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1. Southern resident killer whales are critically endangered.
2. Their decline is due to decreased Chinook abundance in 

the Salish Sea.
3. Chinook abundance can be increased by adding more 

smolts to the system.
4. Chinook abundance can be increased by removing 

competing predators from the system.
5. Scientific models predict that a seal cull will provide more 

Chinook to southern residents.



1. Southern resident killer whales are critically endangered.

Approximate ranges for “Resident” killer whales in the eastern Pacific
Source: NOAA Fisheries 

Summer distribution of SRKW in Sallish Sea
Source: Northwest Fisheries Center



8% decline 
since 2006

Source: Centre for Whale Research

1. Southern resident killer whales are critically endangered.



25% decline 
since 1995

1. Southern resident killer whales are critically endangered.

Source: Centre for Whale Research



1. Southern resident killer whales are critically endangered.

Source: Centre for Whale Research



SRKW population size projections from 2016 to 2066 using 2 scenarios: (1) projections using demographic 
rates held at 2016 levels, and (2) projections using demographic rates from 2011 to 2016. 16 (NMFS 2016). 

1. Southern resident killer whales are critically endangered.



2. Their decline is due to decreased Chinook salmon abundance 
in the Salish Sea.

Source: Ford et al. 2009



2. Their decline is due to decreased Chinook salmon abundance 
in the Salish Sea.

Source: www.epa.gov/salish-sea/chinook-salmon
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2. Their decline is due to decreased Chinook salmon abundance 
in the Salish Sea.

Source: Ford et al. 2010

Resident mortality rates vs 
Chinook salmon abundance
Coast-wide Chinook, 1979-2004, 
mortality lagged one year



2. Their decline is due to decreased Chinook salmon abundance 
in the Salish Sea.

Source: Ford et al. 2010

Resident births vs 
Chinook salmon abundance
Percentage of expected births, 
coast-wide chinook



Summer distribution of SRKW and NRKW in Salish Sea
Source: Vancouver Aquarium

2. Their decline is due to decreased Chinook salmon abundance 
in the Salish Sea.

Source: SARA/Gov’t of Canada

Northern Resident Killer Whales



Approximate ranges for “Resident” killer whales in the eastern Pacific
Source: NOAA Fisheries 

Summer distribution of SRKW and NRKW in Sallish Sea
Source: Vancouver Aquarium

2. Their decline is due to decreased Chinook salmon abundance 
in the Salish Sea.



Source: Marine Mammal Science

The winter feeding grounds for J-pod are 
mostly in the northern Strait of Georgia 
while K- and L-pods travel along the 
Oregon and California coasts in winter. 

2. Their decline is due to decreased Chinook salmon abundance 
in the Salish Sea.

Southern resident killer whale 
Winter locations



Source: NOAA Fisheries

• 6 of the 12 Chinook stocks are ESA listed

• Columbia R, Central Valley, and Fraser 
>90% of K/L pods

• Over half of the Chinook consumed 
originated in the Columbia River (mostly 
summer and fall runs)

2. Their decline is due to decreased Chinook salmon abundance 
in the Salish Sea.

Southern resident killer whale 
Potential winter Chinook sources



Source: Monika Wieland 2017, (www.orcawatcher.com)

2. Their decline is due to decreased Chinook salmon abundance 
in the Salish Sea.



3. Chinook abundance can be increased by adding more 
smolts to the system

Source: Chasco et al. 2017



Source: Michael Schmidt, Salish Sea Survival Project

3. Chinook abundance can be increased by adding more 
smolts to the system

• Unclear what affects 
smolt-to-adult ratios



Source: Salish Sea Survival Project

3. Chinook abundance can be increased by adding more 
smolts to the system

• Unclear what affects 
smolt-to-adult ratios

• Hatchery survival very 
low; questionable 
impact on adult 
recruitment



• Increased hatchery 
production may do 
more harm than good

• More intense pulses 
release may attract 
more predators 

• Increasing smolt 
numbers increases 
competition in Salish Sea 
and decreases survival

3. Chinook abundance can be increased by adding more 
smolts to the system



3. Chinook abundance can be increased by adding more 
smolts to the system

Early juvenile growth regulates ocean 
survival .…. there are enough Coho 
and Chinook smolts to "fill" the current 
capacity of the Strait of Georgia.

