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1,000s of Projects Implemented
D

Pacific Northwest Salmon
Habitat Project Database
Locations

Project Action Type
Acquisition and Protection
Fish Passage
Flow Augmentation

Instream Structures

Off-Channel/ Floodplain Habitat

Riparian Improvement

Sediment Reduction/Addition

Montana




Considerable Debate

> Physical Response

> Biological Response — More fish or?
« Concentrate fish?

ncreased fish numbers?

ncreased survival?

S project size important?




Review of Restoration Science

600+ papers on effectiveness
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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?

> N Ot a n eW q u e Stl O n Restricted MovemA 'I"tairg dlf;;j‘:df:,'l;t;)tream Salmonids:

> Movement studies
» Little movement B A

Maovem
1 and hahitat mode.

> Gowan et al. 1994

« Increase due to migration
6 streams




But, 20 years later.......

White et al. 2011

Response of trout populations in five Colorado
streams two decades after habitat manipulation

Shannon L. White, Charles Gowan, Kurt D. Fausch, Josh G. Harris, and
W. Carl Saunders

(c)

Alstract: Evalusting the effectiveness of instream structures for increasing roul populations is complicated by a paugily of

3500 ~

long-term studies. We seport on a study spranning 23 years 1o ssses the effect of installing log weirs on stream habital and
ol abundance, Srucmres were imstallad in & randomly selecied half of a8 500 m gudy reach m six small Colorado, USA,
mounizin dreams in 1988, and habitat snd wout shundance and bomass were mextured amually from 1987 1o 1994, When

five of the steams were resampled in 2000, none of the 53 logs had moved, and all but one were functioning properly.

Podl valume remained more fian three tmes lgher in trestment sections than in adjacent controls, and mean depth was

2500 A

also greater. Adull roul shimdance incnssted rapadly after struchires were installed and e maned §
sections than i contrels 21 years laler, Effect on juvemnle rouwl abundance wene nod deecied, pro

higher in beabnent
by because fry recruil-
menl & strongly mlluenced by effects of saowmell munofl, which vary annually among basins, Thes evaluation shows thal in-
dream structures placed in small gsble chamels can function K mare than two decades when properly mstalled and can
canse long-lasting increses in noul shbundance when habiist & limiting.
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Risumdé : L'évaluation de lefficacié des structures gjomdes dans um cours d'esn pour sugmenter les populations de podts-
oms esl compliuée par |'absence d'éudes 3 long terme, Nous présentns une recherche sur 23 amées qui mesune ['effet
de 'addition de digues en billes de bois sur 'habitst du cours d'esm et |'shondanoe des roies Les droctores oni & instal -
e dams la mod b ntagne du Colorado

faites chague anmée

{chosie au hasand) de sections d'éude de S0 m dans six petits cours d'ean de m

500

en 1988 et des mesures de 'habitat, de méme que de 'sbondance e de la biomasse des trudles, onl &
de 1987 & 1994, Cand cing des cours d'eau onl &8 e anli lomns en B, aucme des 53 bilkes de bows ne s'él de-
placie ol puks, sau me, fmctionnaen sdéquaement Le volume des £ 5 il encore s fols plus important dans ks
smctiom madifies que dans ks sections Emoms sdjace @l b profondewr moyenne &l susa plus grande. L'abondance
des s adulies 2 sugment? rgridement aprés indallation des groctures el e lle &t encore 53 plis Elevée que dans

[ (o | |

(treatment-control)

-500 A

les sections Emoins 21 am plus tad. Aucun effein'a pu décelé cher les jeunes imiies, probablement parce que le re-

crutement des aleving est Drtement influencé par ks e du misse lement de 1a fonle des neiges qui varie chaque ambe

d'un bassin & un sukre. Note évaliation

monke que les structunes phactes dans de petits chensux stbles peuvent Bmction-
ner pendant plis de deux decenmies lorsqu'elles sont bien installbes et qu' elles pewvent produine des augmenlalions persis.
s de ' shondance des wwtes krsque |'habital comtiie un fsceur limitant

-1500 - u

[Traduit par 1 Réxdaction)

Mean difference in trout biomass (g)

Pre-treatment,

Introduction

Management of stream salmonids often involves manipuls-
tion of habitat, under the assumption that increasing phy sical
hahitat will increase fish populations {Hunt 1994; Fausch et
al. 1995 Whieway at al. 2010). Addition of instream strue-
tures to salmonid streams has been ongoing since the 19305
in Morth America (White 1996). Numemus studics in various
gengraphic regions have shown that habitat manipulation can
increase zalmonid sbundance and hiomass by increasing the

quantity and size of pools, overhead cover, and spawning
habitt (e.g., Hunt 1976; Gowan and Fausch 19%96a; Solazzi
et al. 2000). However, of four recent reviews, including two
with quantitative meta-analyses, two conchuded that the addi-
tion of instream sirpctures resulied in an increase in salmonid
populations (Roni o al. 2008 Whieway et al. 2010},
whereas the other two conchided that evidence for a positive
reatment effect was equivocal or lacking (Thompson H06;
Stewarnt et al. 2000,

The reason some studies failed to detect effects of instream
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Movement in stream fishes

Studies on fish movement (n = 27)
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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 m

Shetter and Clark 1946
Latta 1972 X
Naslund 1989

Slaney et al. 1994
Riley & Fausch 1995; Gowan &
Fausch 19964, b.

Quinn and Kwak 2000
Roni and Quinn 2001b
Lehane et al. 2002




Fish Move to Restored Habitat?

Shuwah Creek Juvenile Coho and Steelhead

Control

m== Control mark

B Treatment mark

—a— Total fish

Number of fish
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Roni and Quinn 2001 TAFS




Movement vs Migration?

Typical Migration Pattern of Juvenile Coho

Discharge m3/s
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Roni et al. 2012




Movement vs Migration

annual
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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
o New cohort of salmonids every year
« Most resident/live 1 to five years
« Vacated habitat will be colonized




. Increased number or survival?

Todd Bennett photo




2. Increased number or survival?

> Increases in fish abundance can be
» Increase in number (density) or capacity
o INncrease in survival
« Some combination of two

o 21 published studies looked at survival
Results vary widely

o 2 IMWs reporting increased survival




Restoration Effectiveness Studies

Examining Survival
(n=21)
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Conclusions

> Literature is mixed

o 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?

Googl

Few hundred meters Several thousand Meters




3. Is bigger restoration better?

> Really three questions

o Intensity of restoration
Number of logjams etc.

» Size of project
Total stream length or off-channel area

o lotal amount in a watershed
Cumulative amount of habitat restored




More intensive Is better
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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

o 15 pairs of small and
large floodplain projects

> Hering et al. 2015

o 10 pairs of small and
large floodplain &
Instream

> Zitek and Schmutz
2004

o 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
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Summary — 3 Questions

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

2. Increased number or survival?
o Depends upon study — could be both

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




Future Research

> Additional research on all three questions!
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