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In 2005 I began work on the “Tongass Ground-truthing Project” with my good friends Richard 
Carstensen and Kenyon Fields. For three years we assessed the impacts of past and proposed log-
ging on the Tongass National Forest with a blend of GIS analysis and field surveys. We explored 
much of the Tongass and published reports that looked at the long-term effects of old-growth 
logging. Many of the findings were validations of what environmentalists had feared in watersheds 
“hammered” by the timber industry. As important as I believe this kind of monitoring was (and 
continues to be), the most profound things we learned pointed unexpectedly in another direction.

This is best illustrated by our observations while walking streams and riparian forests heavily 
logged in the 1950s’-70s’; forests that had essentially been tilled and compacted by the tracks of 
skidders and the butts of giant logs.  Much to our surprise, what we found in the watersheds we 
ended up calling the “hammered gems” were vi-
brant and clearly valuable riparian habitats that 
continue to serve a globally significant abun-
dance of salmon, bears, eagles, etc. Certainly to 
the eyes of forensic foresters and aquatic biolo-
gists there was evidence of the long-term costs 
of industrial logging (esp. impacts to large wood 
recruitment for fish habitat), but there were also 
clear signs of nature’s capacity to adapt to cata-
strophic disturbance and rapidly regenerate the 
diversity and complexity of life. The inherent re-
silience of floodplain forests blew my mind, and 
in a sense, served to restore my inner landscape 
in such a way that I became very motivated to 
find out where I could plug in to this good work.

While regenerating riparian forests in the hammered gems provided inspirational examples of 
nature’s incredible resilience, conditions in the upland forests of these watersheds were another 
story. We found that upland stands, usually including most of a hammered gem’s near-shore, 
south-facing and well drained habitats, often regenerated into dense thickets of young conifers 
that essentially shaded out most other life. These highly simplified stands are often described as 
“biological deserts”, and provide very little habitat value. Even stands that had been thinned by 
the Forest Service quickly returned to a stem exclusion phase that without active management 
will remain very poor habitat for at least a hundred years. These stands beg for restoration action!

The vast majority of the work done in the process of ecological restoration is carried out by Na-
ture herself, and in doing so, she is our most powerful teacher and ally in this endeavor. Through 
ecological restoration we can learn about what it takes to re-create the diversity and abundance 
of biological life (no doubt we have a responsibility to do so), and with axe in hand, we can actively 
participate in restoring humanity’s connection to the land. In this way restoration is a path to, as 
William Jordan has said, a “full citizenship in nature”. As citizens of nature I have no doubt we can 
serve our common good by contributing to nature’s recovery through ecological restoration, but 
the most important way we can do this may be by allowing the experience of ecological restoration 
to assist us with reinventing the sacred nature of our connection to the earth, and in 
so doing, work on the root cause of environmental degradation.

Walk the flood-plain forests of Southeast Alaska and experience nature’s restorative 
power, and like me, you may be compelled to participate in ecological restoration.

- Bob Christensen, 2012

PReFACe

Contrasting riparian (L) and upland (R) second-growth.

“I have read many definitions of what is a conservationist, and have written not a few myself, but I 
suspect that the best one is written not with a pen but with an axe.”  - Aldo Leopold 1949
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This report is meant to be an approachable ref-
erence on ecological restoration of Southeast 
Alaskan forests. Our intended audiences are 
resource managers, community and tribal lead-
ers, conservationists, contractors and others 
interested in forest restoration. For this effort 
we have conducted an exhaustive literature re-
view, interviewed experts in the field, conducted 
GIS analysis and drawn from ground-truthing 
experiences throughout the region.

Key FIndIngs
• Habitats that serve critical ecological  and 

social functions (salmon forests) and are 
sensitive to logging (karst forests) have 
been disproportionately impacted by past 
logging in Southeast.

• Numerous Tongass watersheds and 
landscapes that are uniquely productive 
for species like salmon and deer have been 
highly degraded by past logging.

• The effectiveness of the Tongass Land 
Management Plan’s conservation strategy 
is limited by having been designed in an 
already degraded forest.

• The scientific literature documents 
several silvicultural tools proven effective 
for restoring structural complexity, 

BRIeF SummARy
biodiversity and ecological function.

• Initial stem density reductions (e.g., pre-
commercial thinning) in second-growth 
forests provide a critical step in ecological 
restoration by greatly increasing future 
silvicultural options for wildlife habitat 
enhancement.

• There is compelling evidence that variable 
density thinning with skips and gaps is the 
most effective approach for restoring old-
growth characteristics.

• Strategic planning that prioritizes and 
integrates restoration actions across 
multiple scales enhances the effectiveness 
of restoration efforts.

• There is wide ranging support for the  
watershed as a particularly useful scale 
for orienting and planning on the ground 
restoration activities, especially where 
salmon are a species of interest.

• There is broad support within the scientific 
community for acknowledging and 
dealing with uncertainty by employing 
effectiveness monitoring and adaptive 
management practices.

• The benefits of employing a collaborative 
approach to ecological restoration are 
rapidly coming to light through a number 
of real world examples.

The Cobble landscape on Prince of Wales Island is an  example of an area where the majority of prime salmon and 
deer habitats have been logged and where restoration can accelerate the recovery of these ecological attributes.
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InTRoduCTIon
The PurPose oF ThIs documenT
We are at a turning point in Southeast Alas-
ka. We need only look south to the forests of 
Washington and Oregon to glimpse the future 
of Tongass forest management. True, our own 
reality will be a customized version of what we 
see in this crystal ball, tailored by the challeng-
es and opportunities that are peculiar to this re-
gion, but the gist is plain for those willing to see 
- the future of forest management lies primar-
ily in the lands that have already been logged, 
and what we do there will likely be influenced 
by contemporary pressures to manage these 
lands for more than timber production.

The reasons for this transition are numerous 
and debatable: a boom and bust cycle that has 
run its course, a change in the public’s priorities 
for how federal forest lands should be managed 
(manifest in various environmental laws), the 
perturbations of a globalized wood-products 
market, etc., but the question is largely moot. 
The transition has, for all practical purposes, 
already happened (Beier et al. 2009).

It is likely that much of the future forest work 
on the Tongass will focus on, or include aspects 
of, ecological restoration. In fact, for a large 
portion of logged forests in the Tongass (ar-
eas that are now mandated to be conservation 
lands) some form of restoration is required for 
responsible land stewardship. However, there 
are many unanswered questions about how to 
use ecological restoration to balance improved 
ecological integrity with the social values pro-
vided by forest ecosystem services.

Fundamentally, this report is an effort to provide 
useful perspective and technical information on 
employing ecological forest restoration to im-
prove social prosperity and ecological integrity. 
The broad goals of this report include: defining  
what restoration is, highlighting what it is good 
for and discussing how to prioritize, plan and 
implement it on the ground using practical and 
effective silvicultural tools. Toward that end, we 
have synthesized a broad spectrum of scientific 
literature on forest restoration and integrated 
key findings with local issues.

Holling’s adaptive cycle (1986) was used in the Beier 
article cited above to describe the history of Tongass 
timber system and to address the connection between 
social and ecological resilience. In the Beier  paper the 
system of forest management is described as having 
recently gone through a boom and bust cycle that finds 
both environment and society in the reorganization 
and growth phase. This phase is critical to orienting the 
trajectories of recovery in the direction of ecological 
and social resilience. 

The concept of “resilience” is used throughout 
this report. What do we mean by resilience?

resilience is an indicator of the range of distur-
bance that ecosystems, economies, cultures, 
communities, etc. are capable of experienc-
ing without losing their essential character 
(gunderson & holling 2002).  

There is a growing body of work that applies 
the concept of resilience to integrated social-
ecological systems because people are integral 
parts of ecosystems and changes in our world 
are demanding proactive, rather than reactive 
approaches to adaptation. resilience in this 
context comes from:

• promoting biological, institutional and 
cultural diversity;

• embracing change and learning from 
history and experimentation;

• thinking long-term about slow variables 
& anticipating the future. (chapin et al. 
2004)
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There are approximately 430,000 acres of re-
generating clearcut forest on the Tongass Na-
tional Forest (plus ~ 340,000 acres on state 
and private lands). There is room for a broad 
spectrum of ecological restoration approaches 
that range from very strict adherence to pre-
logging ecological fidelity (e.g., in congressio-
nal and administratively designated non-devel-
opment lands) to balancing social values with 
functional ecological integrity (e.g., roaded ar-
eas, especially near rural communities).

The US Forest Service has adopted the SER 
definition of ecological restoration in their In-
terim Directive on Ecological Restoration and 
Resilience (USFS 2010). In addition to identify-
ing ecosystem recovery as a primary goal, this 
document emphasizes the role social values 
play in defining restoration and targets ecologi-
cal resilience. In doing so the USFS identifies 
broad social and ecological contexts as being 
important to defining ecological restoration. 
This broader scope is supported by some of the 
leaders in the field (Jordan 1993, Cairns 1995, 
Hayles 1995, Higgs 2005, Hobbs et al. 2006).

Ecological restoration has been practiced in an 
ad hoc style on the Tongass in the past but 
given the minimal scale and limited monitoring 
of past actions it is clearly still in its formative 
stages. We are poised to make ecological res-
toration a much more central part of Tongass 
forest management.

This shift in forest management priorities will 
likely involve an unprecedented degree of col-
laboration with rural communities. This dynam-
ic social context will surely shape the details 
of what can and will be defined as ecological 
restoration. It is a broader conversation that 
is only just beginning in Southeast Alaska and 
our hope here is to provide food for thought. 
In that light we offer some local perspective on 
what restoration is not.

WhAT Is ecoLogIcAL resTorATIon?
The dictionary defines restoration as a return 
to a prior state through replacement or repair 
but there is considerable debate on what the 
term means, or should mean, in an ecological 
context. As one writer put it, when you are re-
storing an old car it is a straight-forward affair 
to acquire the engineering diagrams and parts 
necessary to return the vehicle to its prior, 
“original” condition. 

But nature is far more complex and dynamic 
than an old car. In ecological restoration we 
rarely have anything that approaches a com-
plete parts list, we certainly do not have engi-
neering diagrams and we are further hampered 
by an incomplete understanding of how it all 
originally worked (Halvorsen in Hobbs et al. 
2004). Add in the dynamic and ever-changing 
nature of nature and the challenge of defining 
ecological restoration begins to take shape.

Thoughtful arguments have been made that the 
SER definition is too loose and leads to “false 
advertising” in the field of restoration. Strong 
cases have also been made that the definition 
is too specific and does not allow for pragma-
tism or “future-proofing” restoration efforts 
(Choi 2007). The debate pivots on questions 
like: Recovery to what? What are ecosystem 
health and integrity? What is sustainability? (El-
liot 1982, Light & Higgs 1993, Bradshaw 2002, 
Katz 2003, Hobbs et al. 2004, Throop & Purdom 
2005)

The details of defining ecological restoration 
are important to pursue as part of every eco-
logical restoration effort, but they will never 
be absolute. Like Higgs (1994), Parker & Picket 
(1997) and Bradshaw (2002), we believe “con-
text should influence what we understand res-
toration is”.

one of the primary authorities in defining 
ecological restoration is the society for 
ecological restoration (ser). ser defines 
ecological restoration as an “intentional activity 
that initiates or accelerates the recovery of an 
ecosystem with respect to its health, integrity 
and sustainability”. - ser 2008

“The definition of good restoration will vary 
from site to site, but will always be rooted 
by ecological fidelity: the combination of 
structural replication, functional success, and 
durability.” - higgs 1997
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with healthier individual trees and can provide 
an important interim step in ecological restora-
tion, the initial result is still a highly simplified 
and homogenous forest whose fate is likely a 
relatively rapid return to clearcut. Where diver-
sity exists in pre-commercially thinned stands 
it is more often due to variation in site produc-
tivity or natural disturbance than to intentional 
promotion of long-term biocomplexity.

Silviculturists are well aware of the need to pro-
vide ecological values within timber stands and 
are correct in pointing out the benefits of PCT 
(short-term understory productivity, increased 
wind firmness and stem density reductions that 
greatly enhance future silvicultural options). 
However, the primary intent of PCT in most of 
the treated stands in the Tongass has been to 
optimize wood production. PCT prescriptions 
can contribute to improved ecological integrity 
by setting a stand up for additional treatments 
that provide longer-term ecological values, but 
if additional treatments are not part of the plan 
and the primary intent is a return to a large-
scale clearcut it is unreasonable to call these 
efforts ecological restoration.

The discussion of what is and what is not resto-
ration will continue for some time. We consider 
this a good thing as it is a sign of active learn-
ing and an open exchange of ideas. Lacking an 
absolute definition, perhaps an equally relevant 
question at this time is: why do ecological res-
toration?

WhAT resTorATIon Is noT
To assert that activities only qualify as ecologi-
cal restoration if they result in a carbon copy 
of the pre-disturbance ecological conditions 
is unwise (Hilderbrand et al. 2005). Change is 
integral to nature and any snap-shot in time 
provides only part of what is actually a moving 
picture. It may be impossible to achieve strict 
historical fidelity in the outcomes of ecologi-
cal restoration and it would be unfortunate if 
scientists, managers, practitioners and citizens 
were to become high-centered on this issue. 
However, it is equally unwise to muddy the def-
inition of ecological restoration so much that 
there is no clear link between the activity and 
its contribution to long-term ecosystem recov-
ery. A purely relativistic interpretation of what 
constitutes restoration undermines credibility 
on all fronts.

The most obvious cases of muddying the wa-
ters of restoration occur in mitigation. Mitiga-
tion seeks to offset proposed ecological dam-
age through the repair or creation of habitats 
with similar values. This is common practice in 
land development activities where habitats are 
completely destroyed to make room for mines, 
highways, housing developments, etc. Typically 
mitigation strives for a “no net-loss” outcome. 
Though there is considerable overlap in the 
techniques used in mitigation and those used in 
restoration, the relationship with ongoing deg-
radation and “no net loss” sets mitigation apart 
and runs counter to the first principle of ecolog-
ical restoration; restoration seeks to stop and 
reverse degradation (National Research Council 
1996) where mitigation seeks to offset ongoing 
degradation.

A key aspect of identifying what is and what is 
not restoration is the primary intent of the activ-
ity. A good local example of what we mean here 
is pre-commercial thinning or “PCT”. The pri-
mary intent of PCT is to increase the future eco-
nomic value of a stand by reducing tree density 
to concentrate growth in desirable trees (TLMP 
2008). Although this activity results in a stand 

This area was clearcut in 1964 and pre-commercially  
thinned in 1982.  The ecological benefits of PCT here 
have largely been erased at this point in time with only 
trace elements of understory vegetation remaining.

mitigation can play a role in ecosystem recovery 
but confusing it with restoration is like confusing 
the bailing of a sinking boat with fixing the leak. 
- carstensen & christensen 2008
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Why do ecoLogIcAL resTorATIon?

The reasons for doing ecological restoration are 
numerous and the list continually grows in pro-
portion to our expanding ecological and social 
awareness. Clewell and Aronson (2006) have 
published a very useful paper on the subject 
called Motivations for the Restoration of Eco-
systems where they describe five rationales: 
technocratic, biotic, heuristic, idealistic, and 
pragmatic.

• Technocratic motivations stem from a 
governmental responsibility for maintaining 
the basic environmental conditions for 
survival including clean air, clean water, 
and preventing species extinction.

• Biotic motivations stem from broad-based 
support for biodiversity conservation, 
including species, biotic communities, 
ecotypes and landscapes.

• Heuristic motivations emphasize the 
opportunity to better understand ecological 
systems presented by their intentional 
restoration or re-creation (Bradshaw 
1983), what Walters and Holling referred 
to as “learning by doing” (1990).

• Idealistic motivations for restoration 
reflect the connection between people and 
nature and often drive local stakeholder 
involvement where diverse groups 
engage in balancing environmental, 
economic and social values. Idealistic 
motivations also emphasize the power of 
restoration to provide a medium to heal 
the environmental despair experienced 
in society while counteracting the root 
causes that lead to this despair.

