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Study Goal  

Evaluate the flows of energy that sustain 

fish production (including salmon and 

steelhead) in a heterogeneous floodplain 

landscape. 



  

 

   

Columbia River 

Methow River 

Study Location: Methow River 



 Study Location: Methow  River  

1) Do the flows  of  energy that support fishes, vary 
among aquatic  habitats  in this f loodplain mosaic?  
 

2) What are  the implications of  these  different food  
webs for  Chinook  salmon and  steelhead 
populations, and  proposed habitat restoration?  
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Methods 

Fish production 

PRODUCTION = accrual of biomass over time 
grams / meter 2 / year (g m-2 y-1) 
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Results: Fish Production 



  
  

   

 
  

 

      

 

Methods: Diet Sampling 

+
 
Demand for each 
prey item by each 
fish species 

• Fish Production 
• Assimilation & Production 
Efficiencies 
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Methods:  Flow  Food  Webs    

Quantitative flow web: links 
are weighted by organic 
matter flows 

<.005 0.0250.01 0.10.05 10.5

Organic Matter Flow g DM m-2 year-1
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Chironomidae 

Chloroperlidae Tipulidae 
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Baetidae Perlidae 
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Methods 

Invertebrate Food Base Production 

Is food limiting? 
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Results: Invertebrate Production 
Aquatic invertebrate production + terrestrial invertebrate Inputs 
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Results: Food Production to Demand 

Fish Demand 
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Results: Total Interaction Strengths 

Main Channel
 

P
ro

p
o

rt
io

n
 C

o
n

su
m

ed

 

Most Important Least Important
 



Brachycentridae

Chironomidae

Ephemerellidae

Tipulidae

Lepidostomatidae

Perlidae

Limnephilidae

Hydropsychidae

Baetidae

Terrestrial

Perlodidae

Sculpins

Glossosomatidae

Dytiscidae

Heptageniidae

0.0

0.5

1.0

Ephemerellidae

Chironomidae

Lepidostomatidae

Heptageniidae

Perlidae

Chloroperlidae

Terrestrial

Ameletidae

Baetidae

Limnephilidae

Sculpin
Perlodidae

Uenoidae

Brachycentridae

Capniidae

0.0

0.5

1.0

Limnephilidae

Chironomidae

Baetidae

Perlidae

Perlodidae

Terrestrial

Lepidostomatidae

Chloroperlidae

Heptageniidae

Ameletidae

Simuliidae

Ephemerellidae

Tipulidae

Empididae

Dytiscidae

0.0

0.5

1.0

Chironomidae

Heptageniidae

Daphnia

Leptophlebiidae

Baetidae

Terrestrial

Limnephilidae

Lepidostomatidae

Hydropsychidae

Brachycentridae

Dytiscidae

Ameletidae

Capniidae

Ephemerellidae

Corixidae

0.0

0.5

1.0

Chironomidae

Daphnia

Leptophlebiidae

Limnephilidae

Terrestrial

Heptageniidae

Dytiscidae

Baetidae

Capniidae

Ephemerellidae

Ameletidae

Elmidae

Corixidae

Copepoda

Tipulidae

0.0

0.5

1.0

Prey Species

Amphipoda

Isopoda

Terrestrial

Limnephilidae

Chironomidae

Limnaeidae

Planorbidae

Dytsicidae

Daphnia

Ostracoda

Odonata

Leptphlebiidae

Copepoda

Planaraidae

Baetidae

0.0

0.5

1.0

In
te

ra
c

ti
o

n
 S

tr
e

n
g

th

C
o

m
p

e
ti

ti
o

n
 C

o
e

ff
ic

ie
n

t

*

* *

* *

Chinook

Steelhead

0.0

0.5

1.0

Chinook

Steelhead

0.0

0.5

1.0

Chinook

Steelhead

0.0

0.5

1.0

Chinook

Steelhead

0.0

0.5

1.0

Chinook

Steelhead

0.0

0.5

1.0

Fish Species

Chinook

Steelhead

0.0

0.5

1.0

  

    

  

  

  

   

 
 

Main Channel
 

Connected up and downstream 

Connected downstream 

Disconnected large 

Disconnected small 

Disconnected no scour 

Pr
o

p
o

rt
io

n
 C

o
n

su
m

ed
 



       

  

Methods: Competition for Food
 

Production of each prey item
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Results: Potential Production 

Chinook Steelhead
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Discussion
 

1) Do the f lows of  energy that support fishes, vary 
among aquatic  habitats  in this  floodplain mosaic?  

 
• The magnitude  and direction of  energy flow  was 

different among habitats.  
• Food web diversity  may parallel habitat  

diversity  
 



  

 
 
 

Discussion
 

2) What are  the im plications of  these  different food 
webs for  Chinook  salmon and steelhead 
populations, and proposed habitat restoration?  
 

• Side  channels had lower  inter-specific  competition 
for  food resources,  and a  greater  per area  carrying 
capacity.  

• Restoration of side ch annel habitats  a good 
strategy in the   Methow River?  



  Discussion
 

• That said.  . .  floodplain habitats  appear  to be  
under-seeded  with respect to food, 
indicating that additional  salmon and  
steelhead production could  be supported  
under  current conditions.  

• Not enough adult  fish returning to fully 
seed habitats?  
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: nutrients: disturbance
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Tested Hypotheses 
(i.e., model parameterization, validation, and restructuring) 

Generated Hypotheses 
(i.e., model structure generation) 

Just one potential feed-back between our efforts. I am sure there are more. . .
 




