
So this is a big year if your name is Dori and I hope that you won’t miss the 
next great Pixar film 
 
But it’s my pleasure to tell you about Dori with an “i” 
 
Unlike the title of the awesome new Pixar film “Finding Dory” we are so lucky 
because it was Dori who found US here at Oregon State and asked to become 
part of my lab in 2010.  
 
She was a great addition to our geography program coming in with an already 
stellar background. After earning her M.S. in geography from SF State under 
Ellen Hines, she worked as a GIS Analyst for the North Atlantic Right Whale 
Program with the Florida Fish and Wildlife Research Institute (FWRI), where 
she integrated GIS methods and spatial statistical techniques to provide 
information to natural resource managers. And while an MS student at SF 
State she had already served as the assistant chair of the scientific program 
for the 1st Intl Marine Conservation Congress, and continued as Education and 
Outreach Chair for the 2011 IMCC while here at OSU.  
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Like the scene in Finding Nemo where Dory with a Y swims bravely through a 
BLOOM of jellyfish, Dori with an I has braved and overcome many obstacles, 
not the least of which was my departure for Esri in 2011 (and after her adviser 
at SF State did the same thing during her MS).  
 
But true to the motto of the Pixar films — Just keep swimming — she has 
been stellar. She was a great RA on an ONR grant to Scott Baker and myself, 
served with great distinction as a campus wide GIS TA (working with Jim 
Graham another former committee member now at Humboldt State), a regular 
TA, and has also funded herself through this long odyssey including as a part-
time researcher at the DOE National Energy Technology Laboratory in Albany. 
 
She advanced to candidacy in March of 2013.  
 
And we continue to be proud of Dori because she was selected for the 2016 
Class of NOAA Knauss Marine Policy Fellows to serve as a Protected Species 
Program Specialist on Climate Change in the NOAA Fisheries Office of 
Protected Resources (NOAA HQ, Silver Spring) 
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[Bailey	and	Piper	from	Finding	Dory]	
I’d	like	to	introduce	some	of	the	other	characters	in	this	odyssey.	You’ll	certainly	hear	
about	the	whales	and	seabirds	from	Dori,	but	I’d	like	to	acknowledge	the	members	of	
Dori’s	current	commiDee	
Julia	Jones	of	Geography	(also	Geography	Program	Chair)	–	huge	role	in	all	aspects;	
personal	thanks	from	Dawn	
Robert	Kennedy	of	Geography	
Susan	Carozza	of	Public	Health	&	Human	Services,	GCR	
And	remotely,	Leigh	Torres	of	Fisheries	&	Wildlife	and	the	Marine	Mammal	InsXtute	
at	HMSC	
	
So	without	further	adieu	…	
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During	our	life-mes,	there	has	been	a	rapid,	global	decline	in	marine	ecosystems	and	
oceans	are	no	longer	considered	an	unlimited	resource.		
	
The	impacts	from	resource	extrac-on,	waste	disposal,	shipping	traffic,	and	climate	
change	are	well-recognized	factors	that	have	and	con-nue	to	contribute	to	the	loss	
of	species,	changes	in	marine	communi-es,	and	losses	of	ecosystem	func-oning,	
goods	and	services.	
	
To	respond	to	this,	more	holis-c	management	approaches	have	developed	such	as	
marine	ecosystem-based	management,	which	considers	the	en-re	marine	
ecosystem,	including	humans,	and	strives	to	maintain	a	healthy,	produc-ve	and	
resilient	ecosystem	into	the	future	
	
Marine	EBM	is	based	on	marine	spa-al	planning,	a	process	that	that	iden-fies	the	
spa-al	distribu-on	of	ocean	ac-vi-es	to	maintain	exis-ng	and	emerging	uses,	reduce	
use	conflicts	and	protect	and	maintain	the	ecosystem.	
	
One	tool	of	marine	EBM	is	placed-based	protec-on	through	the	crea-on	of	marine	
protected	areas.		MPAs	are	areas	of	ocean	designated	with	addi-onal	protec-ons	to	
enhance	conserva-on	of	marine	biodiversity	and	resources.	
	
	
	

2	



MPAs	have	tradi-onally	used	marine	megafauna	like	whales	and	sea	as	ecological	
indicators	and	assumes	protec-ve	measures	created	for	such	species	will	extend	to	
also	provide	protec-ve	measures	for	areas	of	ocean	produc-vity	as	well	as	other	
species	dependent	on	that	produc-vity.			
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Cetacean	research	using	individual-based	techniques	such	as	photo-iden-fica-on	and	
gene-cs	are	becoming	more	common.	
However,	integra-on	of	the	two	databases	into	one	is	rare.	
And	even	when	they	occur	as	one	large	database,	few	tools	exist	to	handle,	explore	
or	visualize	the	spa-al	paRerns	of	such	data.	
	