• Pragmatic motivations for restoration 
emphasize the material consequences to 
humans of doing, or not doing ecological 
restoration. These motivations are wide-
ranging and include things like maintaining 
access to air, water, food, jobs, scenic 
beauty and recreation opportunities as 
well as larger scale issues like climate 
stability.

Ecological restoration in Southeast Alaska can 
draw upon each of the above rationales:

• Governmental agencies are responsible 
to fully account for the early, unfettered 
logging practices it facilitated in the 1960s 
- 1980s;

• There is growing awareness of the 
importance to conserve rare and important 
habitats and species, including endemics;

• Southeast provides a globally unique 
research opportunity in doing ecological 
restoration near pristine reference 
conditions and in a landscape that still 
retains all of its parts;

• Both indigenous and settlement 
populations have suffered from the social 
ills that follow a boom and bust economic 
phase, as well as deeper historical injuries 
that can both be aided through bio-cultural 
restoration efforts; and,

• The interdependence of social and 
ecological resilience is readily apparent in 
Southeast  and provides a rare opportunity 
to strike a balance between local prosperity, 
productivity and ecological resilience that 
is recognized as globally significant.

Clewell and Aronson make a strong case for 
unifying these five rationales as a means of 
improving the effectiveness and relevance of 
restoration efforts, especially with regard to 
gaining much needed public support by empha-
sizing social benefits. The melding of idealistic 
and pragmatic motivations is particularly com-
pelling because of the potential for realizing 
both material and non-material social benefits, 
both of which are intimately connected to the 
way in which people treat the natural world.

“here is the means to end the great extinction 
spasm. The next century will, I believe, be the 
era of restoration in ecology”. - e.o. Wilson 1992

“restoration work is not fixing beautiful 
machinery, replacing stolen parts, adding fresh 
lubricants, cobbling and welding and rewiring. 
It is accepting an abandoned responsibil-
ity. It is a humble and often joyful mending of 
biological ties, with a hope clearly recognized, 
that working from this foundation we might, 
too, begin to mend human society.” - Barry 
Lopez 1991
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souTheAsT ALAsKA
Southeast Alaska is a wild and dynamic pan-
handle of land that is sandwiched between the 
Pacific Ocean and the Coastal Mountains that 
run along the border of Canada (Figure 1). Plate 
tectonics have resulted in one of the most com-
plex geologies on earth. Repeated glaciations 
have carved the bedrock into an island archi-
pelago of rugged mountains and deep fjords 
that includes thousands of miles of coastline 
and hundreds of mapped islands. The “shav-
ings” of this glacial carving have been left in 
a variety of deposits on the ridges, slopes and 
valley bottoms. These glacial deposits have 
been reworked by mass-wasting and river-
ine processes of an intensity that can only be 
achieved when mixing persistent and often 
heavy precipitation and steep topography, re-
sulting in a mind-boggling complexity of land-
forms, each with their own inclinations towards 
the kinds of living communities they host.

Since the last major glaciation, most plants and 
animals migrated in by air, water, foot or as a 
passenger aboard another form of life. There 
are species who can trace their colonial path  
back to the west and the Bering land bridge, 
the north and east via the trans-boundary river 
systems that cut through the coast range, from 
the south along the inside passage and quite 
possibly from glacial refugia along the outer 
coast (Heaton 2003).

Current scientific research indicates the region 
has been inhabited by indigenous peoples for at 
least 13,000 thousand years. These early hu-
man inhabitants probably made their way here 
along ancient coastlines from the northwest 
and more recently via the same trans-bound-
ary rivers systems that even today are still act-
ing as colonizing corridors for new forms of life.

A highly dynamic geological and glacial history, 
isolation, heavy precipitation and a distinctive 
disturbance regime of high-frequency, small-
scale natural disturbances such as wind-throw, 
landslides and endemic tree disease have pro-
duced a forest that is relatively simple in tree 
and shrub species composition but is highly 
complex in age, structure, productivity and 
plant community patchiness (Deal et al. 1991, 
Kramer et al. 2001, Hennon & McClellan 2003).

The SeTTInG

Figure 1. Google Earth view of Southeast Alaska.

Satellite image of the Glacier Bay area helps to imagine 
how glaciers shaped Southeast’s topography.

Old-growth, muskeg, uplift forest and estuarine beach 
meadow complex of Hoonah Sound.
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The TongAss nATIonAL ForesT

Theodore Roosevelt established the Alexan-
der Archipelago Forest Reserve in 1902 by 
presidential proclamation. In 1907, Roosevelt 
passed a second proclamation that created the 
Tongass National Forest. 

In 1908 the two forests were joined into a single 
national forest, with the combined forest area 
encompassing most of southeast Alaska. Fur-
ther presidential proclamations in 1909 (in the 
last months of the Roosevelt administration) 
and in 1925 (by Calvin Coolidge) expanded the 
National Forest to its present area. Today, the 
Tongass National Forest (Tongass) encompass-
es 17 million acres of public land (Figure 2). It 
is the largest National Forest in the US. 

Although the information presented in this re-
port is relevant to all forested areas in South-
east Alaska, and there are many non-national 
forest areas in Southeast Alaska that could 
benefit from ecological restoration, the focus 
here in this report is on the Tongass.

LoggIng hIsTory
Individual tree selection and small-scale log-
ging has occurred on the Tongass since the first 
peoples settled here. Early uses included shel-
ter, boxes, canoes and various tools by indige-
nous peoples, buildings, shipwright work, char-
coal and some experimental export by Russian 
colonizers, lumber, pilings and large logs for 
mining operations, herring reduction plants, 
salmon canneries and fish traps in the years 
leading up to statehood (Mackovjak, 2010). 

Early logging was conducted by “hand-loggers” 
who high-graded the largest and best trees one 
at a time from the near-shore coastal and riv-
erine areas.  Beginning in the 1930’s, A-frame 
logging of the coastal fringe created a scatter-
ing of small clearcuts. In both cases impacts to 
wildlife habitat were generally low (a few ex-
ceptions like eagle nesting trees).

The severest impacts and most obvious resto-
ration needs come from the first few decades of 
industrial logging. This era began in the 1950s 
when long-term contracts between the USFS 
and timber companies were signed that guar-
anteed an industrial scale supply of old-growth 
to pulp mills in Ketchikan and Sitka. At the time, 
there were few regulations to direct logging and 
it is no surprise that the industry targeted the 
easiest to access and highest volume stands as 
a matter of course. This resulted in a pattern 
where beach, riparian, and the most productive 
and accessible upland forests were logged first.

Although this pattern of industrial logging was 
driven largely by economics, strong ties be-
tween economics and forest productivity re-
sulted in degradation of some of the most 
important fish and wildlife habitat in the re-
gion. Like in many other forested landscapes 
(Lindenmeyer & Franklin 2002), this resulted 
in an under representation of intact forms of 
these habitats within designated conservation 
areas in the Tongass.

Figure 2. The Tongass National Forest

“This form of logging, or beach combing, [hand- 
and A-frame logging] has been practiced for 
years, and in almost any bay or good booming 
and rafting grounds we find that most of the 
handy spruce has been removed.” - n.J. Frost, 
southeast Alaska timber cruiser, 1928
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Key conTexTuAL eLemenTs
Restorationists can find themselves walking in 
the shoes of the historian, detective, soothsay-
er, scientist, and inventor in rapid succession in 
their efforts to identify the goals and objectives 
of restoration work and the methods for gener-
ating desirable outcomes. An understanding of 
a few of the working parts, basic processes and 
forest types in Southeast Alaska’s dynamic and 
complex setting can be very helpful in these 
endeavors.

We include in this section a brief description 
of some key contextual elements and encour-
age the reader to consider how these variables 
might interact and evolve at a variety of spatial 
and temporal scales for each site, watershed 
and landscape you find yourself working in.

Climate
The climate of Southeast is maritime with cool, 
wet weather predominating throughout most of 
the year. Annual precipitation varies from less 
than 30 inches to more than 250 inches per 
year but the vast majority of the region can 
simply be described as very wet. It is so wet in 
fact that one of the primary factors affecting 
plant community dynamics is how well-drained 
the site is (Harris and Farr 1974, Cullen 1987).

The climate is also quite cool, even during the 
brief summer period, and plant growth tends to 
be concentrated in just a few months per year. 
The northern most extent of several relevant 
plant species  occurs in southeast (e.g., West-
ern Redcedar, Salal, Sword Fern) likely due to 
insufficient growing degree days.

Elevation amplifies the cool and wet conditions 
of the region and greatly increases snowpack 
accumulations.  Growth rates above 1,000 feet 
can be so slow that trees may only add a few 
inches of girth in 100 years.

Field-work in Southeast is a good way to get a handle 
on how wet the climate. Shown here, the author at 
right along with mentor and trusty field companion 
Richard Carstensen - Koziusko Island Rainforest.

Key Concepts
Biodiversity - is the variety of life and its 
processes, including the variety in genes, species, 
ecosystems, and the ecological processes that 
connect everything in ecosystems.

Productivity - is the rate of production and 
total carrying capacity associated with a specific 
species, or habitat type in a given area.

habitat - is an area with the combination of 
resources (e.g., food and cover) and environmen-
tal conditions (e.g., temperature and competi-
tors) that promotes occupancy by individuals of 
a given species (or population) and allows those 
individuals to survive and reproduce. 

Connectivity - is a measure of landscape “per-
meability” that derives from the costs associated 
with meeting a species’ habitat requirements as 
it moves through space and time. connectivity 
is important for population viability and genetic 
diversity and is a common goal of restoration.

Succession - is the process by which plant and 
animal communities successively give way to 
another. southeast forests typically progress from 
stand initiation to stem exclusion, understory re-
initiation and old-growth forest. restorationists 
can shape the trajectory of secondary succession 
following catastrophic disturbance from logging.

photo by Scott Harris
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Bedrock Geology
Bedrock geology in Southeast is highly com-
plex. There are 9 geologic terrains sandwiched 
in the 70 mile width of our region! The many 
subtle variations in rock types that make up 
these terrains erode in different ways and 
serve as distinctive types parent material for 
drainage patterns, aquatic habitat and soil de-
velopment.

Repeated glaciations further complicate the 
situation through mechanical weathering and 
mixing the deposition of various types of glacial 
till that can make it difficult to precisely discern 
how geology may be influencing ecological pro-
cesses. However, there are a few generaliza-
tions that can be made that can provide a ba-
sic orientation for the restoration planner and 
practitioner.

For example, granitic rock-types tend to un-
derlay lower productivity forests because 
they often lead to poor drainage patterns and 
weather to produce nutrient poor soils that can 
even be a bit toxic to plants. In contrast, some 
sedimentary, metamorphic and volcanic rock-
types more frequently underlay productive for-
est types because they are more friable and 
lead to better drainage and soil development 
(Carstensen & Connor 2011).

Limestone bedrock is a very special case 
that underlays some of the most productive 
forests in the region. As early as 1930 it was 
known that the best timber in Southeast grew 
on limestone bedrock (Mackovjack 2010). 

Our region’s heavy rainfall and acidic soils 
erode limestone into surficial features (karst) 
and subterranean cave systems, both of which 
provide beneficial drainage. Limestone bedrock 
also leads to productive soils by buffering PH 
and preventing soil compaction, though often-
times this soil layer can be quite thin.

Karst forest represents only 6% of productive 
forest in the Tongass, about 45% of which has 
been logged (Figure 3). The vast majority of 
karst large-tree forest was logged by 1975. On-
going emphasis on rapid rotation timber har-
vest of karst forests could lead to major soil 
loss and damage to sensitive epikarst and cave 
systems as it has in other areas of the world 
(Harding and Ford 1993, Baichtal and Swanston 
1995). Special attention should be given to 
karst forests during restoration planning 
and caution should be taken when operat-
ing in these areas.

Landforms
Landforms are classified at a variety of scales 
depending on the subject. Geological scale 
landforms in Southeast include features such 
as mountain ranges, island groups and water-
sheds and find their origin and current condi-
tion in tectonic and glacial processes.

For the purposes of this report we are inter-
ested in finer-scale ‘surficial landforms’ that 
derive from recent glacial, marine, fluvial and 
hillslope process. These type of landforms are 
one of the most influential factors in a shaping 
a site’s biodiversity, productivity and structural 
complexity due to the influence these features 
can have on drainage, disturbance regime and 
soil development (Cullen 1987). Knowing what 
landforms occur in a restoration area is critical 
to predicting the trajectory of succession fol-

“Karst lands add a vertical, underground 
dimension to planning. A few characteristics of 
this ecological unit include mature, well-devel-
oped spruce and hemlock forests along valley 
floors  and lower slopes, increased productivity 
for plant and animal communities, extremely 
productive aquatic communities, well-devel-
oped subsurface drainage, and the underlying 
unique cave resources.” - (TLmP 2008)

This large tree is growing directly on an epikarst feature.
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lowing treatments and for effectively planning 
at watershed and landscape scales.

Some of the most well-drained and produc-
tive landforms in Southeast Alaska are allu-
vial surfaces (sediments deposited by water) 
and colluvial surfaces (sediments deposited by 
gravity). Forests that grow on these landforms 
are often especially productive because they 
are both well-drained and nutrient rich. Plant 
and animal diversity can also be high (Hanley & 
Hoel 1996) in part because these surfaces ex-
perience micro-scale shuffling of successional 
ages following relatively frequent disturbance 
events.

Alluvial forests that occupy valley bottom 
flood plains and tributary alluvial fans provide 
a backbone of watershed habitat productivity 
and connectivity for a variety of plant and ani-
mal species. These areas are even more criti-
cal if they host salmon streams (salmon forest) 
because of the added boon of marine derived 
nutrients that enter the food web in these lo-
cations (Reimchen 2001, Chaloner et al. 2002, 
Gende et al. 2003, Naiman et al. 2010).

Salmon forest accounts for only 6% of produc-
tive forest types in Southeast Alaska. Nearly 
50 watersheds in the Tongass have seen over 
75% of their salmon forests logged (Figure 3).

Like karst, well-drained surficial landforms are 
rare and productive features in Southeast. 
Strategic planning of restoration efforts should 
take into account the roles productive land-
forms play at watershed and landscape scales.

Figure 3. Landscape scale impacts to highly produc-
tive forest types. Top map shows northern Baranof 
and Southern Chichagof islands where the majority 
of anadromous flood-plain forest (or salmon forest), 
and alluvial fan forest, have been logged (pink = 
logged, green = intact). The second map focuses on 
the Sea Otter Sound area of Prince of Wales island 
where the majority of karst large-tree forest types 
were logged by 1975 (yellow = logged, blue = intact).

“The most structurally and biologically diverse 
stream habitats of southeast are found on the 
lowland flood-plains. southeast’s largest salmon 
spawning runs are in flood-plain channels. 
rearing values for all 5 Pacific salmon species 
as well as dolly Varden char and steelhead are 
higher on flood-plain streams than in any other 
channel process group.” - carstensen 2007

This 5 foot diameter spruce was just over 100 years old 
when it was cut - a testament to the remarkable pro-
ductivity of alluvial surfaces. .
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Habitat Fragmentation
Habitat fragmentation is an important but 
somewhat difficult to understand concept. 
Habitat fragmentation can be both a state 
(e.g., associated with an island archipelago) 
and a process (e.g., associated with natural and 
anthropogenic disturbance) and depending on 
the species of interest, the same process that 
increases fragmentation for one species may 
result in a decrease in fragmentation for an-
other. To further confuse things, at finer-scales 
some degree of fragmentation is characteristic 
of specific types of habitat. For example, frag-
mentation in canopy closure is a distinguishing 
feature of gap-phase old-growth forest.

There are many ways that habitat fragmenta-
tion can stress populations: habitat loss, core 
area loss, increased edge density, increased 
patch density, reduced average patch size, etc., 
each of which is worthy of a dissertation or two. 
For those who are interested, we highly recom-
mend Lindenmayer 2006, and for the spatially 
inclined, McCarigal 2012 (FRAGSTATS 4.0).

