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-Context Matters-
Workshop on Stream Restoration using Large Wood 

Materials
Klawock, Prince of Wales Island, ALASKA



Explore history of land use:

- journals, diaries, trade journals

- municipal records, historical 
societies, newspaper archives,

- senior citizens recollections, 

- previous studies, inventories. 

Process For Watershed Restoration
- Know What You’re Restoring! -



Process For Watershed Restoration

Develop Proposals, solicit input

  -Citizens, interest groups

  -Resource professionals



Process For Watershed Restoration

Design/conduct inventory

  -Chemical, physical, biological

  -Whole basin (establish context)



- Work from “bottom up”

Process For Watershed Restoration



Lead, follow, or 
get out of the road



Context (history) matters 

*Because the fishin’ (along with most everything else) 
ain’t what it used to be

*Perceptions vs reality



Highly Modified Landscape





What’s wood got to do, 

got to do, with it?
Wood influences physical and biological 
processes including:

 -channel morphology
 -sediment storage & delivery
 -water quality 
 -streamflow patterns 
 -stream biota (Fish! …and other stuff)
 -habitat



Maine



The Great Raft—1830s

Source: Noel Memorial Library Archives



“River Improvements”

Source: Patricia Benner http://gesswhoto.com/river-history.html





West Virginia red spruce



North Carolina





Legacy of Logging 



Big Creek dam 
   – Cradle of Forestry

 Pinchot’s ‘success,’
 Schenk’s ‘failure’



Chattooga River

Holcomb
Splash dam

Above dam

Below dam



Russel Fork – Big Sandy



Large structural roughness elements were an issue



First splash – 30K pieces mean diameter 28””



30,000 pieces Yellow Poplar



1989

1912



Tellico River













Piégay et al. 2005

Perception:
‘Looks’ bad, 
must be bad



Piegay et al. 2005



Large Wood

• AKA: LWD, CWD
• Varies, but generally pieces of wood:

–  minimum length
• 1.0 – 1.5 m

–  minimum diameter
• 5-10 cm



Physical Role

• Water
– Storage
– Quality

• Substrate
– Storage
– Quality

• Channel shape
– Width, depth
– Habitat type



Crunch time:  winter

Kadashan River, 
Chicagoff Island

 1984



Low flow refugia

Crunch time:  summer

Central Appalachians



Two people, two days, and a skidder = low flow refugia



Biological Role
• Pools

– Low velocity, high depth
– Low water refugia

• Cover
– From high flows, predators
– From predators

• Spawning
– Nest sites
– Egg attachment

• Roughness element
– Coastal plain

• Food Source
– Macroinvertebrates
– algae



Large wood

Coho

Kadashan River DJ





At least: 85 southern fishes 
 associated with LW

Bluehead chub, 
hydraulic engineer

Tangerine darter



Blackside dace 
Chrosomus cumberlandensis
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Cyprinella southern U.S. coastal plain 
Spawning substrate: Bark and rough surfaces 
of coarse woody debris in sand-bed streams.











Wood Density (pieces/meter)

D
en

si
ty

 (c
ou

nt
/m

et
er

)

0.0 0.2 0.4 0.6 0.8 1.0

0.0

0.2

0.4

0.6

0.8

1.0

Pacific Giant Salamander and Wood: Headwater Streams

Spring

Summer

Source: Weaver, et al.  2000



Tasmanian Giant Crayfish
Astacopsis gouldi

Habitat: submerged LW
Diet:   CPOM

Black River – juvenile habitat
giant man ferns and eucalyptus

Source: Robert DiStefano and Todd Walsh



Complexity

 Without LW
• Reduced complexity

= lower species diversity
= lower productivity
 fewer fish
 smaller size
 lower biomass
= lower resiliency



LW Recruitment depends on…

• Age of riparian veg
• Species in riparian
• Size of stream
• Time since disturbance

– Natural
• Hurricane, debris torrents, fire

– Anthropogenic
• Logging, urbanization, agriculture, land use



Tye Creek, Tongass NF

1979

2016

Saturday



Tye Creek, Tongass NF

1980

2016

Saturday



Mechanisms of Recruitment

• Chronic
– Litterfall, self-pruning
– Mortality (including disease and insects)
– Undercutting of stream banks

• Episodic
– Bank failure
– Windthrow
– Snow and ice
– Debris flows
– Fire



Managing for LW

1) Leave an undisturbed buffer strip
2) Leave enough trees to meet DFCs
3) Lengthen the harvest cycle
4) Manipulate riparian using silvicultural techniques

• Maintain even delivery of LW
• Mix of tree species
• Leverage ‘disasters’
• Intentional introduction of LW



Wood Additions 
1993 Jefferson NF SRS partnership
 3 @ 250 m reaches two streams,
‘150 structures’ 2-weeks



Minimize non-wood impacts
     *(canopy and bank)

7 tree species
Min 30 cm d small end
1-1.5x channel width length
30 m3 of wood/stream
No roots, limbs, anchors

Kelly

Peaveys & log tongs
Chain saw winch

George

Tim

John Deere

Husqvarna

Match tools & skill-set
to the job!



Relocate and evaluate all pieces at least annually
1993-2023 (so far…)



Wood FAQs
• How much is enough?
• What sizes are appropriate?
• Should I (can I) control loading?
• What tree species should I manage for?



How much large wood?

• There is no such thing as too 
much LW
– “Researchers believe they have 

not seen an upper limit ” -Sedell
– Pristine rivers jams > 5 miles
– Limiting factors

• Social
– Recreation
– Infrastructure



What sizes of large wood?

• All sizes are desirable
– Large pieces anchor – stability 

and persistence
– Small pieces trap 
 fine particulates

Chattooga River
(Deliverance)



Shaheen Creek 1987



What species are best?

• Variety is good
• Emphasize native species typical of local riparian 

areas
– Opportunity to develop specific silvicultural prescriptions 

– “designer” riparian areas



Number of tree species:
In common - 83
Alabama - 126
South Carolina 117
Virginia - 128

Only

30

14

10



Black Cottonwood
Staney Trib

Transplanted ~1986

2016

Saturday



Should I control LW?

• Loading (addition)
– Riparian management
– Manual additions
• Directed
• As part of harvest strategy

• Removal
– Salvage after storms
• Think carefully before doing this
• A rare opportunity to dramatically increase loading





Leveraging ‘Disasters’

• Hemlock Wooly Adelgid
– Chattooga Wild & Scenic
– 2013: Thousands of dead, 

standing hemlocks
– Kayaks/rafts vs. Fish

• Catastrophe or once in a 
lifetime opportunity?

The hemlock dilemma
(Brantley et. al 2013)



Chattooga LW Project
2007-2014

(1996)

USFS American Rivers Workshop 
October 2017


