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One component of SE AK harvested salmon are Canadian trans-boundary produced fish.  
Additionallly, some component are from Oregon and Washington.   
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Hatcheries also contribute to the overall SE AK catch.   

8 



Armstrong-Keta, located on South Baranof is currently the only pink hatchery producer 
in SE AK.   
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This is currently a big money fish.   
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The hatchery portion varies from 20% to 30%, but generally speaking, the wild 
contribution coming from the Tongass averages 80%.   
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Hatchery or Canadian and trans-boundary fish are around 30% contribution.  The 
Tongass contribution is around 70%.   
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There just are not any significant F.S. land rivers/populations.  Canada contributes about 
90%.   
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In the last three decades, the commerical harvest of salmon in and from Alaska has 
more than doubled.   
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The Tongass produces more salmon than all other national forests combined.  79% of 
the commercial salmon annually harvested from Southeast Alaska are from the streams 
and lakes of the Tongass.  Overall, the Tongass provides 1/3 of all commercially 
harvested U.S. wild salmon and 25% of the West Coast commercial salmon harvest.    
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Tongass riparian areas are renown for exceptional wildlife and fish values.  These 
areas are particularly important for sustaining healthy wild salmon stocks.  
Commerical, recreational, and subsistence fisheries that depend on Tongass 
habitats provide combined economic value in excess of 986 million dollars to the 
region.  The Tongass produces $60,000,000 worth of salmon annually with a 
record high 200 million in 2011.    
 
Of the 50,000 miles of streams and rivers on the Tongass, nearly 16,000 miles 
and 4,100 lakes and ponds are utilized by anadromous fish. 
These are some of the unique characteristics of riparian ecosystems.   



The extensive riparian zones associated with the thousands of streams on 
the Tongass are largely unmanaged, therefore future impacts will be driven 
by direct and indirect effects of climate change more than direct 
management actions.  Understanding how unmanaged riparian zones will 
change in form and function will require new models and cooperation 
among disciplines.   
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Currently, there are 409 out of a total of 915 watersheds on the Tongass that 
have some combination of past riparian harvest or riparian road construction but 
less than 7% of the total riparian anadromous stream length on the Tongass have 
been impacted.   
While that proportion of impact is small, the highest value floodplain riparian 
zones were among the first harvested, when riparian protections were non-
existent.  For many years there was considerable controversy over how best to 
manage riparian resources in Southeast Alaska.  Conflicts over harvest of timber 
resources versus efforts to sustain wild salmon stocks in the PNW and Alaska 
was at the center of that controversy.  A series of legislative and policy initiatives 
---TTRA, AFHA, TLMP– during the  early to mid-1990’s resulted in substantial 
changes to riparian management approaches on the Tongass.    
Current Tongass riparian management practices evolved from these policies and 
laws.   
Current Tongass riparian management practices evolved from these policies.   I’ll 
present various aspects of the Forest Plan to put our current management 
practices into perspective.   
 