A good way to think about habitat fragmentation 
within the context of the ecological restoration 
of logged forests in Southeast is to consider 
the ecological process known as  “neighbor-
hood effects” (Dunning et al. 1992). Neighbor-
hood effects refers to the ability of an organism 
to move from one habitat patch to another and 
is influenced by the distance between habitat 
patches and the “permeability” of the space be-
tween (Frelich & Reich 1995). 

Landscape permeability is determined by the 
degree to which the space between optimal 
habitat patches is hostile or hospitable (Single-
ton et al. 2002). Permeability between patches 
is also referred to as “connectivity” (Baudry & 
Merriam 1988). One of the most obvious impacts 

of logging on landscape permeability is habitat 
fragmentation leading to reduced connectivity 
(Lyndenmeyer & Fisher 2006). This can be risky 
in landscapes with high degrees of natural frag-
mentation and associated endemism.

Past logging has dramatically added to natu-
ral habitat fragmentation and reduced the 
amount of effective habitat for wildlife species 
that depend on old-growth in many watersheds 
throughout Southeast (Figure 4). This has oc-
curred in the form of decreased overall old-
growth acres, decrease core old-growth acres, 
decreased core/edge ratio, decreases in the 
average size of individual blocks of old growth 
and increased distance between these blocks 
(Shephard et al. 1999), among others. 

Reducing habitat fragmentation (and increasing 
connectivity) through ecological restoration will 
depend upon our ability to design restoration 
prescriptions and plans that increase the size 
of small patches of remnant old-growth habitat 
and increase landscape permeability between 
these patches and the larger blocks that occur 
in riparian management areas, beach buffers 
and old-growth reserves.

Figure 4. Fragmentation on Northern Prince of Wales 
Island. 1) Land fragmented by Island Biogeography; 
2) productive forest land before logging; 3) produc-
tive forest land after logging; 4) productive large-tree 
forest after logging (Size-Density Classes 6 & 7).

1 2

3 4

“Taken together the island structure and the 
dendritic pattern of much of the forest means 
that the Tongass national Forest has a natural 
level of fragmentation unsurpassed by any other 
national Forest. This base level of fragmentation 
must be clearly understood before the effects 
of management-induced fragmentation can be 
properly evaluated.” - Keister & echardt, 1996
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Natural Disturbance
The biodiversity, productivity and complexity 
of forest ecosystems we hope to assist restor-
ing in Southeast would typically be shaped by 
the natural disturbance agents of wind, mass-
wasting, flooding, snow-loading, insects, dis-
ease, fungus, etc. (Harris & Farr 1974). Wind is 
the most significant disturbance agent in terms 
of total acres on the Tongass. Both lower-
frequency large-scale stand replacing events 
and higher-frequency small-scale gap creation 
events are common (Deal et al. 1991, Nowacki 
& Kramer 1998, Ott & Juday 2002).

Disturbance that exposes mineral soils favor 
spruce and alder regeneration (e.g., flood-
ing, landslides, wind disturbance that uproots 
trees), while disturbance that leaves the soil 
layer intact favors hemlock regeneration (i.e. 
single tree mortality from insects, disease, fun-
gus and wind that break the tree at the bole).

Natural disturbance in Southeast Alaska gen-
erally leaves the biomass and structure of the 
trees on-site while logging and restoration pre-
scriptions that remove wood result in a loss 
of legacy structures (Tappeiner et al. 1997, 
Lindenmeyer & Franklin 2002). This is one of the 
key differences between natural disturbance 
and timber management. Removal of wood as 
part of restoration should be done in modera-
tion and with consideration for how the loss of 
the material might impact the short-term val-
ues and long-term trajectory of the site.

Example of single tree mortality creating canopy gap 
and associated understory growth response (+ blueber-
ry and bunchberry response). In this case the stem of 
the tree was “snapped-off” and left the soil layer intact.

“Wind disturbance plays a fundamental role in 
shaping forest dynamics in southeast Alaska. 
recent studies have increased our appreciation 
for the effects of wind at large and  small scales. 
current thinking is that wind disturbance char-
acteristics change over a continuum  dependent 
on landscape features (e.g., exposure, landscape 
position, topography). data modeling has 
revealed distinct wind disturbance regimes, 
grading from exposed landscapes where 
recurrent, large-scale wind events prevail to 
wind-protected landscapes where small-scale 
canopy gaps predominate. emulating natural 
disturbances offers a way to design future 
management plans and silvicultural prescrip-
tions consistent with prevailing ecological 
conditions.” - nowacki & Kramer 1998

Blowdown

Google Earth image looking north over the west end of 
Lemesurier Island and into Glacier Bay National Park. 
Two patches of blowdown are outlined in the fore-
ground, each of which is between 3 and 5 acres. These 
stands were blown down 10 years ago by Northerly 
gales from a strong winter high pressure system and 
facilitated by proximity to the Glacier Bay fjords - prob-
ably a much more common event in the little ice age. 
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The dominant coniferous tree species in Southeast Alaska are Western hemlock, sitka spruce, 
Western redcedar, Alaskan yellow-cedar and mountain hemlock. We include below a brief descrip-
tion of each tree that is relevant to forest restoration in southeast Alaska.

Western hemlock (Tsuga heterophylla) - Western hemlock is the largest of 
the worlds hemlock trees and can grow to heights over 190’ with diameters 
exceeding 9’ recorded. Western hemlock is long-lived (> 1,200 years) and  
highly shade-tolerant. They grow slowly in the understory until a gap provides 
an opportunity for more rapid growth. Western hemlock will often become 
stand dominants in disturbance refugia and their propensity to deformity 
and heart-rot make them valuable wildlife trees.

Sitka Spruce (Picea sitchensis) - sitka spruce is the largest of the worlds 
spruce trees and can grow to heights over 200’ with diameters exceeding 15’ 
recorded. sitka spruce is long-lived (> 800 years). The root system is generally 
shallow except on deep well-drained soils and karst. sitka spruce is fairly 
shade-intolerant and does well as a pioneer or climax species, especially on 
mineral soils. germination and seedling survival are enhanced by sprouting 
on nurse logs, especially on semi-active flood plains.

Western Redcedar (Thuja plicata) - Western redcedar is a large cypress tree 
capable of heights > 150’ and diameters exceeding 20’ recorded. Western 
redcedar is a very long-lived tree species(> 1,400 years) that is highly shade-
tolerant. Western redcedar is found most often with hemlock and/or spruce 
on moister soils in southern southeast Alaska and like hemlock can provide 
excellent wildlife habitat to cavity nesters and species that can utilize forked 
tops. Its northern distribution is limited to about midway up the panhandle. 

Alaskan yellow-cedar (chamaecyparis nootkatensis) - Alaskan yellow-cedar 
is a moderate sized cypress tree capable of heights > 150’ and diameters 
exceeding 20’ recorded. yellow-cedar is very long-lived (> 1,400 years) and 
is considered shade-tolerant in most of its range, though probably less so 
locally. yellow-cedar are highly rot resistant and provide long-standing 
snags throughout its range. These snags are especially abundant in areas 
where yellow-cedar die-back is occurring. yellow-cedar is found growing 
most often with hemlock on moist to wet soils and is distributed sporadically 
throughout the region (somewhat tied to a latitudinal/elevational gradient).

Red Alder (Alnus rubra) - red Alder is the most common deciduous tree 
outside of the transboundary river systems and can be found on alluvial 
fans and in locations of recent mineral soil exposure such as landslide areas 
and where ground disturbing logging techniques were used. red Alder is a 
nitrogen fixing pioneer that is also highly regarded as enhancing a variety of 
wildlife habitats (e.g., salmon, birds, small mammals).

Read more in Silvics of North America (Burns & Honkala 1990).
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Forest Types
Of the 17 million acres in the Tongass National 
Forest only about one third hosts productive 
forest lands. Productive forests in Southeast 
have some of the greatest biomass accumula-
tion of any ecosystem on earth (Leighty et al. 
2006) making the Tongass a globally significant 
carbon sink (DelaSalla et al. 2011).

This biomass accumulates in a wide variety of 
forms. For example, within what qualifies as 

productive old-growth or “POG”, there are sig-
nificant differences in wood volumes per acre 
(from < 10,000 to > 200,000 board feet per 
acre), plant diversity, structural complexity  
and wildlife habitat qualities. The type and ex-
tent of specific types of old-growth habitat loss 
are critical to understanding what and where to 
conduct ecological restoration. Examples of a 
few POG forest types are included on this page.

The mixing and weighting of the components of 
forest ecology listed in the previous few pages 
(as well as others) result in a spectrum of forest 
types that range from wetlands with only a few 
trees per acre to well drained and wind prone 
sites that may at times have several thousand 
trees per acre. A variety of forest classification 
systems have been developed to provide re-
source specialists additional detail beyond the 
simplistic classification of POG/not POG. For 
an excellent summary of relevant forest clas-
sification systems please see Chapter 5 of The 
Coastal Forests and Mountains Ecoregion of 
Southeastern Alaska and the Tongass National 
Forest (Schoen & Dovichin eds. 2007).

Low-volume-high-complexity poorly drained forest. 

Low-volume-high-complexity wetland forest. 

Very-high-volume-low-complexity “wind forest”.

High-volume-very-high-complexity karst forest.

High-volume-very-high-complexity riparian forest.
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The most recent effort at forest classification 
for the Tongass, and probably the most rele-
vant for ecological restoration work at present, 
was produced by John Caouette and Gene De-
gayner in 2005. This classification models tree 
size and density based on volume class, aspect 
and soil characteristics (Figure 5). This model 
provides a much better indicator of the struc-
tural character of forests than was provided by 
the pure volume-based approaches of the past 
and is considerably more relevant to wildlife 
habitat considerations. 

Unfortunately this data does not currently pro-
vide much detail on the site characteristics 
of logged stands but this could be overcome 
somewhat by simply identifying whether the 
second-growth stand is hydric (has wet soils) 
or is well drained, and whether the stand is 
wind-prone or protected. As it is, the size/den-
sity model can be instructive for planning res-
toration projects within the context of existing 
old-growth forest conditions at watershed and 
landscape scales.

Given the complexity of Southeast Alaskan 
forested habitats, the many variables that in-
fluence their development and the incomplete 
data we have to work with at present, we be-
lieve that ground-truthing stand conditions is 
critical to the success of restoration at stand, 
watershed and landscape scale. Please see the 

section on Watershed Restoration Plans for 
more information on important field questions.

Conservation and the Tongass Land Management Plan
Not all the of the key contextual elements for 
restoration in Southeast are biogeographic in 
nature. There are key social elements to con-
sider as well.

Conservation in the Tongass has been influ-
enced by the legacies of past management 
actions on a variety of levels (psychological, 
cultural, economic, political, etc.). For the pur-
poses of this report, there are two key points 
we wish to highlight from this historical roller-
coaster that are key to identifying restoration 
priorities: 

• Most regulations for protecting fish and 
wildlife habitat in non-Wilderness areas 
of the Tongass were not established until 
40 years of industrial-scale logging had 
already taken place.

• Almost half of the areas logged would 
have been protected by the present 
conservation strategy and past logging 
has impaired their ecological function.

Because of the necessity to use old-growth for-
est as the primary component in laying out con-
servation lands, larger biological reserves were 
excluded from the watersheds that were most 

Figure 5. Visual key to the Size-Density model data by Richard Carstensen.
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heavily logged. In effect, past management ac-
tivities forced the resource specialists and sci-
entists who designed the Tongass conservation 
strategy to play hand they were dealt. 

Because of standards and guidelines in recent 
Tongass land management plans, including 
some second-growth forest in the conservation 
strategy was unavoidable. This is particularly 
true for riparian management areas, but also 
occurs in beach buffer and old-growth reserve 
areas (Figure 6).

To date, there has been little planning dedicat-
ed to the question of how active management 
of second-growth can serve to increase the 
functional capacity and overall resilience of the 
Tongass conservation strategy. The net effect 
of this problem is a less than ideal system of 
conservation lands that include under-utilized 
opportunities for active management and very 
limited budget to do something about it.

It should be noted that in general reserves 
cannot be large enough to preserve regional 
biodiversity; we also need managed forests to 
function to conserve biodiversity. (Perry 1998, 
Carey 2001, Lindenmeyer and Franklin 2002). 
Restoration in conservation strategy lands is 
an important part of maintaining ecological in-
tegrity but it is critical that lands between re-
serves (the matrix) also do a much better job 
of providing biodiversity, structural complexity, 
heterogeneity and ecological function.

Figure 6. Logged conservation lands. The  2008 TLMP 
conservation strategy is intended to protect old-
growth forests, key habitats and ecological functions 
from future logging. Unfortunately, these protections 
came too late for some watersheds and landscapes 
and habitat loss (e.g., riparian and beach buffers) 
and impaired ecological function (e.g., connectivity) 
had already occurred prior to the establishment of 
these standards and guidelines (pink areas on map). 
The case for restoration of these areas is strong.

The list of key contextual elements included 
in this section of our report highlights a few 
biogeographical features that are key to un-
derstanding how to do ecological restoration 
in southeast Alaska. This report also includes 
an extensive bibliography that provides more 
detail on these and other topics that are 
relevant reading for restoration practitioners 
in southeast Alaska. 

For readers who are interested in learning 
more about the biogeographic setting of 
southeast Alaska we highly recommend 
three of richard carstensen’s works: reading 
southeast Alaska’s Landscape (2011); the “Ter-
restrial habitats” section (chapter 5) of The 
coastal Forests and mountains ecoregion of 
southeastern Alaska and the Tongass national 
Forest (schoen & dovichin eds. 2007); and for 
residents and visitors to Juneau who would 
like to see-in-person some specific examples 
of these important biogeographical features 
we highly recommend the natural history of 
Juneau Trails (2011).

ecological restoration of second-growth forests 
within and in close proximity of Tongass conser-
vation strategy lands represents an important 
opportunity to increase the resilience of 
ecosystems throughout the region. In 
particular, restoration in riparian management 
areas, beach buffers and old-growth reserves 
will enhance productivity and connectivity 
at multiple scales and can serve to overcome 
the problem of “playing the hand that was 
dealt” by the unfettered early days of logging. 
moreover, conservation strategy lands are 
generally off-limits to logging and provide 
an opportunity for low-conflict collabora-
tion where there is clear direction to actively 
manage second-growth stands for the restora-
tion of old-growth attributes.
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goALs And oBJecTIVes
This report touches on a broad range of so-
cial and ecological benefits that can be created 
through restoration work, but the core of this 
document is the description of specific tech-
niques for facilitating the ecological restoration 
of old-growth forest attributes.

The goals that we believe are essential to guid-
ing this effort center on expediting the return 
of biodiversity, old-growth structures and eco-
system functions. This will require the use of 
appropriate reference conditions and measur-
able objectives that are well-suited to inform-
ing the adaptive management process.

Ecosystem function objectives:
• Nutrient cycling
• Habitat connectivity
• Stream bank stabilization
• Hydrological regulation
• Thermal regulation
• Seed dispersal 

Biodiversity and structure objectives:
• Presence of large trees
• High stand volume and/or biomass
• Large number of live and dead snags
• Large amount of downed wood
• Wide decay class distribution
• Several canopy layers (vertical structure), 

including shade tolerant trees, shrubs and 
herbs

• High variation in tree sizes and age
• High spatial heterogeneity (irregular tree 

species and size distribution)
• Presence of canopy gaps
• Thick forest floor
• Pit and mound relief
• Presence of epiphytes
• Presence of cavity-trees
• High variation in crown structure
• Presence of advance regeneration

TeChnIqueS FoR TonGASS ReSToRATIon

One of the primary objectives of forest restoration is to expedite the succession of low biocomplexity even-aged 
stands (above left) to provide the composition, structure and functions of high biocomplexity old-growth (above).

