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Introduc1on: The Size of the Problem 

40‐45 Q,  ~ 37.5 tons 



Introduc1on: The Size of the Problem 

15,000 gallons 
of 
seawater and 
prey 

 Image from National 
Geographic January 
2000, developed by 
R.H. Lambertson 

 
 

Stomach may hold 1,190 kg of 
juvenile salmon. 

 



Talk Overview 

What we know: Pilot Study 
Results 
 
What we need to know: Future 
Studies 

Art by Anna Kaiser 



Release Sites 

Hidden Falls 
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Mist Cove 
Li>le Port Walter 

Port  
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Photo credit Port Armstrong 

Photo credit Port Armstrong 

Pink Salmon Fry  
~ 0.5 GRAMS 

Chinook Smolts 
50-75 GRAMS 



Methods: Facility staff record 
observa1ons 

Photo credit Port Armstrong 



Observa1on Periods with Whale Sigh1ngs  

Not all facili1es had the same level of humpback whale presence 
(F-ratio=5.6554, df= 4, p=0.0002)  
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Whale Observa1ons and Releases at 
Hidden Falls 
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Whale Observa1ons and Releases at Takatz 
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Whale Observa1ons and Releases at Mist Cove 

0 

4 

8 

12 

16 

Bi
om

as
s o

f R
el
ea
se
 

 (t
ho

us
an
ds
 o
f k
g)
 

Coho 

0 

1 

2 

3 

4 

5 

6 

7 

8 

Hu
m
pb

ac
k 
W
ha
le
s O

bs
er
ve
d 

Outside facility area 
Near the facility  



0 

4 

8 

12 

16 

Bi
om

as
s o

f R
el
ea
se
 

 (t
ho

us
an
ds
 o
f k
g)
 

Chinook 

0 

1 

2 

3 

4 

5 

6 

7 

8 

Hu
m
pb

ac
k 
W
ha
le
s O

bs
er
ve
d 

Outside facility area 
Near the facility  

Whale Observa1ons and Releases at Li`le Port Walter 



Whale Observa1ons and Releases at Port Armstrong 
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Summary of Preda1on 

•  Whales observed starting April 30th 

•  Whales directly targeting released fish 
at four of the five facilities with 
behaviors commonly seen with wild 
prey. 

•  Whales were present as singles and 
pairs. 

•  At Hidden Falls, whale presence is 
most consistent. 

•  Significant relationship between whale 
sightings and whether a release 
occurred the day before. 

(χ2= 14, df=1, p= 0.0002)  

Hidden Falls 
Takatz 

Mist Cove 
Li>le Port Walter 

Port  
Armstrong 



Mi1ga1ons Strategies 

 
Trickle releases 

 
Dragging the net pens to a different loca1on 

 
Night releases 

 
Seasonal 1ming 

 
 
 



Whale 2227  
Stock photo 2007 

Whale 2227  
Hidden Falls 2010 

Whale 2227  
Hidden Falls 2008 

Photo ID documents repeat offender! 



2011 Chum Returns to Hidden Falls 

1,060,000  forecast 
313,331 returned  

 (30%) 

http://www.nsraa.org/InseasonHFChum.html 



Future direc1ons to reduce preda1on  

Con1nued Monitoring 

Foraging Efficiency 

Magnitude of Preda1on 

Iden1fy Cues 

Economic Analyses 

 

 



Foraging Efficiency 



Foraging Efficiency 

Goldbogen et al 2011 The Journal of Experimental Biology  



Magnitude of Preda1on 



Magnitude of Preda1on 



Magnitude of Preda1on 



Magnitude of Preda1on 

Witteveen et al. 2011 Endangered Species Research 



Iden1fy Cues 



Economic Analysis 

What is the cost to hatcheries 
 

What is the cost to the fleet 
 

Are the costs of mi1ga1on jus1fied by improved 
returns? 



Humpback whales are a unique threat. 
 
Mitigation methods have not solved the problem 
and have unknown effects on salmon survival. 
 
Humpback whales, increasing at 5-7% per year. 
(Calambokidis et al. 2008) 
 
Best long-term strategy will be not to trick the 
whales, but to release in a way so as to minimize 
the attractiveness of the salmon as a prey source. 

Why Study Humpback Whale Preda1on? 



Thank  
You! 

Thanks also to the salmon enhancement facility staff that diligently 
observed and recorded data for this study 

Photo credit NSRAA 