What happened to our streams? From the 50’s to early 1980’s significant commercial 
logging took place on the Tongass. This was the long term sale and as you can imagine 
the early entrees targeted the big spruce trees in the valley bottoms because of easy 
access and shear commercial value. During this time period the logging practices were 
less than perfect..riparian harvest along salmon streams plus in some cases streams 
were used as transportation corridors and/or gravel extraction for road construction. 
Then in the late 60’s thru 70’s wood in the stream from logging and the natural 
contribution was thought to inhibit sediment transport and act as barriers to fish so we 
had the great idea to clean the stream of the problem wood. Well after much research 
we found this to be false and as a consequence we are seeing our streams deteriorate 
over time.  
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Stream gravel extraction used for road construction.  Twelvemile Creek on Prince of 
Wales Island.   
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Large wood plays a significant role in the stream it provides:….. 
Provide long term bank protection that create local refugia for mature forest 
patches (Abbe & Montgomery 1996, Featherston, Naiman, and Bilby 1995) 
Helps connect mainstem stream to floodplains, creates complex channel 
structure, and forms off channel habitat (Bryant & Sedell 1995) 
Log Jams and LWD function as sediment storage areas ( Bugosh & Custer 1989, 
Lisle & Napolitano 1998) 
Increases flow resistance (Dudley, Fischenich, and Abt 1998) 
Provides cover and habitat for juvenile salmon (Inoue & Nakano 1998, Mossop 
2004) 
Decreases rate of shallowing as discharge decreases (Lisle1989) 
Increased pool numbers as LWD loading increases (Montgomery et al 1995) 
Wood formed pools were larger and deeper in near natural forests (old growth) 
(Dahlstrom & Nilsson 2004) 
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Research has determined the most notable changes from loss of wood to be reduced 
pool area, reduced channel complexity, increased water velocities, decreased sinuosity, 
and increases or decreases in stream width. 
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Bottomline…For most southeast Alaskan streams lwd poor stream equate to simpler less 
diverse more homogenous channel. This  slide shows both topographic and textural 
(sediment size class) associated with a channel that is LWD deficit this reach is 10 
channel widths long. 
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Here we see a channel that is an LWD rich channel.   Notice the heterogeneity and 
complexity in only ~4 channel widths length 
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The next 2 slides will give you an idea of where we are headed as far as wood volume in 
our riparian harvested stream corridors. This is from Mike Murphy and K Koski’s paper 
this graph shows the rate of depletion in % per year for different size classes of wood. 
Depending on the size class we are losing 1 to 3% of our wood each year.   
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Here we see the slow depreciation of large wood from the historic wood loading levels 
and the contribution post logging as the forest grows back. Note we are at the 50+ year 
mark for a number of Tongass streams. We still have another 50 years until recovery 
really begins.   
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Improving the health of the Tongass National Forest will enhance its ability to cope with 
the impacts of climate change.  Multiple restoration projects have been launched and 
completed throughout the forest with most of the large scale watershed projects 
initiated since the late 90’s. The Forest Service offers millions of dollars each year in 
contracts to work on restoration activities such as thinning, road improvement, road 
storage/decommissioning, and stream improvements.  Salmon related jobs are 
maintained and enhanced by restoration work aimed at restoring habitat productivity 
and function.  This pays dividends year in and year out for many decades into the 
future.    
 
These restoration efforts reinstate adaptive resilience of systems with compromised 
integrity and promote longer term resistance to climate change.   This could be critical 
for impacted streams and areas with climate related risks to otherwise healthy forests 
and populations of fish and wildlife.    
 
As part of the National Watershed Condition Classification Framework process, the 
Tongass analyzed 12 standardized condition indices in over 900 watersheds (6th 
HUC).  Of those, we identified about 68 watersheds that are at risk for maintaining 
ecological functions and aquatic resource values and productivity.  Of that total, we have 
approximately 50 watersheds where we have initiated assessment work for future 
restoration actions.  We have initially identified a subset of 7 "priority watersheds" to 
focus watershed improvement and restoration activities over the next 5+ years.    The 
Saginaw and greater Kuiu Island area are one of those priorities.  Next are some examples of 
restoration efforts.   
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Improvements to floodplain structure and habitats help preserve channel flow capabilities.  
Because we expect climate change to further fragment aquatic  habitats by increasing stream 
temperatures during low flow periods, disconnecting off-channel and side-channel rearing 
habitat at those times, while also altering channel structure because of increased flood flows,  
these large scale large channel restoration efforts are crucial.  Actions include reconnecting 
natural hydrologic systems including access to key off-channel and side channel habitats. 
roughening floodplain habitat to attenuate flood events, stabilizing banks susceptible to floods 
to allow riparian stands to regenerate and reduce erosion potential;  providing cover and habitat 
for juvenile and smolting salmon and deep pool staging areas for returning adults during low 
water periods; etc.  
 