Dr. Dick Beamish



4. Chinook abundance can be increased by removing 
competing predators from the system



• Birds: Herons, Terns, Cormorants, Eagles
• Mammals: Sea lions, otters, harbour 

porpoise, PWS dolphins, 
• Fish: Hake, salmon shark

COMPENSATORY MORTALITY

4. Chinook abundance can be increased by removing 
competing predators from the system



4. Chinook abundance can be increased by removing 
competing predators from the system



Source: Majewski and Ellis unpublished 

• Total population ~105,000
• SoG about 40% of BC 

population
• Population severely depleted 

by control programs until 1970
• Population stabilized ~1990

4. Chinook abundance can be increased by removing 
competing predators from the system



• Model predicts effects of intensive seal cull
• Reduce population by 50% (around 50,000 

total, 20,000 in the SoG)
• Cull must be continual
• Requires monitoring as a experiment in 

ecosystem management

Source: Majewski and Ellis unpublished 

5. Scientific models predict that a seal cull will provide more 
Chinook to southern residents.



• Simplifies ecosystem:
• Assumes sea lion numbers 

constant
• Does not account for 

compensatory predation
• Does not consider effect on 

transient killer whales

5. Scientific models predict that a seal cull will provide more 
Chinook to southern residents.



5. Scientific models predict that a seal cull will provide more 
Chinook to southern residents.

Source: John Ford unpubl. data 
(via Marine Education & Research Society

• Simplifies ecosystem:
• Assumes sea lion numbers 

constant
• Does not account for 

compensatory predation
• Does not consider effect on 

transient killer whales



• Simplifies ecosystem
• Does not consider social effects

5. Scientific models predict that a seal cull will provide more 
Chinook to southern residents.



• Simplifies ecosystem
• Does not consider social effects
• 10% chance of significant 

economic effect to fisheries

5. Scientific models predict that a seal cull will provide more 
Chinook to southern residents.

Source: AP Photo/Eric Risberg



• Disease or pollution
o Weight loss
o Sex bias

6. Are there other reasons for the SRKW decline?



• Disease or pollution

• Prey availability
o Abundance x accessibility
o Behavioural disturbance
o Acoustic pollution

6. Are there other reasons for the SRKW decline?

Source: Orcas Island Eclipse Charters



6. Are there other reasons for the SRKW decline?

Source: Taylor McNeill, UBC

• Disease or pollution

• Prey availability
o Abundance x accessibility
o Behavioural disturbance
o Acoustic pollution



• Disease or pollution

• Prey availability

• Pink salmon

6. Are there other reasons for the SRKW decline?

We present evidence that the causal mechanism is indirectly 
linked to pink salmon, which exhibit a unique and extreme 
biennial pattern of abundance and interact strongly with other 
species in marine eco-systems in the North Pacific 





1. Southern resident killer whales are at lowest levels in 20 years and 
age and sex structure are of concern for long-term survival.

2. The cause of their decline may be due to decreased Chinook 
abundance, but not necessarily solely in the Salish Sea.

3. It is questionable whether Chinook abundance can be increased by 
adding more hatchery smolts to the system.

4. It is questionable whether Chinook abundance can be increased by 
removing competing predators from the system.

5. Scientific models predicting that a seal cull will provide more Chinook 
to southern residents has several questionable assumptions.

6. There are likely additional contributing environmental factors that 
need to be considered.



Thank you for listening
Available at:
www.marinemammal.org

http://www.marinemammal.org/
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