Timber management has simplified forest 
ecosystems (Alaback 1982; Franklin 1993; carey 
et al. 1999), enabled invasion by exotic species 
(hobbs & humphries 1995; halpern et al. 
1999; Thysell & carey 2001; howell et al. 2004), 
imbalanced biotic communities (Aubry 2000; 
carey  2000;  haveri  &  carey 2000;  Wilson &  
carey 2000; carey  &  harrington 2001), reduced 
prey biomass (carey et al. 1992; desanto & 
Willson 2001; smith and nichols 2004), impaired 
food web function (carey et al. 1996, 1999, 2002; 
colgan et al. 1999; Tiegs et al. 2008); increased 
habitat fragmentation (Lehmkuhl & ruggiero 
1991; Farmer et al. 2006; macdonald & cook 
2007) and resulted in an under representation of 
productive forest types in conservation reserves 
(Lindenmeyer and Franklin 2002). 



Page 18The Wilderness Society and SEAWEADTongass Forest Restoration Report

The sILVIcuLTurAL TooLBox 
The Society of American Foresters (SAF) de-
fines silviculture as “the art and science of 
controlling the establishment, growth, compo-
sition, health, and quality of forests and wood-
lands to meet the diverse needs and values of 
landowners and society on a sustainable basis” 
(SAF 1994).

Silviculture has been employed in one form or 
another for hundreds of years to meet “the di-
verse needs and values of landowners and so-
ciety”. Although the field of silviculture is di-
verse and includes many examples where a 
broad range of social and ecological values are 
targeted, the vast majority of practices have 
been focused on timber production goals.

In a recent book titled “A Critique of Silvicul-
ture: Managing for Complexity” (Puettman et 
al., 2010) the authors present a convincing de-
scription of the art and science of silviculture as 
often being narrowly focused on:

• trees to the near exclusion of other forest 
organisms;

• on the concept of uniform stands;
• on an agricultural research model;
• on a scale-independent view; and,
• on predictability of outcomes.

Silvicultural activities are implemented through 
a variety of practices (e.g., site preparation, 
promoting natural regeneration, planting, fer-
tilizing, thinning and final harvest). Practices 
in Southeast Alaska have largely been limited 
to promoting natural regeneration through 
clearcut logging and thinning the regenerating 
trees to maximize wood fiber production.

Collaboration between silviculturists and ecolo-
gists is critical to the success of forest restora-
tion. Silviculture brings well-established tools 
for guiding natural processes to meet stand-
level objectives while restoration ecology is 
tuned to identify habitat needs, integrate mul-
tiple-scales and test methods in restoring pro-
ductivity and biodiversity (Franklin et al. 2007).

Changes in stand-level management practic-
es of second growth can support significantly 
increased biodiversity. The key to restoring 
a diversity of species and processes is to de-
velop more diverse and complex stand struc-
tures (Franklin and Spies 1991, Carey 2001, 
Harrington and Nicholas 2007, Keeton 2006, 
Alaback 2010) with techniques that mimic the 
results of natural disturbance (Hobbs 1987, 
Reeves 1995, Franklin et al. 2002, Perera et.al. 
2004, Drever et al. 2000) within a scientifically 
credible adaptive management framework.“currently, the only intermediate treatment 

commonly used on the Tongass is precommercial 
thinning.” - usFs in their TLmP, 2008 

Example of  “the problem” - clearcut regenerated sec-
ond -growth forest in stem exclusion phase of second-
ary succession. Depauperate understory in these types 
of stands provides very poor wildlife habitat.

“The most characteristic aspect of [post 
logging] succession is an extended period of 
species impoverished, understory vegetation 
following the establishment of a dense 
overstory canopy layer. Less than 1% of the 
understory biomass of old-growth forests are 
maintained in these younger forests for 100 
years or more”.  - Alaback 1982, 1984, 2010.

“skillful practice itself is a continuing and 
informal kind of research in which new ideas 
are constantly applied and old ideas tested for 
validity. The observant and inquiring forester 
will find many of his questions about silvicul-
ture answered by the results of accidents of 
nature and earlier treatments of the forest.” 
- from The Practice of silvicuture (smith & 
hawley 1962).
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conVenTIonAL ThInnIng
Forest thinning is an important silvicultural 
tool available to foresters and restorationists, 
especially where natural regeneration results 
in very high stem densities (trees per acre). 
Self-thinning eventually reduces stem density 
(Oliver & Larson 1990, Franklin et al. 2002), 
however, as trees compete for resources their 
growth slows, the canopy closes, small crowns 
and weak roots systems develop, and the un-
derstory becomes devoid of vegetation; condi-
tions that can remain for >150 years, in pro-
ductive, wind protected disturbance refugia 
(Alaback 1982, Nowacki & Kramer 1998). 

Conventional thinning is a space-based ap-
proach to reallocating stand resources (light, 
space, water, nutrients) to increase growth in 
residual vegetation. Conventional thinning typi-
cally targets the reallocation of stand resourc-
es to improve the commercial value of “crop 
trees” and results in expediting wood volume 
accumulation, large tree presence and suitable 
crown ratios. 

Precommercial Thinning
Precommercial thinning (PCT) is a form of 
space-based thinning that takes place ear-
ly in the life of a clearcut regenerated stand 
(<25 years). It is described as precommercial 
because the small trees that are cut have no 
commercial value. PCT has been a common 
practice in Southeast Alaska since the 1980s 
because natural regeneration in clearcut stands 
often results in very dense conifer colonization, 
especially on sites with little soil disturbance 
(Hanley 2005).

Initial stem densities on productive sites in our 
region can be several thousand trees per acre 

(Demars 2000), which completely shade-out 
the vast majority of understory plants in 15-20 
years (Alaback 1982) and result in very poor 
wildlife habitat values (Walmo & Schoen 1980, 
Hanley 1993, DelaSalla et al. 1996). Closed 
canopy second-growth is aptly described by an 
ADF&G wildlife biologist as exhibiting “succes-
sion debt” (Person et al. 2003) or more com-
monly as a “biological desert”. Although high-
density regeneration from blow-down occurs 
in Southeast Alaska, logging has pushed the 
abundance of this forest type far outside the 
natural range of variation (McClellan 2005).

Early forms of PCT in Southeast Alaska targeted 
a residual tree spacing of 8-14 ft and favored 
spruce over hemlock. Many of these stands have 
already returned to a stem exclusion phase but 
some improved stand characteristics (larger 
more well rooted trees with healthier crowns) 
have set them up well for targeting long-term 
structural and biological diversity with a second 
treatment. More recent PCT has used spacings 
of 16-20 ft., less uniformity and been more 
variable in species retention (Ben Case Pers. 
comm.), but these stands will also require ad-
ditional treatments for ecological restoration, 
especially on sites with high productivity.

Example of recent precommercial thinning.

PcT can be an important step in managing 
second growth for ecological values. PcT 
results in faster growing, more firmly rooted 
trees and sets the stage for future silvicultural 
options. even in areas where PcT is a misnomer 
(i.e. unsuitable second growth) some form of 
early spaced thinning is an essential step in 
ecological restoration of old-growth attributes. 

This stand did not receive a traditional PCT treatment. 
Thinning at 40 years of age exposed weakly rooted 
trees to wind and most of the stand blew down.
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Commercial Thinning
Commercial thinning is only just beginning 
to become a relevant topic in Southeast. The 
most common commercial thinning techniques 
that are suited to local second-growth forests 
are thinning from below, thinning from above 
and strip thinning. Each of these prescriptions 
targets a different set of canopy classes and 
can be applied at varying levels of intensity (i.e. 
light, moderate and heavy thinning) depending 
on the desired future stand density and com-
mercial product goals (Figures 7 & 8).

Thinning-from-below
Thinning from below (also called low thinning) 
removes the smaller and less economically de-
sirable trees, usually in a fairly consistent spac-
ing, to maximize growth and yield of the trees 
left standing (Figure 8). This technique reduces 
competition between trees for limited resources 
(light, water, space and nutrients) by removing 
the trees that are growing below the dominants 
(i.e. the intermediate and suppressed). 

With adequate intensity (i.e. spacing), this ap-
proach removes the trees that are believed will 
likely die before they are commercially valuable 
and so is said to “capture mortality”. Histori-
cally, this approach also commonly removed 
defective or damaged  trees and favored 1 or 2 
particular species for future harvest.

“spacing-based thinning prescriptions typcially 
eliminate pairs and groups of closely spaced 
overstory trees, components of natural forest 
structure that are not quickly replaced via stand 
development processes.” - Larson 2008

Figure 7.  Productivity and tree canopy classes. The different tree heights in a stand are referred to by four can-
opy classes: Dominant, Codominant, Intermediate and Suppressed. On productive sites regeneration is com-
posed primarily of dominant and co-dominant classes because new tree growth is so vigorous it shades out 
small trees. On lower productivity sites there is more variability in canopy classes.

Dominant

Codominant

Intermediate

Suppressed

Lower productivty Higher productivty

Figure 8.  Some common thinning prescriptions.
Unthinned

Thinning from above

Strip thinning

Thinning from below
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Thinning from Above
Thinning from above (also called crown thin-
ning), reduces canopy closure by removing 
dominant and codominant trees to favor re-
sidual trees in these same classes, while also 
promoting growth in subordinate classes (Fig-
ure 8). 

Thinning from above is the least “space-based” 
approach to conventional thinning described 
here and can serve to retain vertical structure 
while prompting more vigorous responses from 
understory herbs, shrubs and suppressed trees 
- all of which can improve wildlife habitat. Thin-
ning from above has had limited application in 
Southeast but it may become more common as 
commercial thinning becomes a viable practice.

Strip Thinning
Strip thinning removes all or most trees from 
a fairly uniform corridor through a stand (Fig-
ure 8). Strip thinning implemented at the 
precommercial age class in Southeast has been 
experimented with in a few locations with little 
success. 

Locally, strip thinning has only recently been se-
riously considered for commercial size classes 
and this technique has not been seriously tested 
in our region. This approach can be more eco-
nomical when cable yarding is necessitated by 
operability constraints. There is some potential 
for improving wildlife habitat using strip thin-
ning in commercial size class second-growth, 
however, the designs will need to be sensitive 
to avoiding edge unravelling from wind distur-
bance and exacerbating predation on deer in 
valley bottoms (Dave Persons pers. comm.)

Thinning from below applied as a PCT has resulted in 
a biologically low value stand with nothing but the 
“bones” of understory left behind. Following PCT it 
is common for the canopy to re-close and kill off the 
understory within 10 or 20 years. Structural complexity 
and heterogeneity end up low also. Although PCT on 
productive sites is often better for long-term ecological 
values than not doing initial thinning, habitat values 
are limited until the stand is re-thinned for wildlife.

“As a by-product, [conventional] thinning can 
stimulate understory vegetation at first, since 
sunlight and nutrients become more available 
immediately after treatment. soon, generally 
not more than 15 years, crop trees expand 
their branches and create a dense overstory 
canopy which shades out understory forage 
plants once again. While more intense thinning 
treatments (wider average tree spacing) may 
lengthen this process to a certain extent, data 
available to date suggests that on productive 
sites thinnings even up to a spacing of 20’ 
will still produce only short-term benefits to 
wildlife habitat.” - Paul Alaback 2010

Example of strip thinning implemented as a PCT with 
limited success in improving tree growth rate or under-
story abundance.
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ecoLogIcAL resTorATIon TechnIques
Restoration of forest habitats can be partially 
achieved by the conventional thinning tech-
niques described above, but there are signifi-
cant ecological shortcomings with most of these 
approaches as they are typically implemented.

For example, the benefits of conventional thin-
ning to the restoration of understory plant com-
munities is typically very short-lived (Alaback 
2010, Cole et al. 2010). It is not uncommon that 
heavy slash loading from precommercial thin-
ning buries the forest floor so deeply that un-
derstory plant regeneration is made function-
ally inaccessible to key species (e.g., deer) until 
sufficient decomposition occurs, and unfortu-
nately, timing of slash decomposition often co-
incides with the re-closure of the tree canopy 
and a return of bare understory. PCT also gen-
erally results in the removal of “defect” and a 
fairly uniform space and age structure, all of 
which lead to a biologically simplified stand.

Commercial thinning has only recently been 
applied in the Tongass. Although it is likely that 
commercial thinning will generate some eco-
logical boons for wildlife, it remains to be seen 
how diverse and durable these habitat enhance-
ments will be. It is likely that commercial thin-
ning on productive sites may experience similar 
pitfalls to PCT with the habitat benefits being 
very short-lived and narrow in scope unless a 
variably-spaced, uneven-aged approach to re-
siduals is facilitated and additional techniques 
for enhancing biodiversity and structural com-
plexity are also employed. We consider com-
mercial thinning benefits to wildlife habitat an 
important area of study for Southeast forests. 

There are several prominent foresters and ecol-
ogists who strongly believe in the need for man-
aging matrix timber lands for wood production 
and a broad range of ecological values, several 
of which suggest that such efforts are of para-
mount importance to the conservation of forest 
biodiversity (e.g., Franklin, Carey, Harrington, 
Tappeiner, Deal, Hanley, McCllelan, etc.). For 
the interested reader, please see these litera-
ture review documents on the subject: Louks et 
al. 1996, Moores et al. 2004, Zobrist & Hinckley 
2005, Heiken 2007 and Swanson 2009.

Although the blending of ecological values and 
timber production is an important and promis-
ing subject, and there is a great deal of overlap 
in the tools that might be used, our primary 
orientation here is:

• a review of individual techniques that 
emphasize ecological restoration; and,

• describing a method for blending these 
techniques in a prescription that expedites 
development of the diversity, structure and 
function that is characteristic of southeast 
Alaskan old-growth forest.

Coupled with a socially and ecologically priori-
tized strategy that emphasizes whole watershed 
functions, we believe that these techniques can 
provide immediate and long-term benefits to 
residents of southeast Alaska (human and oth-
erwise). 

The keys to success will be a willingness to col-
laborate and “mix it up” (Harrington 2007) in 
experimenting with what works, monitoring the 
outcomes and feeding new information back to 
the collaborative group to improve the process 
(adaptive management).

much of the research cited in this report comes 
from work done in the forests of the Pacific 
northwest. There are many similarities between 
these forests and those of southeast. For 
example, it takes about 250 years for both forests 
to reach the old-growth stage of succession. 
however, there are also significant differences, 
especially with regard to the absence of a fire 
ecology in southeast Alaska and the more sig-
nificant role that our old-growth forests play in 
winter survival for species like the sitka Black-
tailed deer (o’clair et al. 1992). 

“management for diversity calls for diversity in 
of management. This is critical because suitable 
connectivity, stand complexity, landscape het-
erogeneity, and aquatic ecosystem integrity 
will be defined on a species-specific basis 
and can vary markedly between species. 
since defining these variables for a large set 
of species is essentially impossible, creating a 
range of conditions is a practical response to 
this problem.” - Lindenmayer & Franklin 2002
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Slash Treatments
Thinning prescriptions that include the felling 
of trees can generate an abundance of slash. 
Thinning slash can be considered as both a 
positive or negative contribution to ecological 
restoration depending on site environmental 
conditions and the desired future conditions.

In situations where restorationists would like 
to protect understory plant regeneration from 
browsing pressure (e.g., when high deer densi-
ties exist) slash from thinning can help herbs 
and shrubs get a foothold in reoccupying the 
site by protecting it from grazers for 10-15 years 
while the slash naturally biodegrades (Nyberg 
et al. 1989, Parker et al. 1984, Doyle 2006). 
Slash also protects small mammals from pre-
dation, which may in turn enhance understory 
plant seed dispersal by frugivorous mammals 
(Willson 1991, 1993 & 2000).

In situations where restorationists are eager 
for understory regeneration to immediately be-
come available to grazers, or when the thinned 
stand is an important piece in the habitat con-
nectivity puzzle, slash can be problematic be-
cause it reduces habitat permeability, i.e. slash 
increases the “cost” that some wildlife have to 
pay to move around their home range by reduc-
ing food availability and making travel difficult.

Slash can be mulched or bucked to expedite 
decomposition and understory growth. It can 
be cleared to create travel corridors. This can 
be especially useful if corridors are located in 

existing high traffic areas (ideally these trails 
would be mapped with a GPS prior to the thin-
ning so that they can be relocated for slash 
treatment afterward). These corridors could 
also provide social benefits by making access 
to clearcuts easier for people who use these 
locations for hunting and gathering.

