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Shifting	baselines

Ecologically	something	monumental	has	occurred		
But	people	are	still	smiling…		
We	transform	the	world	but	we	don’t	remember	it	– we	adjust	our	
baseline	to	a	new	level	of	normal	and	we	don’t	remember	what	was	
there	before		

Why	is	this	a	problem?		
Each	generation	accepts	as	normal	‘less’	than	the	previous	
generation	=	Generational	amnesia
We	don’t	fight	for	what	has	been	lost	before	us	and	for	what	is	
possible



Priority	threat	management

CONSERVATION LETTERS 2012 5:196-204
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Priority	Threat	Management	– questions	it	
can	answer
• Which	species	will	be	lost	without	management?
• What	strategies	are	needed	to	save	all	threatened	

species	and	how	much	will	it	cost?
• Which	strategies	are	most	cost-effective	(save	most	

species	per	$	spent)?
• How	many	species	can	be	saved	for	a	given	budget?
• Which	species	are	unable	to	be	saved,	irrespective	of	

management?



Making	the	business	case	for	conservation
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Species	at	risk	in	the	Fraser	River	Estuary



Threats	to	Fraser	River	salmon

Habitat	loss,	degradation	&	pollution
Over-exploitation
Climate	change
Disease
~	Cumulative	impacts	

“The	greatest	risk	to	habitat	for	salmon	and	other	freshwater	fish	in	
the	Mat-Su	Basin	may	be	many	small	actions	that	compound	over	
time	to	degrade	riparian	habitat,	block	fish	passage,	and	impact	
water	quality,	quantity	and	flow.”			Mat-Su	SAP	2013
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Climate	change



Climate	change	impacts	on	salmon
• Variability	in	river	flows.		Low	flow	in	fall	results	in	spawn	

location	toward	river	centres ~	high	risk	of	egg	scour	
during	peak	winter	flow	(Ward	et	al.	2015)	

• Elevated	water	temp	~ low	egg	survival
• Elevated	water	temp	~	elevated	parasite	loads	and	

susceptibility
• Acidification	– increasing	CO2	in	freshwater	results	in	

lower	pH	~	declines	in	fry	body	length,	yolk	conversion,	&	
total	mass	(Ou et	al.	2015)

• Low	adaptability	to	elevated	temp,	low	physiological	
plasticity (Muñoz	et	a	2015)

• Range	shifts	(30km/decade)	(Cheung	et	al	2015)



Disease	and	fish	farms	(HSMI,	Piscine	reo-virus)
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Fraser	Sockeye	crash	linked	to	fish	farms
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objectives
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alternative	
strategies
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consequences	

Priority	Threat	Management	&	Structured	
Decision	Making	 1.	Clarify	

Decision
Context

6.	Implement	
strategies,	
monitor	and	

review

Gregory et al. 2012



Step	1.	Clarify	the	Decision	Context
What	is	the	spatial	scope?

Fraser	River	Estuary

Who	are	the	key	stakeholders	and	decision	makers?
First	Nations,	Provincial	Government,,	Industry,	Conservation	NGOs

What	is	the	time-frame?		- 25	years

What	species	are	being	considered?	– 150	species	at	risk

What	are	the	key	threats



Step	2.	Develop	clear	objectives	and	
performance	measures

Over	the	next	25	years,
Increase	the	probability	of	persistence	
of	150	species	at	risk

Performance	measure	=	probability	of	
persistence	(0-1)
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Alternative Strategies

1.	Terrestrial Habitat	Protection

2.	Private	Land	Stewardship

3.	Flood Management/Green	Infrastructure

4.	Invasive Species	Management/Pets

5.	Transportation Regulation	&	Policy

6. Fisheries	Regulation	&	Policy

7.	Urban	&	Industrial	Pollution	

8.	Population Management/Augmentation

9.	Disease	Control

10.	Aquatic Habitat	Restoration

11. Moratorium	on	Major	Industrial	
Development

12-18. Combined	strategies

Step	3.	Define	alternative	strategies	



Step	4.	Estimate	the	consequences	(costs,	
benefits,	feasibility	of	strategies)

The	cost-effectiveness	(CE) of	strategy	i

Bi	=	sum	of	improved	persistence	
for	all	species	under	strategy	i
Fi =	feasibility	of	strategy	i
Ci =	total	cost	of	strategy	i

i

ii
i C

FBCE ´
= 
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Step	4.	Estimate	benefit

0i p-p =iB
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Eliciting	expert	knowledge
2012, 26: 29-38
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Step	5.	Prioritize	Strategies
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Estimate	Benefits



Terrestrial	Habitat
Protect/Restoration	

Aquatic	Habitat	
Restoration	

Transportation	
Regulation	&	Policy

Disease	Control

Flood	Management/	
Green	Infrastructure

Benefits		*	Feasibility	 /			Cost		=	*10-5

566		*			0.71		/			$2M								=					20	

514		*			0.71		/			$5.8M					=					6

502		*			0.50		/			$1.4M					=					18

441		*			0.51		/			$0.5M					=					50

354		*			0.50		/			$1.5M					=					12

3

5

2

4

1

Estimate	Feasibility
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Estimate	Costs



Calculate	Cost-effectiveness
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Prioritize	Strategies
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130	species	can	be	saved	with	action

20	species	lost	regardless	of	action	

100	of	150	species	will	be	lost	without	action		



Step	6.	Implement,	monitor	and	learn



•Realistic	about	the:
Probability	of	success	of	strategies
Cost	of	strategies
Feasibility	of	strategies

•Using	best	knowledge	available	of	the	day

Why	this	approach	is	working
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•Clear	with	funding	bodies	about	return	on	
investment
•Clear	about	what	can	and	cannot	be	achieved	
with	a	given	budget

•Uncovering	critical	uncertainties	

•Flexible,	rational,	timely	and	rapidly	deployable	

Why	this	approach	is	working
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Timely	action	

2016

2012



• Resources	are	always	limited
• Planning	is	about	prioritisation
• Prioritization	of	actions,	not	species	or	places
• Avoid	irreversible	loss	through	smart	legislation
• Manage	for	thriving	populations	through	habitat	protection	&	

restoraton
• Climate	adaptation	=	protecting	intact	ecosystems
• Thinking	costs	time	and	time	is	finite

Summary
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Managing	for	thriving	salmon	populations
• Identify	baselines	- how	have	things	changed	and	why
• Predict	how	things	will	change	in	the	future
• Determine	the	most	cost-effective	strategies	that	will	

achieve	thriving	salmon	populations


