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1,000s of Projects Implemented

K. Barnas/M. Diaz NOAA



Considerable Debate

 Physical Response 

Biological Response – More fish or?
 Concentrate fish?
 Increased fish numbers?
 Increased survival?
 Is project size important?



Review of Restoration Science
600+ papers on effectiveness



Goals for Today

 Specifically does river restoration…
1. increased numbers or simply concentrate fish?

2. increased fish number or survival?

3. Is bigger restoration better? 



1. Does restoration increase fish 
numbers or simply concentrate fish?



What does literature say?

Not a new question

Movement studies
 Little movement

Gowan et al. 1994
 Increase due to migration 

(6 streams)



But, 20 years later.......
White et al. 2011



Movement in stream fishes
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Studies on fish movement (n = 27)

Rodriguez. 2002. Restricted movements in stream fishes: 
paradigm is incomplete, not lost. Ecology 83:1-13.



Summary of Literature
(Studies that actually tracked marked fish)

Study Concentration More fish
Shetter and Clark 1946 X
Latta 1972 X
Naslund 1989 X
Slaney et al.  1994 X
Riley & Fausch 1995; Gowan & 
Fausch 1996a, b. X
Quinn and Kwak 2000 X
Roni and Quinn 2001b X
Lehane et al. 2002 X
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Fish Move to Restored Habitat?
Shuwah Creek Juvenile Coho and Steelhead

Roni and Quinn 2001

Roni and Quinn 2001 TAFS



Movement vs Migration?
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Typical Migration Pattern of Juvenile Coho

Roni et al. 2012
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Summary of Literature/Studies

 In long term, it is increased abundance not 
due to immigration/concentration 

Most movement studies indicate most 
juvenile fish do not move >100m

 But migration is often at scale much larger 
than restoration (10s of kilometers)



Summary of Literature/Studies

 Some short-term immigration but..

We’re not dealing with marine fish
 New cohort of salmonids every year
 Most resident/live 1 to five years
 Vacated habitat will be colonized



2. Increased number or survival?

Todd Bennett photo



2. Increased number or survival?

 Increases in fish abundance can be
 Increase in number (density) or capacity
 Increase in survival
 Some combination of two

 21 published studies looked at survival
• Results vary widely

 2 IMWs reporting increased survival



Restoration Effectiveness Studies 
Examining Survival

(n= 21)
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Conclusions

 Literature is mixed
 Many show improvements in survival but not 

statistical significant or rigorous

 Survival is difficult to measure

Density or numbers easy to measure



3. Is bigger restoration better?

Few hundred meters          vs          Several thousand Meters



3. Is bigger restoration better?

Really three questions
 Intensity of restoration

• Number of logjams etc.

 Size of project
• Total stream length or off-channel area

 Total amount in a watershed
• Cumulative amount of habitat restored



R2 = 0.25
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But bigger not better for 
floodplains or beaver ponds
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Recent European Studies Differ 
 Schmutz et al. 2015

 15 pairs of small and 
large floodplain projects

Hering et al. 2015
 10 pairs of small and 

large  floodplain & 
instream 

 Zitek and Schmutz 
2004
 Species diversity 

responds at broader 
scale



So is Bigger Better?

 Intensity of restoration is important

Depends upon project type

Clearly for some species bigger

Watershed response requires restoring a 
lot of habitat



Summary



Summary – 3 Questions

1. Does restoration increase number or 
concentration fish? – Numbers.

2. Increased number or survival?
 Depends upon study – could be both

3. Bigger restoration better?
 Depends upon project type
 Intensity and amount important



Future Research

 Additional research on all three questions!