Slash treatment is a good example of a tech-
nique that is not simply good or bad. As with 
many restoration treatments, site-specific con-
ditions and multiple scale considerations are 
important to predicting and assessing the ef-
fectiveness of slash treatment. Given the im-
balance between the resources available for 
ecological restoration and the abundance of 
acres where slash could be treated on an an-
nual basis in the Tongass, it is particularly im-
portant to be strategic with this technique.

Girdling
Girdling (also called ring barking) is a technique 
used to kill a tree but leave it standing (Fig-
ure 9). The key is to injure the phloem (sap-
wood) sufficiently to stop sugar transport from 
the leaves to the roots. This is typically done 
by using a chain saw to cut a complete circle 
around the tree just deep enough to sever the 
sapwood but not so deep into the heartwood 
that the stem is overly weakened. 

Girdling can be implemented to meet the goals 
for a variety of spaced thinning approaches 
with the primary difference from conventional 
approaches being that the trees are not felled. 

Imagine walking through this example of heavy slash 
loading from a fairly standard PCT treatment on 
Kupreanof Island. This slash reduces landscape perme-
ability by impeding movement and making understory 
plants functionally inaccessible for species like deer.

on haida gwai, sitka black-tailed deer are 
an introduced species considered by many a 
“pest”. studies have documented the toll deer 
have had on the maintenance and recovery of 
species ranging from cedar trees to goshawks 
(Allombert & others). This may seem ironic to 
southeast residents where maintaining deer 
populations to meet hunter demand is a priority, 
but it would be foolish to ignore the results of 
this research and its utility to understanding 
how to restore the broadest possible array of 
biological diversity.  Take home message: slash 
can be used as a tool for reducing the impacts of 
overabundant deer. 
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The benefits of girdling to wildlife habitat en-
hancement include those provided by conven-
tional thinning (increased or maintained growth 
rate in residuals, increased light to forest floor 
for understory plant development) but also 
provide the benefit of avoiding the often very 
heavy slash that results from felling thinned 
trees, creation of snags and metered contribu-
tions of dead wood to the forest floor (Bull et al. 
1997, Doyle 2006). 

The caveats of girdling are that it can be an 
inconsistent method for killing targeted trees, 
it is generally more work than felling trees (not 
accounting for other goals such as slash man-
agement) and it results in reduced commercial 
value from a stand.

Pruning
Pruning for silviculture in Southeast Alaska 
has not been thoroughly studied. Initial stud-
ies have suggested that pruning spruce trees to 
expedite “clear wood” production may be foiled 
by epicormic branching responses (Petruncio 
1994, Deal et al. 2003). Hemlock appears to be 
more reluctant to form epicormic branches af-
ter pruning (Montigny & Stearns-Smith 2001).

Much of forest restoration in southeast Alaska 
is about increasing light penetration to the for-
est floor, the trick is how to maintain it over 
time. Anecdotal evidence suggests pruning can 
be effective at extending understory abun-
dance in space and time (B. Case Pers. comm.).

Pruning may be especially effective in edge lo-
cations where side lighting affects can improve 
habitat values at the margins of openings by 
allowing for understory plant development to 
expand its footprint into the neighboring closed 
canopy forests (Doerr et al. 2005). Expanding 
understory vegetation regeneration into neigh-
boring closed canopy forests could provide a 
nice balance of food and cover in regenerating 
second-growth for winter grazers like deer.

The epicormic branching that is considered a 
negative for timber management objectives 
can be a positive for wildlife. Epicormic branch-
ing provides structural complexity to the stand 
that can be used as roosting platforms for 
birds and small mammals (Harrington & Nicho-
las 2007) and potential nesting foundations for 
Goshawks (Lewis 2001) and other raptors.

Chain saw girdling has killed this spruce, increasing 
light penetration and ground cover plant growth. 

Unthinned

Thinning from above with girdling  

Figure 9.  Girdling for snag creation.

This is a photo of a pruned stand near Thomas Bay in 
Southeast Alaska. Understory response to pruning here 
has been promising so far. 

photo by Ben Case
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Fertilizers
Fertilizers have been successfully used to im-
prove the health and vigor of trees in PNW state 
Douglas-fir plantations for decades (Hanley et 
al. 2006). Red Cedar have also shown posi-
tive growth responses to fertilizers (Harrington 
& Devine 2011). Nitrogen is typically applied 
aerially in the form of urea granules to stands 
with pole-size or larger  trees (Bengston 1979). 
Sewage biosolids have also proved effective. 
Results for western hemlock have been vari-
able and experiments with sitka spruce, though 
having promising results, have not been tested 
thoroughly enough to result in a clear prescrip-
tion (Hanley et al. 2006).

Fertilizers can encourage a stand to develop 
characteristics of old-growth such as fewer, 
larger trees with fuller crowns (Miller & Fight 
1979), but in areas where understory is part 
of the focus it is important to account for in-
creased tree leaf area and employ wider spac-
ings (Omule et al. 2011).

Southeast Alaska is well suited to experiment-
ing with fertilizers in enhancing understory 
growth, as well as increasing the nutritional 
value of understory plants to grazers. It may 
be possible, for example, to create a “seed-
bomb” of fish waste and berry seeds used to 
increase the rate of understory plant initiation 
and growth in second-growth forests. 

Fertilizers might also be used in a single tree 
selection approach where promising large-tree 
candidates are identified for enhanced root de-
velopment and height and girth boosts that 
lead to canopy structural diversification.

Fire
Historically, prescribed fire has been used by 
foresters in the lower 48 to encourage forest 
regeneration after clearcutting. More recently 
prescribed fire has been used in combination 
with thinning as a tool to restore fire adapted 
forest ecosystems that have developed heavy 
fuel loads after many years of fire suppression.

Because southeast Alaska is too wet to experi-
ence much fire, and prescribed fire has seen 
little use, there is not much that is known about 
the utility of prescribed fire for shaping the 
successional trajectory of Southeastern sec-
ond growth forests. Theoretically, some of the 
same benefits that have been documented in 
other areas (pseudo-scarification, nutrient re-
lease) could prove useful in Southeast as well. 

For example, openings in second-growth that 
experience hemlock flush (a sudden very high 
density regeneration of hemlock trees that pre-
cludes all other understory plants) may respond 
well to a burning. Burning of thinning slash piles 
(jackpot burning), combined with scarification 
could introduce complexity by diversifying soil 
conditions and vegetation regeneration.

Using fire to create and maintain desirable wild-
life habitat attributes is untested and should be 
experimented with conservatively at this point.

Helicopter used to spread N fertilizer in Douglas-fir for-
est (image from Reforestation Services, Inc. web site).

Prescribed fire was applied after this Prince of Wales 
Island stand was clearcut in 1975. Normally we would 
expect a stand like this to be well into the stem exclu-
sion phase but conifer regeneration has been very slow, 
which is unfortunate at this scale, but could work well 
for situations where deterring tree growth at finer-
scales (i.e. when understory persistence is key) could 
provide more durable ecological benefits.
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Interplanting and underplanting
In some cases it will be desirable to increase 
plant diversity to an extent that exceeds what 
would occur through natural secondary succes-
sion. Under these circumstances interplanting 
and underplanting can be used. 

Interplanting is the planting or seeding of veg-
etation amongst natural regeneration, typically 
at stand initiation. Underplanting is the planting 
or seeding of vegetation below the dominant 
canopy crown class. In terms of ecological res-
toration, these techniques are used to stabi-
lize slopes, enhance soil productivity, increase 
structural complexity and promote biodiversity. 
Efforts on the Tongass have focused on experi-
mental work with red alder and yellow-cedar.

Interplanting of red alder is being experiment-
ed with on the Tongass because retrospective 
studies suggest that red alder adds consider-
able ecological value to early successional re-
generation of conifer forests. Increases in soil 
development and nitrogen fixation (Tarrant & 
Trappe 1971, Berg & Doerksen 1975), structur-
al complexity (Deal & Russel 2008), plant and 
animal biodiversity (Hanley & Barnard 1998) 
and aquatic invertebrate productivity (Piccolo 
& Wipfli 2002) have all been documented.

Active experimentation exists as part of the 
Tongass Wide Young Growth Study (USFS 
2008), but there is enough preliminary evi-
dence to suggest that planting of red alder can 
be a powerful tool for restoration.

Underplanting of yellow-cedar has also been 
experimented with in Southeast. The moti-
vation for these efforts have derived from a 
combination of the high cultural and economic 
value of yellow-cedar and the fact that it ap-
pears to be in significant decline due to climate 
change (Hennon et al. 1990). Underplanting of 
yellow-cedar has been tested with promising 
success (Hennon 2006). A conservation strate-

gy has been published that includes restoration 
and facilitated migration methods that target 
consistently colder and well-drained sites for 
yellow-cedar planting because these areas are 
thought to better protect shallow roots from 
freezing (Hennon et al. 2008).

In conjunction with techniques to reopen sec-
ond-growth canopies, underplanting of herbs 
and shrubs can enhance the reestablishment 
of understory vegetation for select species 
(Ray Slayton Pers. comm.). This approach may 
be especially valuable in areas where large 
clearcuts have resulted in broad-scale, long-
term depauperate understories; areas that 
may be difficult for some species to recolonize 
because their seeds do not remain viable dur-
ing prolonged periods of stem excluded second 
growth or the primary method of dispersal is 
rhizomal (Tappeiner & Alaback 1989). Native 
herb and shrub underplanting also could also 
support the integration of traditional and cul-
tural plant uses and non-timber forest products 
availability with increased forest diversity and 
wildlife productivity.

Field crew standing next to a 6 year old planted alder 
on Zarembo island (photo courtesy of Bob Deal).

“most evidence to date is that greater benefit 
for wildlife might be accomplished by including 
red alder when regenerating clearcuts at the 
time of logging than can be accomplished by 
silvicultural treatment once even-aged conifer 
stands are fully established.” - hanley et al. 2005
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Ground Scarification
Areas that experienced mineral soil exposure 
from past logging processes (e.g., tractor skid-
ding and downhill cable yarding) often regener-
ate into pure alder or mixed alder and conifer 
forests (Harris & Farr 1974). These areas have 
served as natural laboratories for studying the 
positive contributions of red alder to forest pro-
ductivity and diversity with very encouraging 
results thus far. 

Ground scarification can be used to emulate 
disturbance that encourages alder and herba-
ceous plant growth in second growth forests 
(Ruth & Harris 1979) and can be accomplished 
with equipment designed to efficiently provide 
the benefits of mineral soil exposure while con-
trolling potential negative impacts such as soil 
loss, over-compaction, and destabilized slopes. 
Scarification has not been tested locally but ev-
idence from other areas suggests it may work 
well (Groenier et al. 2008).

Scarification for Red Alder generation holds a 
great deal of promise for increasing forest re-
silience (Hanley 2005, Deal 2006, Almond  et 
al. 2006) especially in areas with widespread 
logging history. It is important to pay atten-
tion to site-specific conditions when planning 
the use of red alder in reforestation projects. 
We refer the reader to Constance Harrington’s 
“A field guide to predict site index for red al-
der”  as a good starting point. For an excel-
lent summary on relevant red alder information 
please see PNW-GTR-669, “Red Alder: A State 
of Knowledge” (Deal & Harrington eds. 2006).

Creating “Tip-ups”
Windthrow (also called blowdown) that results 
in “tipping up” the tree such that the root wad 
is pulled from the ground and the entire tree is 
laid on its side is an important natural distur-
bance agent that shapes forest development.
 
Tip-ups contribute to forest diversification and 
resilience by exposing mineral soils for pioneer 
plant colonization, increasing light penetration 
to the forest floor, diversifying stand struc-
tural complexity and providing coarse woody 
debris to the ground. Tip-ups can be actively 
facilitated through the use of heavy machinery 
(e.g., bulldozers and track hoes) or the use of 
explosives. Tip-ups can also be initiated more 
passively by creating canopy openings and for-
est edges in wind-prone locations, but caution 
should be taken to avoid extensive unravelling.

Tractor logging of this stand in the 1960s exposed 
mineral soils and led to alder dominated regeneration. 
Spruce trees have come up below the alder canopy at 
a spacing that is consistent with the pre-logging forest; 
a testament to the ability of alder overstory to manage 
conifer density without thinning. Lush understory here 
provides high quality summer food (cow parsnip, lady 
fern and nightshade) and cover for a variety of wildlife..

“Slash-buster” head mounted on a trackhoe. This ma-
chine is a highly versatile tool for ecological restoration 
as it can serve multiple purposes (mulch, scarify, artifi-
cial tip-up creation, slash management, tree-topping 
for snag creation, etc.

Tip-up blowdown on the edge of an experimental strip 
thin on Prince of Wales Island.
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Free Thinning
Free thinning focuses on the release of indi-
vidual trees while the remainder of the stand is 
left alone. This method is flexible and could be 
applied to any crown class, depending on the 
site conditions in the immediate vicinity of the 
release tree. 

Free thinning has traditionally been imple-
mented to promote the growth of trees that 
are thought to have particular economic value 
but the technique could easily be applied to fa-
cilitate the development of important biological 
or structural components of a stand. The ap-
proach lends itself to targeted implementation 
and is well suited to sites that are sensitive to 
disturbance or that would benefit from selec-
tive increases in individual tree growth rates.

Free thinning is particularly well-suited to ri-
parian forest restoration in Southeast Alaska. 
Logged flood plain forests here initially regen-
erate into alder dominated stands with fairly 
widely-spaced spruce regeneration in the un-
derstory. While the spacing and growth rates of 
the spruce trees is generally acceptable in most 
situations, there may be specific cases where 
releasing individual spruce is worth the effort 
of free thinning. For example, release of spruce 
trees to expedite the presence of large trees 
that are capable of stabilizing banks or that can 
provide durable large wood for instream salm-
on habitat.

Free thinning is a highly flexible and promising 
tool for ecological restoration but to be effec-
tive ecological and technical training is critical.

Restoring Woody Structures for Wildlife 
Habitat diversity is directly related to tree form 
diversity (Brown 2002). Tree forms that are 
generally lost through clearcut timber manage-
ment practices are: snags (both live and dead), 
large downed logs and various live tree defor-
mities (e.g., forked tops).

Woody wildlife habitat structures - Top left: live snag 
with dead top serves as a roost for a Goshawk; Top 
right: dead snag with cavities; Middle: nurse logs and 
snap-off stumps are habitat for plants, mosses, lichens, 
fungi, bugs, amphibians, birds and mammals; Bottom: 
unusual spruce growth form with tremendous struc-
tural complexity provides numerous niches for wildlife.

This logged flood plain forest might be a good candi-
date for a free thinning approach designed to create 
large trees for bank stability and future fish habitat.
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Of all the structures mentioned above, snags 
may be the most critical disturbance “lifeboats” 
for biodiversity. The value of snags to both in-
vertebrate and vertebrate wildlife is well doc-
umented (Spies et al. 1988, Spies & Franklin 
1991, Ohmann et al. 1994, Tyrrell & Crow 1994, 
Carey & Johnson 1995, Mazurak & Zielinski 
2004). Ideally, these habitat structures would 
be retained in areas that are logged because of 
how difficult they are to replace. Unfortunately, 
this has not been the case for most of the log-
ging done on the Tongass.

Girdling can be used to create dead snags. 
Unfortunately, because of the weakened stem 
structure that results from girdling (especially 
in wet/heavy snow climates like Southeast), 
the life of snags created with this method can 
be short-term, especially with smaller diameter 
hemlock (Hennon & Loopstra 1991).

Injected herbicides have been used to create 
snags (Lautenschlager et al. 1995). A related 
method is the inoculation of live trees with 
heart-rot fungi. Introducing heart-rot fungi to 
trees targeted for snag creation is a particular-
ly attractive approach for general increases in 
standing dead wood densities because second 
growth heart-rot fungi stocks can be low (Bull 
1996), relatively low cost methods for injection 
(i.e. using a rifle) have been successfully tested 
(Manning 2003), active inoculation can result 
in fungal colonization faster than natural pro-
cesses (Parks 1996), and heart-rot fungi play 
important roles in ecosystem function in addi-
tion to snag creation (i.e. nutrient cycling). 

