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Management response to 
declining returns 

Exploitation rates have decreased 
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Fraser sockeye productivity 
has declined! 

Year of return 

Index of 
Total 

productivity 
Mature offspring 

produced per 
female spawner 
Loge(Return per EFS)  

7 

20 

7 

3 

1 

0.4 

Modified from 
Grant et al. 2018 



Productivity varies among 
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Two factors are adding to 
productivity declines 

1. Early Upstream migration of one 
Fraser sockeye stock group (Late 
run) 

2. Impacts of warming Fraser River  
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 Historical “normal” migration 
behavior of Late-run sockeye 

Mission 



12 
0%

5%

10%

15%

01/Aug 15/Aug 29/Aug 12/Sep 26/Sep 10/Oct 24/Oct 07/Nov 21/Nov 05/Dec

 F
ra

ct
io

n 
of

 T
ot

al
 A

bu
nd

an
ce

 
 

Sweltzer Creek Fence Date  

1943-49
1950-59
1960-69
1970-78
1984-89
1991-94

 Historical “normal” upstream 
migration of Late-run sockeye 

Cultus Sockeye 

Very little 
migration 

in 
September 

No  
migration in 

August 



13 
0%

1%

2%

3%

4%

5%

01/Aug 15/Aug 29/Aug 12/Sep 26/Sep 10/Oct 24/Oct 07/Nov 21/Nov 05/Dec

 F
ra

ct
io

n 
of

 T
ot

al
 A

bu
nd

an
ce

 
 

Sweltzer Creek Fence Date  

1943-1994
1995-2004
2005-2014
2015-2017

Early upstream migration 
 of Late-run sockeye 

Cultus Sockeye 
Very little 
migration 

in 
September 

No  
migration 
in August 



14 

01/Aug

21/Aug

10/Sep

30/Sep

20/Oct

09/Nov

29/Nov

1974 1982 1990 1998 2006 2014

U
p-

riv
er

 m
ig

ra
tio

n 
   

  d
at

e 
(m

ed
ia

n 
da

te
)  

 

Year 

Cultus
Weaver
Adams
Harrison

 Recent “abnormal” upstream 
migration pattern is consistent 

among stocks 

Updated from Lapointe 2009 



Early migration correlated with 
extremely high migration mortality 

- early migrants are 
‘dead fish swimming’ 

Up-river migration date 
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The Fraser River is getting 
warmer 
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Migration Mortality during thermally stressful years  
for Early summer and Summer runs (1992-2008) 
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Conclusions 

1. Fraser River sockeye returns have declined since 
1993 as a consequence of decreased productivity 
(across the total life cycle). 

2. Decreased total productivity cannot be attributed 
to any single causal factor; productivity has varied 
at both freshwater and “marine” stages. 
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Conclusions 

3. Abnormal migration behavior and a warming 
Fraser River are leading to migration mortality; 
thus despite decreased harvests, fewer fish are 
reaching spawning areas. 
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