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Wood Placement Has A Long History
* Initial Efforts in 1890t0 1930 & =~
- 1930s to 1950s CCC ‘
* 1960s Midwest US
* 1970s to 1980 Midwest to West

e 1990s to present from
structures to natural

1900 1920 1940 1960 1980 2000 2020



Controversy

e Rafting community

e Landowners

e And......Scientific community



Controversy — Literature
Negative results

* High Failure Rates

— Frissell and Nawa (1992 — WA & OR)
— Thompson (2002 — Connecticut streams)

* Little Biological Response
— Thompson (2006 — pre-1980s)
— Stewart et al. (2009 — stream size a factor)
— Doyle and Shields (2012 — WQ)



Controversy — Literature

Positive Results

Midwestern studies —
— White (1975), Hunt (45 projects), Avery (58 projects)

Rocky Mountains
— Binns (71 projects) , White et al. (2011 - 20 yrs. afterward)

PNW

— Cederholm et al. (1997) Solazzi et al. (2000) , Roni and Quinn
(2001a)

Reviews and Meta-analysis

— Roni et al 2002; 2008, 2014 (122 papers wood placement)
— Whiteway et al. (2011 — 211 projects)

— Smokerowski & Pratt (2007 — 14 studies)



LWD Placement
Major Areas of Controversy

1. Not natural
2. Failure Rates
3. Physical response

4. Biological response




1. Natural Part of System?

e Wood in World Rivers |

e Extensive Literature
on topic

* GLO notes in US

— Surveys back to 1810 The Great Raft on the Texas-Oklahoma Border
100 to 150 miles long — took 5 years for US Govt.
To remove in 1830s




Deforestation

e Eastern US
— Since 1800s

* Western US
— Since early 1900s

 Europe & Mediterranean
— 100s to 1,000s of years ago

www.globalchange.umich.edu



Source of LWD in Rivers
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But....

* Not all channels retain wood
— Canyons and constrained reaches§

— Meadow streams
— Extreme desert streams




Question is Not was LWD present but...
 What was/is source of LWD?

* How much was delivered to stream?

* How much was retained in reach?




2. Failure Rates

Percent of LWD Structures Functioning
0% 20% 40% 60% 80% 100%

Wilkins 1930

Tarzwell 1937

Ehlers 1956

Saunders and Smith 1962

Jester and McKirdy 1966

Gard 1971

House et al. 1989

Roper et al. 1998

Armantrout 1991

Frissell & Nawa 1992

Crispin et al. 1993

Binns 1994

House 1996

Thom 1997

Schmetterling & Pierce 1999

D'Auost and Millar 2000

Thompson 2002

Shields et al. 2006

Maclnnis et al. 2008

Miller and Kochel 2009

White et al. 2011

Carah et al. 2014
Average Kl FFFFTLIFLLITLTIISLTTTSTLTLTLTS TS TLTITS TS




(p)
Q
-
(=)
-
c
3
T
oo
=
=
o,
>
L]




Structure Failure or Success?

But.....Do we really expect them to stay static?




3. Physical Response

* Extensive literature documenting improvements

— Pool area
— Habitat complexity
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% Increase in pool area (treat.-ref.)
Roni and Quinn 2001a



e But little change if..

— Other processes not
addressed

high
— Little LWD was placed

— LWD was small or
undersized for channel




Effect on physical habitat

More appropriate questions are

— Have underlying processes been addressed?

— How intensive does treatment need to be?

— How long will it take to achieve a physical response?
— How long will it last?




4. Biological Response

* Does placing LWD increase fish numbers?



Fish Response to Instream
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Data from Roni et al. 2014 CJFAS



% Increase

Meta-Analysis — Whiteway et al. 2010

Examined 211 Projects
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Instream — Macroinvertebrates
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100%
90%
80%
70%
60%
50%
40%
30%
20%
10%

0%

B Decrease

ONo Change

_ B

Abundance

N=21

N

Diversity

16

No consistent response
to LWD placement

Other factors influence
productivity

Data from Roni et al 2008, 2014



More Appropriate Biological Questions

* What is scale and longevity of increases?
* How much LWD is needed to elicit a response?
* What is response for less studies species and life-stage?

 What is response to LWD placement in larger streams?

What is effect on survival?




Summary
Major Areas of LWD Controversy
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1. Not natural

2. Failure Rates

3. Physical response

4. Biological response




Summary
Major Areas of Controversy

. Not natural — Not accurate

. Failure Rates — Low for newer techniques
. Physical response — Well documented

. Biological response — Well documented for
trout & coho (FW)



Conclusions - Rivers
Four More Appropriate Questions

1. How much LWD was there, what was it source
and where did it accumulate?

2. What type of LWD and how should it be placed?

3. How much LWD is needed to affect a physical
response and how long will response last?

4. What is response of Chinook and other less
wells studied species in larger streams?
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What about LWD in Estuaries?
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Papers Located on Estuarine LWD

Gonor 1988. what we know about large trees in estuaries, in the sea and on coastal
beaches. (Chapter in Maser et al. 1988 Tech. Rep. PNW-GTR-229)

Everett and Ruiz 1993. coarse woody debris as a refuge from predation in aquatic
communities—an experimental test. Oecologia 93:475-486 (Chesapeake Bay)

WICk 2002. Ecological function and spatial dynamics of large woody debris in Oligohaline-
Brackish Estuarine Sloughs for Juvenile Pacific salmon (MS Thesis)

Hi ndeII 2007 Determining patterns of use by black bream Acanthopagrus butcheri (Munro,
1949) of re-established habitat in a south-eastern Australian estuary. J Fish Biol 71:1331-1346

HOOd 2007 Large woody debris influences vegetation zonation in an Oligohaline tidal marsh.
Estuaries and Coasts 30:441-450.

Cornu 2008 Effectiveness Monitoring for LWD Placement in South Slough Tidal Wetlands (Tech
report)

Ton nes 2008 Ecological functions of marine riparian areas and driftwood along North Puget
Sound Shorelines (MS Thesis)



Number of Papers

T T

Sources and natural 5500 few on temperature
functions estuaries
Historical levels >50 Handful

Where does it

>100s ?
accumulate and how

Effectiveness of wood

122 3*
placement

* Note there is some gray literature web sites etc. about recent projects



Conclusions - Estuaries

How much LWD was there, A
what was it source and where
did it accumulate?

How does #1 differ in different
zones of estuary?

Fish and other biota use of
natural LWD?

What type of LWD, where and
how should it be placed? T

Physical and biological — nawistms
response to placed wood? -
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