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Goals: 

 Try to define current ocean 

conditions 

 Relate past ocean conditions 

to past adult returns 

 Early indicators of adult return 

(2016 & 2017): spring Chinook 

  Ocean catch of juveniles  

  Hatchery minijack returns

  Jack return 

 Prognosis? 



Recent events in the Ocean: 

 

 The Blob: winter 13/14 to present  

  

 El Nino/ENSO:  

  initiated summer 15 to present 

  

 Pacific Decadal Oscillation (PDO):  

  warm phase shift – summer 14  

  

  

 



The other blob “son of blob” 

Blob slide #1 – what’s the blob 

“new” (previously un-described)  
persistent - almost 2 yrs  
unclear mechanism, unpredictable 

Lots of “blob”stories  
from LA: which“blob”? 



El Nino slide #1 - mechanism 

well described, somewhat predictable 
generally lasts ~ 1 year 
Two recent (observed) “big ones”  
  82/83, 97/98 
 predicted big one - 15/16? 



El Nino 
Nov 1997 July 2015 

The Blob 
El Nino slide #2 



PDO slide #1 – the PDO oscillates between 
warm and cool phases 

well described  
 warm or cool phases may last decades 
 mechanisms not fully understood, unpredictable 



PDO oscillations – 1900 - 2010 

PDO slide #2: phases may last decades  
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Discuss 3 groups of salmon: 

 

 spring Chinook - above Bonneville 

 

 fall Chinook - above Bonneville 

 

 steelhead - above Bonneville 

Relate past ocean conditions  

to past adult returns 



Analytical approach: 

 simplistic   

 Adult counts @ Bonn vs Ocean Conditions 

   (SpCS = lag 2, FaSC = lag 2, Stlhd = lag 1) 

 assumptions, no effects by: 

  harvest  

  dams 

  hatcheries 

 simple regression 

Relate past ocean conditions  

to past adult returns 
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2014 + The Blob 

2015 + El Nino 

Spring Chinook counts are never high  

when PDO is positive 



F=23.0  

p<0.0001  
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1982 

1983 

1997 

1998 

El Nino may occur during positive or negative PDO 

El Nino effect on return mixed 

2014 + The Blob 

2015 + El Nino 



Discuss 3 groups of salmon: 

 

 spring Chinook - above Bonneville 

 

 fall Chinook - above Bonneville 

 

 steelhead - above Bonneville 

Relate past ocean conditions  

to past adult returns 



F=14.5 

p=0.001 

r2=0.40 
2014 + The Blob 

2015 + El Nino 
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Fall Chinook returns are never high with positive PDO 
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2014 + The Blob 
2015 + El Nino 

Fall Chinook: El Nino effect on return mixed 



Discuss 3 groups of salmon: 

 

 spring Chinook - above Bonneville 

 

 fall Chinook - above Bonneville 

 

 steelhead - above Bonneville 

Relate past ocean conditions  

to past adult returns 



F=10.1 

p=0.004 

r2=0.31 
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2015 + El Nino 

Steelhead returns are never high with positive 

PDO 

2014 
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2015 + El Nino 

1997 

1998 

Steelhead: El Nino effect on return “minimal” 

2014 
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NOAA Juvenile Salmon Ocean Survey 



Columbia River 

Canada 

Alaska 

US 

Seattle 

BPA Plume Survey 

June 

1998 - 2015 



Catch of yearling Chinook (CPUE) 

 varies in June  
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early indicators 



2015=1.38 

2014=1.25 

Catch of yearling Chinook is correlated to  

Adult return (+2), (1998-2013)  

F=7.2 

p=0.02 

r2=0.34 

early indicators 



Hatchery minijacks  

early indicators 



SUMMER CHINOOK LIFEHISTORY? 

Graphic by 
Justin Peters 

Age 2 male minijacks return 2 - 3 months  
post-release - 1 year prior to jacks 

Spring, Summer, Fall 

Minijack 



Willamette R. 

Willamette River 

Spring Chinook 

Salmon returns by 

age class 
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PIT-tagged spring Chinook are released 

from Carson NFH – possible to caluclate 

Smolt to adult return (SAR) 

Carson NFH 

Bonneville Dam 



2013 

2015 

2014 

age 4 SAR 

Carson minijack SAR is correlated to age 4 SAR 

(2002 – 2013) 

early indicators 



SUMMER CHINOOK LIFEHISTORY? 

Graphic by 
Justin Peters 

Age 3 jacks return 1 year prior age 4 adults 

Spring, Summer, Fall 

Jack 



2015 

2015 Jack “predictor” @ Bonneville = average + 

outliers (09, 11, 13) removed 

early indicators 

Adult spring 

Chinook  

@ Bonn 
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Ocean Entry
 Year PDO blob El Nino

2013 Cold phase /neutral no no

2014 Warm phase yes no

2015 Warm phase yes yes

2016 ? ? yes

Ocean conditions 2013 – 2016 

=> 2015 looks difficult 



The Blob? 

 
Coho returns 2015 Or - BC 

quite poor  

 

Col R ~30% 10 year average 

lowest since 1997 

 

 



Early indicators for spring Chinook 

suggest OK/poor returns 



Overall 

 

Neither PDO nor Jacks are highly correlated with  

adult returns: imperfect predictors 

  

Either Blob or El Nino effects will be short-term –  

one or two years 

 

Longer term – warm phase PDO is a concern 
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