Both herbicide injection and fungi inoculation 
would likely produce snags that last longer than 
girdled trees but the results of these efforts are 
somewhat unpredictable.

Topping trees with a chain saw or small explosive 
may produce better immediate results because 
topped trees tend to develop internal wood de-
cay the fastest, especially if the top is left jag-
ged (more surface area for rot causing spore 
and water to accumulate). Tree-topping can be 
used to kill trees or to wound the tree enough 
to induce partial decay and create long last-
ing habitat features such as horizontal branch 
structure on which raptors can roost and build 
nests. This form of snag creation mimics the 
effects of wind and rot generated “snap-offs”.

A variety of wood habitat restoration approach-
es are described in Brown’s 2002 article “Cre-
ating and Maintaining Wildlife, Insect, and Fish 
Habitat Structures in Dead Wood”, including:

• depressions cut into the top of a tree to 
produce nest sites; 

• artificial cavities and hollows cut into 
standing trees;

• slits and flanges cut into trees to create 
roosting habitat for bats.

“dead wood isn’t dead.” - oregon department 
of Fish and Wildlife 2006

This live hemlock snag is large enough to allow for 
excavation of black bear dens (note 2 large cavities 50’ 
up the tree). That’s right, black bears are cavity nesters 
too! The value of such features is hard to imagine until 
we consider how to restore them. Unfortunately, this 
kind of old-growth habitat feature is for all practical 
purposes impossible to restore in clearcut areas. 
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These techniques, and some of the others list-
ed in this section, are probably too costly to 
be feasible for broad-scale applications, but in 
areas where ecological degradation has been 
particularly high, or at sites where social ben-
efits would be especially valuable (e.g., for ed-
ucational and research purposes), these more 
intensive approaches to restore and enhance 
habitat may be suitable.

Utilizing Legacy Features
The section above on restoring snags and other 
wildlife trees to second-growth forest is a so-
bering indicator of the costs of past clearcut 
logging. Even with considerable time, money 
and entrepreneurial ingenuity, there are many 
legacy features that simply can’t be practically 
restored in the near-term (e.g., large snags). 
This fact emphasizes the value of retaining and 
maximizing the utility of those old-growth lega-
cies that still remain in second growth forests. 

Large stumps and cull logs, for example, are 
a common feature of second growth forests in 
the Tongass. These structures are precious leg-
acies of the natural capital that is maintained 
in an old-growth forest and can be used as 
foundational material for ecological restoration. 
Stumps and culls can be modified to provide 
cavities for birds and small mammals. Large 
stumps occupy significant ground area and in 
many cases prevent young-growth regenera-
tion in their immediate vicinity. This creates a 
natural gap in the canopy that can maintain un-
derstory plant cover after stem exclusion has 
resulted in barren understories throughout the 
rest of the stand. 

The tops of stumps are especially adept at 
banking understory herbs and shrubs because 
not only do they see the most light in a stem 
excluded stand but these structures are used 
as perches and latrines for seed eating birds 
and small mammals; becoming natural gardens 
of blueberry, current, salmon berry, etc. that 
often reside out of the reach of deer brows-
ing pressure. Centering ecological restoration 
treatments on large stumps can take advan-
tage of this natural process of seed banking 
and plant cultivation and act as functional dis-
persal points for understory recolonization.

This stump has served to maintain a gap in what is 
otherwise closed canopy forest. It has also retained 
blueberry while the surrounding ground has only ferns, 
mosses, and a few annual herbs. This may be a good 
site to center an artificial gap because it retains legacy 
structure and biodiversity, and it would be less work to 
install (less trees to fall and more space to fall them).

Large spruce stump and cull log in a patch of 40 year 
old second growth.  The habitat values of these struc-
tures can be expanded upon with creative planning.
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Artificial Canopy Gaps
One of the most promising techniques for con-
tributing to the ecological restoration of second 
growth forests is artificial canopy gap creation.

Natural canopy gaps play important roles in 
maintaining and promoting biocomplexity in 
old-growth forests (Lertzman et al. 1993, Fa-
hey & Puettman 2008). In Southeast, natural 
gaps are caused by the disturbances of wind, 
snow-loading and individual tree mortality, are 
generally <1/2 acre, and typically occupy 5.8-
12.7% of old-growth forest types (Ott & Juday 
2002). Natural canopy gaps promote understo-
ry plant growth, create edge habitats, diversify 
microclimates and provide structural diversity.

Like natural gaps, artificial canopy gaps (Figure 
10) can be very effective in promoting structur-
al and biological diversity in second growth (De-
meo 1990). Preliminary results from a study by 
Paul Alaback (2010) suggest that creating cano-

py gaps can provide uniquely significant contri-
butions to ecological restoration by increasing 
understory shrub and herb abundance over the 
long-term (20+ years with indications of longer 
term benefits likely). The gaps included in this 
study showed statistically significant increases 
in species diversity, understory cover, forb bio-
mass, and shrub annual growth for gap plots as 
compared to either thinned or unthinned con-
trols. So far, this has been achieved without the 
“hemlock flush” that can plague larger forms of 
canopy opening (e.g., clearcuts, strip thinning).

This is a gap installed on Prince of Wales Island that utilizes a combination of girdling and the bucking and piling of 
downed wood to control slash. This approach has proved to be an effective technique for providing immediate and 
long-term benefits to wildlife that graze on understory herbs and shrubs as well as those that utilize small snags.

Unthinned

Gapped

Figure 10.  Unthinned vs. gapped

Example of a natural canopy gap in a densely stocked 
wind forest. Note the coincidence of light penetration 
and understory vegetation response.

“canopy gaps are an essential feature of the 
dynamics of dense forests since they often 
create a range of microclimates, structures and 
growing conditions that supports a diversity of 
plant and animal species”. - Alaback 2010
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The installation of artificial canopy gaps is a 
relatively new and experimental technique. 
Although preliminary results are promising, 
there are no strict rules for their creation. Ex-
isting study gap sizes range from < 250m2 – 
> 1,000m2. Gaps have been created by fell-
ing trees in or out of the gap, or by the use of 
girdling. Downed logs have been left whole or 
bucked and piled. Most gaps in Southeast are 
patch clearcuts but a few include live trees.

Additional research and experimentation will 
help to fully realize the potential of this pre-
scription for ecological restoration, but there 
are some common sense guidelines for making 
the most of this technique in the short-term:

• Site gaps on legacy features such as snags, 
large stumps and remnant understory veg.

• Overall, adapt the gap size and shape to 
the site-specific conditions (e.g., slope, 
aspect, plant association, solar exposure).

• Consider pruning the trees along the edge 
of the gap to maximize side lighting into 
the surrounding forest.

• Consider adding tip-ups to artificial gaps. 
Pit and mound microtopography created 
by tip-ups associated with gap formation 
are particularly important to maintaining a 
diversity of habitats for forest understory 
plants (Ouden & Alaback 1988).

• Consider leaving at least one live (on north 
edge) and one girdled tree for improved 
cover and structural diversity.

• Scarify, fertilize and underplant target 
understory species where feasible.

Old-growth canopy gap (shot from base of snag) with 
corresponding understory forest plant photo. 

Artificial canopy gap in second-growth with corre-
sponding understory forest plant photo. 

mr. Alaback’s research indicates that canopy 
gap treatments create habitats that are on 
average 4 times the deer carrying capacity 
of our thinned second growth stands in the 
summer or over 8 times the carrying capacity 
of thinned sites in the winter. he estimate as 
much as a four-fold increase in deer carrying 
capacity for winter habitats when up to 50% 
of a given stand has gap habitat and suggests 
that with just 5-10% gap habitat in clearcut 
units as much as a 50% increase in winter deer 
carrying capacity should result (Alaback 2010).
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No-thin Thickets and Corridors (a.k.a. “skips”)
Choosing not to thin (skips) patches within a 
matrix of ecologically thinned second growth 
mimics patterns of natural disturbance (wind-
forest regeneration), introduces structural and 
biological heterogeneity (Larson & Churchill 
2008) and provides cover values while the ma-
trix canopy matures enough to capture snow. 
Thickets, along with gaps and the surrounding 
matrix, provide a primary element of forest 
structural diversity that is key to restoration of 
old-growth attributes (Harrington 2005). 

Skips can be deployed in multiple ways. For ex-
ample, watershed elevational connectivity can 
be enhanced by “skip-corridors” that extend 
from flood plain forests to higher elevation old-
growth areas. This approach dovetails nicely 
with class 1 and 2 stream buffers. Skip-corri-
dors can also be designed to connect remnant 
patches of old-growth or important seasonal 
habitats and serve to protect existing trail sys-
tems. Side-lighting sources (thinned matrix, al-
der patches and lower productivity stands) can 
improve the functional value of skip-corridors.

Skips can also be integrated as patches within 
the matrix. These “skip-thickets” can be used 
to protect snags (hazard trees), provide ther-
mal and visual cover and increase edge den-
sity that can be used by a variety of wildlife. 
Restorationists must be careful to properly bal-
ance edge and core habitats in wolf country. 
Higher edge densities associated with islands of 
old-growth forest in second growth matrix have 
been shown to increase fawn mortality caused 
by wolves because their cover attracts deer and 
the wolves learn to use them as “killing fields” 
in the winter (D. Persons Pers. comm.).

Thickets comprised of unthinned second growth have 
far less value than those that have experienced an ini-
tial spaced thinning because the trees grow very slowly 
and weakly and it takes a much longer time for more 
than visual cover values to develop (e.g., snow capture).

Understory response in this gap was dominated by 
salmonberry, devil’s club and currant. This plant asso-
ciation is to be expected on active alluvial fans where 
mineral soil exposure is common. Although a deer-
centric restorationist might be disappointed with the 
understory response here because it lacks winter deer 
foods (cornus, coptis, rubus) it should be noted that this 
response benefits a plethora of other mammals, birds 
and bugs that feed on berries or feed on berry feeders. 

Thinned

Skip-corridor

This photo shows a contact between a thinned area and a skip-corridor. This prescription has left a nice balance of 
food and cover availability that could be further enhanced along the edge if pruning were also conducted.

In southeast, thickets are best sited in stands 
that have already had one spaced thinning.
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VArIABLe densITy ThInnIng (VdT)
Variable density thinning (VDT) is emerging as 
a valuable tool for the silvicultural promotion of 
old-growth attributes in what is largely homog-
enous and high density conifer stands (Carey 
& Harrington 2001, Carey 2003, Keyes et al. 
2010). VDT is a relatively new technique (large 
scale experiments began in the 1990s) but it 
already shows considerable promise for restor-
ing old-growth attributes through a powerful 
framework that targets measurable objectives.

VDT is well suited to Southeast because it is 
designed to mimic natural processes such as 
tree death from competition, windthrow, light-
ning, disease, insects and other small-scale 
disturbances that combine to create the struc-
tural complexity and biological diversity ob-
served in late-successional forests. (Carey et 
al. 1999, Carey 2003, Harrington et al. 2004, 
Aukema & Carey 2007, Wilson and Puettmann 
2007, Ares et al. 2010). Toward this end, VDT 
typically retains a diversity of tree species and 
sizes, including suppressed and intermediate 
crown classes if available, and integrates struc-
tural complexity and spatial heterogeneity with 
variable spaced thinning that includes skips and 
gaps throughout the matrix (Figure 11).

There are a variety of VDT prescriptions being 
tested in the lower 48, including applications 
in long-term studies (see Case Studies section 
in conclusion). Common starting points when 
managers use VDT for ecological restoration 
are a variable spaced matrix, skips and gaps, 
but it should be clear that the prescription 

can be adapted to meet site-specific needs by 
tweaking the distribution and abundance of the 
primary components and adding techniques 
like those described on the previous pages for 
to enhance stand diversity.

This is an example of a VDT prescription installed on Chichagof Island. Stem density reduction was accomplished 
through a combination of cutting all trees below 7” in diameter and using girdling to achieve an average spacing of 
18’ for residuals. Elevational skip-corridors were left unthinned and gaps were installed for forage production.

Figure 11. Comparison of spaced thinning  to variable 
density thinning using a Stand Visualization Simu-
lator. The Stand at the top represents a traditional 
spaced thin to 16 x 16’ retention. The stand at the bot-
tom is a simplistic VDT based on a 16-24 foot variable 
spaced matrix that includes skips and gaps.

placeholder

Gap

Gap

Skip-corridor Variable Spacing - girdled

In essence, VdT is a free-thinning framework  on 
steroids that targets spatial heterogeneity and 
structural complexity (Tappeiner et al. 2007.) 
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Some suggestions for using VDT on the Tongass:

• Overall, the VDT stand should serve 
an integrated role in watershed scale 
productivity, diversity and connectivity.

• Include skip-corridors > 200’ wide and 
1/10 - 1/2 acre skip-thickets that together 
cover 10%-15% of treatment area.

• Center corridors on class 1 and 2 streams 
and obvious wildlife travel corridors (esp. 
between old-growth patches), treat 15-
20% of skip-corridor with gaps and utilize 
side-lighting from alder patches, open 
canopy forest, roads or thinned matrix.

• Mix 2 densities of spaced thinning in the 
matrix (e.g., wider spacing near skips) with 
25-50% variance allowed. Use girdling, 
injected herbicide or wood removal to 
reduce slash. Prune dominants and edges.

• Gap the skip-corridors, larger skip-
thickets and the matrix  to 10 - 20% of 
treatment area. Center gaps on a diversity 
of remnant understory (mineral & organic 
soils), and legacy features; prune gap 
edges, and create gap snags and tip-ups.

• Retain at least some suppressed trees as 
well as growth form “defects” (e.g. bent 
boles, epicormic branches, forked tops).

• Retain and interplant alder into younger 
second-growth, underplant alder, shrubs 
and forbs into gaps if necessary, rejuvenate 
alder where feasible along roadsides, etc.

Is VdT the holy grail of forest restoration 
thinning prescriptions? maybe it is - but only 
insomuch that the prescription is imple-
mented strategically by knowledgeable and 
skilled land stewards. To fully utilize the tools 
available in VdT it will take a team effort to see 
and understand both the trees and the forest, 
and to have the vision necessary to connect 
the dots from homogenous second growth to 
forests that are capable of filling the shoes of 
southeast Alaskan old-growth. 

Figure 12. A closer look at the SVS represenation 
of a basic VDT prescription. Note the gray color 
in trees indicates die-off from girdling.

Gaps

Skip-thickets

Skip-thicket

Snags

“restoration thinning treatments that release 
individual trees as well as multi-tree clusters 
promote characteristic late-successional tree 
spatial patterns at the within-patch scale. This 
formulation of restoration thinning explicitly in-
corporates conservation of existing small-scale 
spatial heterogeneity within the treatment 
area as a core element of the silvicultural 
design process. This approach extends current 
restoration thinning practices that emphasize 
introduction of patch-scale spatial heteroge-
neity with “skips”, “gaps”, and variable thinning 
densities throughout the stand. restoration 
thinning prescriptions will be most effective at 
creating desired spatial patterns when they do 
not include minimum tree spacing guidelines, 
and when they contain clear, operationally 
meaningful descriptions of the desired spatial 
patterns.” - Larson & churchill 2008
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A strategic plan is a road map for how to best 
achieve restoration goals and objectives, includ-
ing how restoration fits into a broader plan for 
ecological and social resilience. In recent years 
we have learned that effective planning is of-
ten steered by community-based collaboratives 
and grounded in watershed scale analysis and 
landscape oriented planning. A functional stra-
tegic plan is a living process with informational 
and experiential feedback loops that foster cre-
ative adaptations to a changing world.

• Collaboration Framework: establish a 
participatory process to steer the strategic 
process, share the work-load and build 
trust between stake-holders.

• Ecological Assessment: conduct watershed-
based assessments to identify restoration 
needs and guide the development of goals 
and objectives.

• Prioritization Process: select areas via a 
multi-scaled process that blends ecological 
need and social opportunity.

• Watershed Restoration Designs: assemble 
suite of projects that improve watershed  
and landscape integrity.