With	this	in	mind,	our	approach	was	to	provide	a	suite	of	ArcGIS	tools	for	use	with	
integrated	individual-based	data	that	is	easily	accessible	for	non-GIS	users.		All	tools	
and	geoprocessing	scripts	are	coded	in	the	open	source	programming	language	
Python,	which	enables	the	tools	to	be	modified	by	a	more	advanced	user	on	an	as	
needed	basis.	
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Because	of	the	higher	haplotype	diversity	in	the	Gulf	of	Alaska,	the	next	2	examples	
will	focus	on	this	region	only	to	look	for	more	fine	scale	paRerns	in	the	data.	
	
To	demonstrate	data	extrac-on	we	can	ask	the	ques-on:	Within	a	set	of	whales	of	
known	haplotype,	is	there	any	evidence	of	preference	for	par-cular	depths?	Or	are	
whales	distributed	propor-onally	to	depth?			
	
From	the	Geographic	Analysis	op-ons	on	the	geneGIS	toolbar	or	using	the	buRon,	
one	can	extract	the	raster	values	from	various	environmental	layers	such	as	
bathymetry.		The	user	can	input	more	than	1	raster	with	this	tool	and	the	cell	values	
for	each	point	will	be	added	to	the	input	feature	class	used.		This	data	can	easily	be	
exported	to	a	comma	separated	or	tab	delimited	format	for	use	in	Excel,	R	etc.	
	
Here	I	have	created	2	maps,	showing	the	spa-al	loca-on	of	encounters	for	two	
haplotypes,	A-	on	the	le^	and	E3	on	the	right.		Using	the	extracted	depths	values	
within	each	feature	class	I	created	a	histogram	of	for	the	%	of	observa-ons	seen	at	
50m	depth	intervals	and	discover	that	the	whales	with	the	2	haplotypes	appear	to	
have	a	preference	for	different	depths.		
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Finally,	to	demonstrate	some	of	the	more	spa-al	analy-cal	capabili-es	of	ArcGIS,	we	
asked	the	ques-on,	how	do	the	spa-al	distribu-on	of	humpback	whale	haplotypes	
vary?	
	
Because	the	data	are	now	in	a	GIS	format,	we	can	turn	to	and	take	advantage	of	the	
Standard	ArcGIS	toolbox	to	conduct	more	advanced	spa-al	analyses.		In	this	case	I	
chose	to	conduct	a	standard	devia-on	ellipse	analysis	which	summarizes	the	central	
tendency,	dispersion	and	direc-onal	trends	in	both	the	X	and	Y	direc-on	to	visualize	
the	different	spa-al	distribu-ons	of	the	2	haplotypes.	
	
Using	1	standard	devia-on	and	the	A-	and	E3	haplotype	data	from	the	previous	slide,	
the	polygons	in	each	map	represent	the	loca-on	where	68%	of	the	whale	encounters	
occurred	and	quickly	provides	the	ability	to	visualize	the	different	spa-al	distribu-ons	
of	the	haplotypes.	
	
	

11	



12	



13	



14	



15	



16	



17	



We	included	a	variety	of	environmental	and	climate	predictors	shown	here	that	are	
known	to	influence	seabird	presence	and	distribu-on	
	
All	data	were	extracted	and	aggregated	to	bin	midpoints	
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Using	seabird	counts	as	the	dependent	variable,	we	used	nega-ve	binomial	
regression	models	to	predict	the	distribu-on	and	abundance	of	seabird	species	
	
We	were	able	to	create	30	species	specific	models.	This	included	both	coastal	and	
pelagic	species	as	well	as	locally	breeding	and	migratory	species	
	
We	created	a	predic-on	grid	for	the	en-re	study	area	and	used	the	center	point	of	
each	grid	cell	to	extract	predictor	values	to	4	focal	months,	February,	May,	July	and	
October	
	
We	then	predicted	species	specific	distribu-ons	for	the	current	data	from	1997	–	
2012	
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Tracks	when	birds	are	present	for	breeding	or	migrate	to	region	for	food	
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Tracks	when	birds	are	present	for	breeding	or	migrate	to	region	for	food	
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We	also	divided	the	study	area	into	10	sec-ons	based	on	recognized	differences	in	
oceanographic	proper-es	in	the	CCS	and	re-examined	those	same	rela-onships		
	
We	then	developed	a	seascape	for	future	predic-ons	that	maintained	the	
rela-onships	between	these	variables	as	we	increased	the	SST	
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Thus	for	future	scenario	predic-ons,	we	increased	the	SST,	predicted	new	ssh	and	
chla	values,	ran	the	species	models,	predicted	future	species	distribu-ons	and	then	
group	spp	based	on	their	es-mated	cumula-ve	impacts	from	our	changing	seascape		
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This	is	double	the	number	of	ssp	used	in	Nur	et	al	so	this	should	give	us	a	beRer	
understanding	of	where	mutli-spp	aggrea-ons	are	located	
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