We have had the opportunity recently to collaborate with partners on some major restoration 
efforts.  Partnerships are especially crucial now that we are often working on larger, more 
holistic watershed scale efforts.   These are typically higher-cost projects with major workloads 
over several years.   Partnerships enhance efficiency and effectiveness by engaging local 
communities, and combining funds both internally and with nonprofit and other interest groups 
and agencies to accomplish the most work possible at a given time.   
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For most of the project we used a geomorphic based design placing wood in logical 
places where wood accumulates supplementing existing log jams and replacing wood 
was that was at risk of being lost to rot, or easily susceptible to removal. The wood was 
placed both instream and on the floodplain. Floodplain wood is key to help buffer large 
storms and prevent frequent avulsions 
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Major log jams use a general triangular frame design that is sturdy and easily buildable. 
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We used old growth references that remained in the harris river that were still working 
as a living template for dimensions like pool frequency, channel width and depth. For 
Gaandalay Haanna we had 45 to 60ft bankfull widths and on the Harris River mainstem 
it was ~90 to 120ft depending on where you were in the system 
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We then reconnoiter and survey all the areas that we have good access to and feel we 
can make a difference. In this Harris River example, we came up with approximately 85 
sites or complexes of sites along the river. 
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Depending on access and sensitivity of sites we construct log jams with either helicopter 
or excavators and in some cases, a combination of both techniques.   
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Next are a few examples of these features. This is a typical large engineered log jam. 
These are designed to protect banks, create pool habitat, provide cover and are long 
lived self sustaining structures. 



This is an apex jam. It is used to divide flow protect or form islands for complex habitat, 
store sediment, provide cover.  A nice crescent shaped pool is created on the upstream 
side of the structure. 
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A bar buddy is similar in shape to an apex jam. It can be just logs with rootwads attached 
or have logs perpendicular at the rootwad associated with it. These are placed along the 
stream edges to decrease stream width and increase bar size by storing more gravel. 
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Many ponds were originally constructed by contracts involving gravel extraction for road 
construction.  Ponds may be constructed/enlarged/connected to provide overwinter and 
rearing habitat for coho salmon. 
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Tributary improvements address critical salmonid overwintering and 
spawning shortfalls presented because of past management practices 
including stream cleaning efforts.   
 
These projects are designed to mimic the natural function of large wood by 
increasing channel complexity, creating pools, and providing cover.   
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From a habitat resilience standpoint, maintaining as much water as possible in streams 
and lakes during periods of low flow will be an effective way to combat the harmful 
effects of climate change.  Additionally, maintaining key floodplain connections by 
removing/moving road sections currently acting as levees will then act as hydrologic 
safety valves to help reduce the scouring effect of high flows on salmonid redds.   
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Past management practices removed forest vegetation throughout approximately 7% of 
the Tongass RMAs, adversely affecting water quality, stream and groundwater flows, 
flooding and aquatic species.  Tongass objectives primarily aim to increase the potential 
for long-term recruitment of large wood to wood debris dependent streams; maintain 
bank stability; encourage diverse understory vegetation for wildlife; and encourage 
continued nutrient cycling to the aquatic environment.    
 