• Action Plans:  Identify the who, what, 
where, when and how of the restoration 
project and conduct NEPA work.

• Implementation: Dovetail restoration 
projects with other resource project 
opportunities (e.g., IRMP), and use 
contractual tools to maximize local benefit, 
improve economics, streamline logistics 
and develop social capacity.

• Adaptive Management: blend research with 
a legitimate, multi-stakeholder monitoring 
program  to validate and/or alter future 
restoration activities.

coLLABorATIon
Land stewardship conundrums cannot be sep-
arated from human values and social justice 
issues (Ludwig 2001). Science alone cannot 
solve such riddles because democratic society 
requires compromise that stems from a mor-
al center that is outside the scope of science 
(Higgs 2005).

Forest restoration projects present an ideal op-
portunity for balancing science-based natural 
resource stewardship with community values 
through a collaborative process. Forest resto-
ration requires the input of many experts, in-
cluding wildlife biologists, planners and local 
contractors. It also affects many people and 
groups, from those who rely upon the project 
area for sustenance and economic opportunity 
to those with a strong interest in resource pro-
tection. Trade-offs must be made that involve 
balancing differing objectives, such as protect-
ing wildlife and maintaining access.

Acknowledging the role of human values from 
the outset can lead to less adversarial local in-
volvement and leadership support.

STRATeGIC PLAnnInG
“The cumulative response to restoration that 
is based on opportunistic, ad hoc selection 
of restoration sites and designs is likely to be 
additive at best; only strategic, spatially explicit 
restoration planning incorporating landscape 
scale processes is likely to create a cumulative 
response that is synergistic and complementa-
ry.” – simensted et al. 2006

Figure 13. 
Strategic Plan.

[collaboration is] “A process through which 
parties who see different aspects of a problem 
can constructively explore their differences 
and search for solutions that go beyond what 
any one group could  envision alone.” - usFs 
2005
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The Tongass is inhabited by people who di-
rectly derive their sustenance and spirit from 
the landscapes in which they live. It behooves 
resource managers that are planning ecologi-
cal restoration to provide opportunities for the 
people that are most likely to be affected by 
restoration activities to participate in creating a 
land stewardship vision, identifying restoration 
goals, and prioritizing areas for action.

Community participation will legitimize the work 
of ecological restoration and bring to the table 
numerous resources, such as: local knowledge, 
workforce capacity (contractor and volunteer), 
funding support, and place-based roots that 
can lend a project long-term stability.

Multi-stakeholder group conducting a site visit near 
Sitka, Alaska to discuss balancing ecological, economic 
and feasibility of second growth restoration efforts.

Contractors, resource specialists and local citizens 
conduct a site visit to learn from an example of forest 
restoration that seeks to increase wood utilization.

“Those most affected by the degradation must 
have a vested interest in the system to ensure 
success and protection from further degrada-
tion.” - cairns 2000

Collaborative restoration group visiting the site of a recent ecological thinning project. The value of field trips to 
building relationships and consensus around the issues of ecological restoration cannot be overstated.

collaborative stewardship can serve to create 
a “zone of agreement” for traditional adver-
saries and provide the social license to move 
beyond natural resource management gridlock 
and towards creating positive feedback loops 
between social and ecological health.



Page 38The Wilderness Society and SEAWEADTongass Forest Restoration Report

ecoLogIcAL AssessmenT

A scientifically credible ecological assessment 
of restoration needs is a fundamental step in 
strategic planning. Ecological assessments pro-
vide an important touchstone to collaborative 
stewardship groups as they work on balancing 
conflicting values and understanding the inter-
relationship between complex ecological and 
social systems. Given its large size, remote-
ness and complicated biogeography, a compre-
hensive and scientifically sound starting point 
is especially important in Southeast Alaska.

A useful tool for establishing common ground 
understandings, prioritizing restoration actions 
and planning work is GIS (Poiani et al. 2000). 
Geographic Information Systems (GIS) provide 
multiple-scale perspectives on landscape con-
dition and can help us see broad-scale patterns 
that are difficult to see from ground-level. 

There is considerable science that supports a 
watershed-scale approach to resource plan-
ning (Soulé & Simberloff 1986; Stanford & 
Ward 1992; Reid et al. 1996; Naiman et al. 
1997; Williams et al. 1997; National Research 
Council 1999; Sedell et al. 2000; Pringle 2001; 
Newbold 2002; Baron et al. 2002; Ogg & Keith 
2002; Heller 2004; Smith et al. 2005; Lertzman 
& Mackinnon. in press).

The ecological assessment presented here is a 
GIS model based on watershed-scale analysis. 
The available data are fairly coarse and so the 
results of the model are best applied in regional 
reconnaissance efforts and would benefit from 
ground-truthing.

One of the goals we had in mind when assem-
bling the restoration needs model was to make 
it useful to collaborative groups by basing it 
on popular resource interests, and balancing a 
simple framework with the ability to make local 
adjustments (Figure 14). This model is based 
on locally important species, habitats and pro-
cesses, including: 

• salmon habitat productivity;
• deer habitat productivity;
• karst forest integrity;
• endemic species extinction risk;
• landscape connectivity; and,
• structural weaknesses in the Tongass Land 

Management Plan conservation strategy.

The purpose of the ecological assessment 
developed here is to provide a watershed-based  
restoration prioritization system that is both 
systematic and fliexible enough to be of use to 
collaborative stewardship groups. This system 
includes a variety of key ecological attributes 
(e.g., salmon, deer, endemics) that are widely 
recognized as indicators of ecological resilience, 
each of which can be “weighted” differently to 
allow for the collaborative process to develop 
their own prioritization schemes.

“The most effective way to approach complex 
ecological issues is to consider them at the 
watershed level, where the fundamental 
connection among all components of the 
landscape is the network of streams that defines 
the watershed.” - usFs 2011

Figure 14. Graphical representation of the GIS model 
used to generate the total pool of watersheds with 
potential restoration needs.
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• Lastly, we used the GIS to identify 
watersheds where more than 30% of the 
TLMP conservation strategy lands had 
been logged (reserves, riparian buffers, 
beach buffers and matrix lands considered 
unsuitable for logging).

We developed a simple scoring system so we 
could combine and compare restoration needs 
across the region. Each time a watershed  was 
identified by one of the above mentioned metrics 
it received a “restoration need point”. This pro-
vides us an adjustable, systematic and ecologi-
cally based ranking process. For example, if the 
goal of the restoration effort is to address wa-
tersheds with the greatest overall need, cumu-
lative scores can be derived from the ecological 
attributes: salmon + deer + endemics + karst 
+ pinch-points + conservation strategy = cu-
mulative need (Figure 15). On the other hand, if 
the prioritization process needs to focus just on 
salmon or endemic species, watershed ranking 
can be based upon these variables alone. It can 
be up to the collaborative.

This model was assembled using common 
sense metrics that we believe are a good start-
ing point, but are easily adjustable:

• For salmon habitat used the GIS to create 
a list of watersheds that had greater than 
50% of their salmon forests logged and/or 
with greater than 30% of stream crossings 
classified as impassible by fish (red pipes). 

• For deer habitat used the GIS to create a 
list of watersheds with greater than 50% 
of high quality deer winter habitat logged.

• For karst forest integrity used the GIS to 
create a list of watersheds where greater 
than 50% of karst old-growth forests had 
been logged.

• For endemic subspecies we used the GIS 
to create a list of islands where greater 
than 50% of their productive old-growth 
had been logged.

• We used the GIS to identify 
watersheds that had low-elevation, 
cross-island forested-corridors that 
had been severed by past logging. 

=

+ +

+

++

Figure 15. Watersheds identified by the restoration needs model, including a cumulative impacts map (left). 
Larger version on next page
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Figure 15. Watersheds identified by the restoration needs model, including a cumulative impacts map (left).
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Figure 16. Watersheds’ cumulative restoration needs for Southeast Alaska.
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PrIorITIzATIon
Prioritizing serves to pare down the total pool of 
watersheds with restoration needs to a “short-
list” based on a balance of ecological need and 
social opportunity. We developed a second GIS 
model to help with this process. Like our mod-
el for generating the pool of watersheds with 
restoration needs, the prioritization model pre-
sented here is just an example. We think it is a 
good example, but we want to emphasize that 
in an ideal situation we would be structuring 
our models with assistance from a collaborative 
group that is engaged in ground-truthing and 
multi-party effectiveness monitoring.

As with the restoration needs model, a primary 
goal of the prioritization model we present here 
was to make it something that would be useful 
to collaborative groups: a systematic and ad-
justable method of balancing ecological need 
with social value criteria. It can be, and in many 
cases should be, further tweaked by the col-
laborative. For example, recreation opportunity 
is hard to quantify at this point but may be an 
especially important social opportunity criteria 
in some communities.

Ecological Need
For our prioritization model we started with the 
watersheds identified as having the greatest 
cumulative need for ecological restoration (Fig-
ure 16) based on impacts to salmon habitat, 
deer habitat, karst habitat, potential endemics, 
landscape connectivity and the TLMP conserva-
tion strategy .

We only have 3 social criteria to add to the eco-
logical need criteria but we want them to be 
weighted equally as a starting point. In order 
to do this we normalized the ecological needs 
scores to fit within a classification of have a 
value of 1, 2 or 3, where 3 indicates the highest 
need for ecological restoration. In the next step 
we will add our 3 social criteria. This will give 
us cumulative scores of 1 - 6, where 6 is the 
greatest cumulative ecological + social need.

Three additional methods of prioritizing restora-
tion needs in the Tongass have been developed 
in recent years and are well worth investigating. 

Audubon and The nature conservancy collabo-
rated on a watershed-based regional assessment 
of conservation and restoration priorities 
(schoen & dovichin 2007). They used spatial op-
timization modeling software called mArxAn to 
identify priority watersheds for conservation and 
restoration. The restoration priority watersheds 
identified in the Audubon/Tnc report represent 
some of the ripest “low-hanging fruit” of res-
toration opportunities in southeast Alaska 
because they contain significant intact habitat 
patches that can be used as ecological anchors in 
watershed restoration planning (Lee et al. 1997, 
gresswell 1999, mccarthy & Lindenmeyer 1999, 
Lindenmeyer & Franklin 2007). 

The usFs recently identified priority watersheds 
for restoration in the Tongass using its national 
Watershed condition Framework (usFs 2011).  
This framework includes a strategic planning 
outline that is very similar to the one we 
developed for this report. It includes 6 key steps:

A. classify Watershed condition
B. Prioritize Watersheds for restoration
c. develop Watershed restoration Action 

Plans
d. Implement Integrated suites of Projects
e. Track restoration Accomplishments
F. Verify and monitor Accomplishments 

Both of these methods represent excellent 
touchstones for strategic planning, but neither 
approach includes social variables in their priori-
tization models. A third approach was developed 
by The nature conservancy  in collaboration 
with residents and agency representatives of 
Prince of Wales Island (Albert et al. 2008) This 
approach included social values through data on 
subsistence use and young growth economic op-
portunity. 

The model we develop here draws from each of 
the approaches above and represents another 
iteration of balancing ecological and social values 
in prioritizing Tongass restoration locations. 

“All ecological restoration projects share a 
common suite of ecological goals that consist of 
recovering ecosystem integrity, health, and the 
potential for long-term sustainability.” - ser in-
ternational guidelines 2005
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Social Opportunity 
The next three steps of our model serve to in-
tegrate social values that are primarily related 
to access, economics and current use.

• First we used the GIS to assign higher 
priority to those watersheds that had 
maintained road systems within 35 miles 
of a community.

• Next we used the GIS to assign higher 
priority to watersheds with the most 
economical timber.

• Finally, we used ADFG subsistence use 
data to identify watersheds that rank high 
based on the food resources they provide 
Southeast Alaskans.

For each of these ranking exercises the water-
sheds were given a point for coming up as high 
priority. The watersheds with the greatest num-
ber of points qualified for our short-list (Figures 
17-19). Criteria could be added or modified de-
pending on the perspective of the collaborative, 
but we believe this example is useful for demon-
stration while providing a solid, prioritized pool 
of restoration watersheds that could be used 
to engage the community in local knowledge-
based corrections and localized priorities. This 
model has been designed with that in mind.

Figure 17. Graphical representation of the GIS model 
used to prioritize watersheds.

+

+

=

Figure 18. Watersheds identified by the prioritization 
model: cumulative restoration need + accessibility + 
economic opportunity + subsistence value = 1st draft 
priority watersheds. Larger version on next page.

+
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Figure 18. Watersheds identified by the prioritization 
model: cumulative restoration need + accessibility + 
economic opportunity + subsistence value = 1st draft 
priority watersheds.

+

+

=

+
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Figure 19. Prioritized restoration watersheds for Southeast Alaska
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WATershed resTorATIon desIgns

Watershed restoration designs are multi-scale 
plans that integrate stand level prescriptions 
into a holistic strategy to improve overall water-
shed condition. Watershed condition in South-
east Alaska is influenced by the state of hydro-
logical processes, old-growth habitat structures 
and functions, productivity hot-spots and the 
degree to which each is tied together through 
elevational and landscape connectivity.

At fine scales, watershed restoration designs 
should include projects and prescriptions that 
address restoration needs within and between 
managed stands and remnant old-growth 
patches. At broader scales, designs should be 
attentive to the ways that key watershed fea-
tures interrelate within and between water-
sheds as a functional landscape ecology.  

Watershed restoration planning is a subject that 
is worthy of its own in-depth technical report 
but we want to include here some general ob-
servations that we hope can add to the devel-
opment of a credible approach for the Tongass.

At the watershed scale, it is very important to 
balance GIS data with ground-truthing field-
work, resource specialist input and local knowl-
edge. This is true for all three primary compo-
nents of a watershed restoration design:

• description of the watershed condition;
• comprehensive list of specific problems to 

be addressed; and,
• specific projects that are intended to 

address those problems.

Figure 20. Key features of a watershed that are important to restoration planning: beach buffer, flood plain for-
est, alluvial fans and special habitats such as karst forest.

“The most effective way to approach complex 
ecological issues is to consider them at the 
watershed level, where the fundamental 
connection among all components of the 
landscape is the network of streams that 
defines the watershed. Watersheds are easily 
identified on maps and on the ground, and their 
boundaries do not change much over time. 
Watersheds are also readily recognized by local 
communities and resonate with members of 
the public as a logical way to address resource 
management issues.” - usFs 2011
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The primary conditions that we will be address-
ing in watershed restoration in the Tongass 
stem from clearcut logging of old-growth for-
est. GIS data can provide a coarse before and 
after snapshot of ecological conditions that can 
be useful for structuring reconnaissance field 
work that  targets identifying problems on the 
ground as well as appropriate reference sites in 
the nearby area.

The problems encountered in each watershed 
will also be somewhat similar. For example, 
many of the high priority restoration water-
sheds will have experienced flood plain logging 
of salmon streams, a high degree of low eleva-
tion old-growth habitat loss and fragmentation 
and reduced landscape and elevational con-
nectivity. Impaired hydrological processes and 
invasive species colonization will likely have oc-
curred in association with road construction.

The list of specific projects will vary from wa-
tershed to watershed but here too there will 
be similarities. It may be useful to think of this 
common suite of projects in terms of a basic 
recipe for watersheds restoration as follows:

First, the top priority problems to address with 
restoration within many watersheds will be the 
condition of high productivity landforms. For 
example, flood plain forest restoration will al-
most always be a priority step because of their 
contribution to watershed productivity and 
landscape integrity. The restoration of flood 
plain forests should be geared toward the long-
term recovery of these stands’ ability to main-
tain abundant salmon populations, as well as 
performing their important roles as terrestrial 
hot-spots for diversity. Productive growing sites 
are also high priorities because they grow trees 
faster and will tend to need more aggressive 
and timely restoration interventions on the one 
hand, while providing the most rapid results on 
the other (Larson et al. 2008).

