	the	mean	posi>on	of	the	sun	at	noon	at	0	
degrees	longitude.	On	Wildlife	Computers	tags,	this	is	func>onally	equivalent	to	UTC	and	UT1.	



•  30	tags	from	2014-2017	
–  19	pilot	whale	
–  11	beaked	whale	

•  Tags	lasted	2-64	days	
•  Deployed	May	through	October	





















QuesHons?	