Future areas of interest include:  a better understanding of forest successional pathways 
and opportunities to manage young growth stand trajectories; adaption of a PNW large 
wood recruitment model to SE AK riparian stands to aid in projecting recovery rates of 
riparian functions and aquatic habitat diversity; better quantification of young stand 
canopy interception and transpiration, and implications for stream runoff response; and 
a better understanding of riparian stand dynamics and options for speeding return of 
alder dominated stands to pre-disturbance conifer community types. 
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The Tongass has an ongoing program of road storage and decommissioning 
to limit erosion, address existing and potential resource concerns, and 
reduce maintenance costs. Both heavy equipment and explosives are tools 
used to remove structures to restore longitudinal connectivity  throughout 
a drainage network, restoring natural flow patterns, improving fish passage, 
reducing erosion, and increasing system resilience.   Proper road storage or 
decommissioning allows downstream ecosystems to recover as upstream 
hydrologic functions are restored.  Numerous fish passage problematic 
culverts have been removed.  Additionally, “Disconnecting” road drainage 
from stream networks will restore natural flow patterns including greater 
opportunities for groundwater recharge.    
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The Tongass National Forest has identified and surveyed approximately 
3,500 fish stream road crossings along approximately 5,000 miles of forest 
roads since the mid-1990’s. Thirty-seven percent of these are anadromous 
crossings, while the remaining 63 percent are resident fish streams. Over 
approximately the last decade the Tongass N.F. has installed, re-installed or 
retrofitted approximately 250 culverts in fish streams, most on anadromous 
streams. Removing these anthropenic blockages to fish migrations and 
providing unimpeded passage is a key management response as it will be 
important for potentially usable habitats to be available.   
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Treating invasive species is another tool for promoting resilience. The 
Tongass is fortunate in not having the large infestations like those evident in 
the lower 48 states.  Currently we have smaller manageable populations  
that we are treating through hand pulling or covering as part of early 
detection-rapid response.   
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These efforts benefit a wide range of salmonids.   
The Tongass fishpass enhancement program has been successful overall and deserves to 
be retained as an integral part of the WILD FISH PRODUCTION. 
Barrier modificaitons come in various designs, anywhere from blasting efforts to create 
pools in falls or high velocity chutes aimed at improving upstream migration to 
installation of fishpass structures including aluminum structures with baffles or concrete 
pool and weir ladders.    
On the Tongass, fishpasses and blasted step pools have provided or improved access to 
over 460 miles of anadromous streams and 4,700 acres of lakes.  Unfortunately, many of 
our structures are at or near the end of their design life and are in need of costly 
maintenance to continue functioning.    

69 



70 

This is the Margaret Lake fishpass out of Ketchikan 
District on the left and Appleton Cove fishpass on 
Sitka RD on the right.   
 
Each one of our fishpasses are monitored at some 
level to determine if anadromous fish are using the 
upper watershed.  Monitoring includes activities 
ranging from estimates of the number of smolts 
produced, counts of returning adults, estimates of 
contribution to commercial and sport fisheries, 
juvenile trapping, and visual observations of fish 
upstream of the structure.   
Pink, chum and sockeye projects seem to be most  



consistently effective.   
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Functional metrics that explicitly recognize the importance of riparian 
process in addition to habitat structure are needed to guide riparian 
restoration efforts from an ecosystem perspective. We are working on 
those through a collaborative Watershed Restoration Effectiveness 
Monitoring project in conjunction with the Pacific Northwest Research 
Station.   
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Assessing, planning, and implementing efficient and effective strategies to maintain and 
improve watershed resiliency while providing for ecosystem services requires a renewed 
commitment to collaboration.  The collaborative work we are leading on the Tongass to 
provide community, ecological, and economic benefits is critical during our time of 
transition.   Restoration efforts are a key part of the FS transition and investment plan.   
 
We have a number of large scale collaborative efforts underway including Kake & Central 
Kupreanof, Sitkoh River, Staney, and Big Thorne. We have begun the initial steps to 
integrate watershed restoration, habitat improvements, pre commercial and commercial 
thinning, as well as traditional timber sale opportunities and in some cases, young 
growth projects. This will create efficiencies for the Forest as well as contractors, 
resulting in more projects and therefore more jobs and increased engagement.  A 
number of these project areas provide stewardship contracting” opportunities.  
Stewardship projects will open up opportunities for small communities to grow local 
jobs.   
 
RESTORATION:  Creates relationships and results; Is generally a zone of agreement; Has 
economic benefits 
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Thanks!   
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