Second, landscape and elevational connectivity 
will also be a common concern. In high priority 
restoration watersheds it is likely that much of 
the low elevation old-growth around flood plain 
forests was logged, especially if the watershed 
includes a number of alluvial fans reaching 
down toward the valley bottom. This is critical 
in anadromous watersheds because of the im-
portance of marine derived nutrients to terres-
trial ecological resilience in our region and can 
be especially important if you are working in a 
watershed that is amongst the most productive 
in its landscape; a “source” that helps maintain 
diversity and abundance in lower productivity 
neighboring watersheds “sinks” (Pulliam 1988).

Within the watershed, the valley bottom pro-
vides a focal point for improving landscape con-
nectivity while the class 1 and class 2 tributar-
ies to the valley main-stem stream can guide 
efforts to work on elevational connectivity. The 
majority of these lands should already be clas-
sified as “Riparian Management Area” and are 
well suited to ecological restoration. Buffers 

“high-productivity sites should respond 
rapidly to restoration treatments, producing  
structurally complex  forests   in  the  shortest 
time. hence, stands on high-productivity sites 
may take priority for treatment if  the primary 
objective is restoration of complex structure  
on a portion  of a large management  area,   
for   example   to   provide   critical habitat  for 
species of concern.” - Larson et al. 2008

Figure 21. Graphical representation of the basics to 
cover in watershed restoration planning processes.
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on these features may need to be expanded 
a bit to provide a reasonable degree of wind-
firmness. Identifying lower elevation passes 
and beach buffer areas that would benefit from 
restoration or that represent likely wildlife cor-
ridors are good starting points for increasing 
connectivity between watersheds.

Third, if habitat fragmentation is a problem 
we may wish to increase permeability between 
remnant patches of old-growth. If possible, 
projects can also be designed to expand the 
functional footprint of these patches. These an-
chor habitats can serve as “stepping stones” for 
resource propagation and serve to reestablish 
plant and animal diversity in neighboring res-
toration areas (Lindenmeyer & Franklin 2008).

Fourth, it is also important to respond to spe-
cific habitat type issues. For example, if a high 
percentage of karst forest within a watershed 
has been logged it may be worth including some 
of these areas in a high priority list of restora-
tion sites. Another example is the near eradi-
cation of south-facing low elevation old-growth 
(prime winter deer habitat) in some areas.

Fifth, restoring aquatic processes will also be a 
high priority because of their importance to wa-
tershed integrity overall (Franklin et al. 2010). 
Fixing failed culverts and other road crossings 
is a fairly straight-forward way to address some 
of these problems. Issues associated with 
“throughfall” and flow regimes in logged areas 
can be more complex, especially in karst wa-
tersheds (Prussian, 2010).

Finally, it will be important to plan for ac-
cess. Restoration may require multiple visits 
and it would behoove us to maintain roads for 
the work. In other areas it may be suitable to 
decommission roads or down-grade them to 
trails. Access is one of several resource issues 
that can be integrated through action planning.

strategies for conserving both aquatic and 
terrestrial resources at multiple scales are 
based on similar principles: secure areas with 
high ecological integrity “anchor habitats”, 
extend these areas, and connect them within 
watersheds and landscapes. (Lee et al. 1997, 
gresswell 1999).

Figure 22. Example of key components of watershed restoration design for Sitkoh river area: riparian habitats. 
Dark blue areas are existing reserves, mostly intact. The light blue areas are logged riparian habitats that are 
well suited to restoration of productivity and connectivity through a combination of selection and VDT thin-
ning with skips and gaps. The light green areas are considered suitable second-growth, although the smaller 
patches that lay above the unsuitable riparian second-growth are probably impractical for future logging.

Likely inoperable second-growth
North
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AcTIon PLAns, ImPLemenTATIon And 
AdAPTIVe mAnAgemenT
Another way of looking at the strategic planning 
process outlined here is that it is a process for:

• facilitating a common vision of restoration;
• designing how to make the vision a reality;
• delivering measurable improvements to  

ecological and social resilience; and,
• learning to improve upon the results.

The strategic planning sections described so far 
cover the collaborative and conceptual work of 
creating a vision and a well-planned design for 
getting there. The next three steps in our stra-
tegic plan bring a project down to earth by ad-
dressing the material details of getting the work 
done and insuring it informs future efforts.

 Action Plans
Action plans provide instructions for the ac-
quisition and use of resources to meet specific 
restoration objectives and cover the who, what, 
where and when of getting restoration work 
done on the ground. Action plans should also 
cover a fund-raising strategy, including support 
for monitoring. This is especially true for collab-
orative projects that seek to balance appropri-
ated dollars with private and foundation dollars.

Implementation
Implementation provides an opportunity to: 

• dovetail restoration plans with other 
resource management opportunities;

• increase overall planning efficiencies,
• streamline field logistics,
• simplify red tape; and,
• identify opportunities for collaboration.

Implementation is the place to develop syner-
gies between ecological integrity, a stable pro-
gram of work and local economic benefits with 
tools such as Integrated Resource Management 
Plans (IRMP) and Stewardship Contracting Au-
thorities (Kerkvliet 2010). 

Adaptive Management
Adaptive management (AM) is a scientifically 
sound approach to learning how to do ecologi-
cal restoration by doing it and evaluating re-
sults. Adaptive management is a research and 
monitoring approach that holds great prom-
ise for guiding stewardship in a complex and 
rapidly changing world. The importance of AM 
can’t be overstated but sadly we do not have 
the time or space to due the topic justice here. 

It is worth noting that although adaptive man-
agement has been around for a number of 
years, there have been limited successes thus 
far. There is an excellent paper written by Allen 
& Gunderson (2010) where they identify nine 
“pathologies” that commonly lead to failure in 
adaptive management. We reproduce the list 
here as a starting point for collaborating on do-
ing a better job with this tool locally.

Common reasons for failure:
1. Lack of stakeholder engagement;
2. Experiments are difficult;
3. Surprises are suppressed;
4. Prescriptions are followed;
5. Action procrastination: learning and 

discussion remain the only ingredients
6. Learning is not used to modify policy and 

management;
7. Avoiding hard truths: decision makers are 

risk averse;
8. The process lacks leadership and direction; 
9. Focus on planning, not action.

“Because we are extrapolating from oversim-
plified concepts, ignoring uncertainty may 
result in surprise and failure because we have 
not created a system capable of adapting or 
responding to  future drivers or events. res-
torations should not be one-time events, but 
are likely to require periodic attention and 
adaptive management to  increase the chances  
of  responsive,  adaptive,  and  successful 
projects.” - hilderbrand et al. 2005
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ConCLuSIon
TAKe home messAge

In the process of writing this report the author 
reviewed a number of documents that present 
a compelling case that ecological restoration 
can help our communities bounce back from 
the environmental and social forms of impov-
erishment that have been left in the wake of 
the boom and bust of industrial timber devel-
opment. If done well, ecological restoration can 
improve ecosystem integrity while positively 
contributing to both the short-term (jobs) and 
long-term social gains (improved fish and wild-
life productivity).

Based on the literature review conducted for 
this report, as well as 20 years personal experi-
ence working in the woods with some excellent 
naturalists, ecologists and foresters; we have 
covered what we believe are some of the most 
important ingredients to a recipe for success in 
ecological restoration:

• Defining what restoration is;
• Describing what is good for;
• Summarizing some key aspects of our 

setting;
• Providing detailed descriptions of specific 

techniques for conducting ecological 
restoration of forest habitats in southeast 
Alaska; and

• Drafting a Strategic framework for 
identify high priority watersheds based 
on ecological need an social priority and 
emphasizes a watershed based approach 
to landscape scale restoration planning.

Each of the topics covered should be expanded 

on through collaboration between the scientific 
community, resource specialists and communi-
ty members. Given the changes that are taking 
place in local community and the Forest Ser-
vice paradigms, the timing for this collaboration 
is ripe. As a gesture in that direction we include 
here some restoration rules of thumb.

resTorATIon ruLes oF ThumB
• Be wary of modifying habitats that you think 

society may someday wish to restore in 
the future. Rare habitats and slow growing 
habitats, for example, are risky to modify. 
The expense of restoration is so great that 
we can only regret having impacted them 
looking back from the future.

• Address causes of degradation, not just 
symptoms. This has been done to some 
degree through the establishment of 
protected areas and the TLMP conservation 
strategy (passive restoration), however, 
the remaining timber lands are crucial 
to the function of many watersheds and 
landscapes. Moving away from clearcut 
logging and protecting vertical and 
horizontal connectivity in timber lands is 
essential to efficacy of active restoration 
efforts in nearby locations.

• Conduct ecological assessments at the 
landscape scale and restoration planning 
at the watershed scale.

• Balance need and opportunity for 
prioritization but be cautious and 
accountable with including timber as a by-
product of restoration. 

“ecologically sound forest restoration provides 
us  with the opportunity to heal the land and  
to restore a viable community connection that 
in practice achieves an integrated vision of bio-
cultural restoration. To ensure that this vision 
becomes reality, we must continue efforts to 
bring community forestry and conservation 
groups together. We must commit to thoughtful, 
science based restoration to ensure that future 
generations can experience and enjoy intact, 
diverse forested landscapes having the highest 
ecological integrity.” - delasalla et al. 2003

“The time is right for a restoration economy. 
The Forest service is tailoring its programs 
and projects to a new management environ-
ment associated with climate change, demo-
graphic growth, and other large-scale drivers 
of landscape changes that are undermining 
the health of America’s forests and grasslands. 
restoration treatments are based on collabora-
tion with stakeholders to achieve mutual goals 
across entire landscapes, leading to more jobs 
and a better future for forest-based communi-
ties hard hit by recession.” - Tom Tidwell 2011, 
usFs chief
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• Design restoration projects into 
comprehensive planning objectives that 
include complimentary efforts such 
as: road work, fish habitat restoration, 
recreation development, etc.

• Build off of existing nodes of old-growth as 
well as other types of habitat (wetlands, 
alder thickets) that enhance stand values 
because of proximity.

• New road construction should be avoided 
and road rehabilitation should be 
accompanied by strict guidelines for use 
to protect wildlife.

• Base stand designs on pre-logging 
conditions and reference sites when 
available, however, diversity is the rule. 
Don’t be afraid to experiment, especially  
if you can commit to monitoring.

• Keep impacts to soils and hydrology to 
a minimum but don’t be afraid to “break 
some eggs” for a long-term gain.

• Don’t be myopic about desired future 
conditions for a particular species. 
Generally focusing on a singles species for 
conservation objectives has been shown 
to be an ineffective approach to ecological 
resilience.

• Take adaptive management seriously!
• Make an effort to integrate local people in 

restoration activities and education.

cAVeATs And chALLenges
Restoration is both a practice and a science that 
is still in its formative stages. It is important to 
acknowledge the limitations of our current un-
derstanding and to be cautious in our tinkering 
with nature. It is equally important that we do 
not get bound up in “analysis paralysis” and let 
the perfect get in the way of the good. Learning 
to do good ecological restoration will take con-
siderable investments in time and resources, 
and a willingness to take risks and learn along 
the way, but we believe that with a sound adap-
tive management framework, the creativity of 
restoration practitioners and the resourceful-
ness of rural communities these investment will 
prove well worth future dividends.

Restoration faces considerable challenges that 
must be overcome to fully realize the ecologi-
cal and social benefits it has the potential to 
offer, but before we can make meaningful ma-
terial progress in that regard it will need to be 
made a higher priority than it is currently. The 
2008 TLMP documents provide a notable lack 
of direction for the role ecological restoration of 
second growth stands play in public lands.

Second growth management on the Tongass 
has been limited primarily to pre-commercial 
thinning and a more robust approach is just 
getting its feet wet. Given its central role in 
the “Transition Framework” for the Tongass Na-
tional forest and the National emphasis on res-
toration it is not surprising that a robust “young 
growth” management strategy is currently be-

given the level of commitment that chief of the 
Forest services has toward ecological restora-
tion nationwide and the introduction of the 
Tongass Transition Framework in 2010, their 
is a prime opportunity for developing a com-
prehensive restoration plan for the Tongass 
national Forest and putting it into action 
AsAP. We believe that there are several critical 
elements to such a process, including:
• A sober assessment of habitat degradation 

and the full costs of management activities;
• A scientific and socially credible approach 

to identifying restoration needs and priori-
tizing restoration actions; and

• A well funded and expertly staffed 
regional forest restoration program that 
is collaboratively oriented and tightly 
integrated with other Tongass programs 
(i.e. old-growth conservation, fish and 
wildlife habitat, recreation and timber 
management).

A “word cloud” scales the size of words based on the 
number of times it is used in a document. This one de-
rives from the Final EIS for the 2008 TLMP, within which 
the word timber can be found almost 3,000 times; res-
toration less than 20; zero of which referred to forests.
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ing developed by local USFS staff (USFS 2008). 
This draft effort includes an encouraging list of 
objectives, a very useful distinction between 
second-growth management with a timber em-
phasis, riparian emphasis and wildlife emphasis 
and a variety of prescriptions that respond to 
site productivity and existing management di-
rection emphasis. The first draft of this docu-
ment appears to still be applying a somewhat 
timber-centric approach that utilizes vari-
ous forms of conventional thinning for wildlife 
habitat restoration and enhancement. We are 
hopeful that future iterations of this strategy 
will integrate some of the additional ecologi-
cal restoration tools described here, as well as 
promote an approach that addresses landscape 
and watershed scale patterns and processes. 

Of course it will be necessary to revise the 
Tongass Land Management Plan to provide di-
rection to the USFS young growth management 
program. With the emergence of a new Nation-
al planning rule it seems likely that the USFS 
young growth management strategy document 
will soon be informing a TLMP revision. 

At the time that this document is being written 
a number of collaborative efforts are working 
on bringing restoration to the forefront of USFS 
management priorities on the Tongass and to 
address additional gaps in our region’s ability 
to do the work on the ground. There is wide-
spread recognition that there are gaps in terms 
of environmental analysis, funding, our use of 
contemporary contractual tools and workforce 
capacities. Community engagement , entrepre-
neurial ingenuity, market development, more 
holistic methods of ecosystem service valua-
tion, etc., are of equal importance to a TLMP 

revision that integrates restoration. We would 
do well to understand and communicate the 
many ways that ecological restoration can pro-
vide clear benefits to the average person: mon-
ey in the pocket,  food on the plate, clean air, 
clean water and a landscape that can inspire a 
balanced vision of resilience and prosperity.

cAse sTudIes
There are a number of projects that can provide 
useful case studies for using ecological restora-
tion to increase ecological integrity and provide 
social benefits. We encourage the reader to use 
internet tools like Google to review ongoing de-
velopments on several relevant projects:

• Colville National Forest Restoration
• Siuslaw National Forest Restoration
• White Mountain Forest Restoration
• Beaverhead-Deerlodge Partnership

We also refer the reader to local examples of 
forest restoration planning efforts included in 
the references section:

• Christensen et al. 2006, 2008 
• Anderson 2007 
• Howell et al. 2008 
• USFS & Seeley 2010

We also strongly encourage local readers to 
contact their district forest service offices 
to find out what kind of forest restoration 
activities are taking place locally, and how 
they might get involved.

It is important to note that ecological restora-
tion is not holistic conservation, nor is it likely to 
save southeast Alaska’s economy. restoration 
is an important tool for improving ecological 
integrity that can provide a wide range of other 
social benefits, but it does not diminish the 
importance of a functional reserve system, the 
need for biodiversity conservation within the 
“managed landscape”, and a rational and sus-
tainable approach to the production of material 
goods; a balance that has been aptly described 
as “ecological forestry” (Franklin et al. 2007).

“For those who say that times are tough, that 
we can ill afford sweeping changes because the 
existing system is already broke or hobbled, 
consider that the u.s. and the former u.s.s.r. 
spent over $10 trillion on the cold War, enough 
money to replace the entire infrastructure of 
the world, every school, every hospital, every 
roadway, building and farm. In other words, we 
bought and sold the world in order to defeat 
a political movement. To now assert that we 
don’t have the resources to build a restorative 
economy is ironic, since the threats we face 
today are actually happening, whereas the 
threats of the postwar nuclear stand-off were 
about the possibility of destruction.” - hawken 
1994
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