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Salmon prey assemblages and oceanographic conditions along the 
California Current shelf ecosystem  

Goals:  
 
Examine the spatial coherence of salmon forage assemblages along the 
CCLME.  
 
and 
 
Characterize the environmental conditions that are associated with 
spatial differences in assemblages. 



Survey design 

Methods: 
 
• Standardized sampling  

 
• mid-water trawl (30m) 

 
• 2011-2015 (NW = 86, SW = 213) 

 
• May-mid July 
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Selection of prey species 

Methods: 
 
• Size (<= 50mm) 
• <= 5 trawls 
• Occur in literature 

 
• Krill (see Santora talk) 
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Methods: 
• NMDS 
• 3 axes 
 
Results: 
Southern species 

Market squid 
Rockfishes 
Sanddabs 
 

Northern species 
 Butter/Rock sole 

Characterize differences in assemblages with NMDS 

stress = 0.143, linear fit R2 = 0.918 
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Methods: 
• NMDS 
• 3 axes 
 
Results: 
Southern species 

Market squid 
Rockfishes 
Sanddabs 
 

Northern species 
 Butter/Rock sole 
 
Off-shore critters 
 Pacific Hake 
 Sergestid 
 Backtip squid 
 YOY sanddab 
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Environmental conditions associated with variability in forage assemblage 

A priori conceptual model including variables: 
  
   Preconditioning: Upwelling 4 months prior sampling (Bakun’s) 
 
   Preconditioning: Depth of 26.0 Isopycnal 4 months prior (ROMS) 
 
   In season: North and East transport during sampling (ROMS)  
 
   In season: SST during sampling (ROMS) 
 

 
CART analysis to split the assemblages 
  
 

56km radius 

Trawl 
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Environmental conditions associated with variability in forage assemblage 

Upwelling late-winter Isopycnal late-winter 
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CART: Upwelling in late-winter is related to latitudinal differences in forage 
assemblages 

Axis 1 (Latitudinal): Divisions related to prior upwelling  (preconditioning, in season). 
 r = 0.70 

Isopycnal depth winter < -106 Isopycnal depth winter < -130 

North Trans. > -0.042 North Trans. > -0.061 

Isopycnal depth winter < -118 East Trans. > 0.018 

Temperature < 10 

Upwelling winter ≥ -21 < -21 

Upwelling winter >-3.9 

27% 3% 8% 5% 26% 4% 2% 4% 8% 12% 



There are three distinct assemblages 

Determine significance of the 
10 groups by fitting ellipses to 
each group’s axis 1 and 3 
scores. 
 



Latitude 

Determine significance of the 
10 groups by fitting ellipses to 
each group’s axis 1 and 3 
scores. 
 
There are 3 significant groups. 

There are three distinct assemblages 



There are three distinct assemblages 

Southern 
indicator species 
present 

Northern 
indicator species 
present 

No indicator 
species present 



Conclusions 

1. There is a distinct latitudinal cline in forage assemblages with a somewhat 
dramatic switch ~42-43 degrees 

 
1. Northern and southern assemblages are oppositely related to intensity of 

upwelling four months prior.  
 

2. On/Off-shore forage species are mostly correlated to the distribution of 
isopyncnal depth in late winter. 

 
 

 
 


