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Commercial Pacific salmon catch by all countries
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Pink and chum salmon
Pink salmon

88% of 
total 
salmon 
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The total pink and chum salmon catch by 
all countries is increasing..
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The percent of coho and chinook salmon in 
the total Pacific salmon catch is decreasing

y = -0.0036x + 0.1495
R2 = 0.8613
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Marine survival of coho and chinook salmon in 
the Strait of Georgia has decreased…
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A coho smolt is shown with 9 mm diameter tags. Only one 
tag is implanted into the abdominal cavity of an animal



Acoustic tags on coho salmon

173 tagged in July 
and September

(131 detections)

July-September       4

October-December  0

July-September        3

October-December  52

January + 1
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Coho abundance in the Strait of 
Georgia, July 1997-2008
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Coho abundance in the Strait of 
Georgia, September 1997-2008
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May to Sept survival

R2 = 0.56
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Early marine survival (May to September) of 
juvenile coho salmon in the Strait of Georgia



R2 = 0.4618

R2 = 0.3973
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Strait of Georgia temperatures have 
warmed throughout the water column



Average SST from May to September

y = 0.06x + 14.19
R2 = 0.67
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Credits: Hare, Mantua, Enfield

Pacific Decadal Oscill. 
Anomaly Patterns

SST – colors

SLP – contours

Windstress - arrows

Pacific Decadal Oscillation

Warm Cool

Climate is a major cause of change in 
the GOA

PDO



Definition of PDO and ALPI
• PDO (Pacific Decadal Oscillation) is the 

first mode of decadal variability in the sea 
surface temperatures of the North Pacific 
Ocean.

• ALPI (Aleutian Low Pressure Index) is the 
anomaly (from established long term 
average) between December and March 
that is covered by the low pressure cell at 
less than 100.5 kPa.



ALPI (solid line) compared with sea level pressure at 
Darwin (broken line) smoothed using a LOWESS smoother 

with a bind width, f, of 0.20 (from Beamish & Bouillon 1993)



ALPI and PDO
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Possibility 2 - Global warming
GCM models of the Aleutian Low

Canadian

Hadley



Aleutian Low for (a) NCEP-NCAR reanalysis, (b) model composite for 
1950-2000.  Contour lines show difference between 1950-2000 and 

2050-2100 patterns.  (from Salathè 2006)



Rapid, early marine growth is necessary for 
good survival to reduce predation and to 
increase lipid storage for first ocean winter



• Earlier prey production-warmer 
temperatures

• Changes in marine carrying capacity – 
currently favours chum and pink salmon 
(early entry)

• Current conditions less favourable for 
coho and chinook (late entry)



May to Sept survival

R2 = 0.56
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Early marine survival (May to September) of 
juvenile coho salmon in the Strait of Georgia
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