
“Science affects the way we think together.”

ALTERNATIVES TO CLEARCUTTING OF 
OLD GROWTH IN SOUTHEAST ALASKA

L ew i s  T h o m a s

Forests in southeast Alaska support a good population of wildlife.➢
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I N  S U M M A R Y

This issue of Science Findings

examines the results of a study

designed to provide a broad array

of silvicultural options for land

managers. Pacific Northwest

Research Station scientist Mike

McClellan is leading the study and

has found that timber harvesting 

by using alternatives to clearcutting

is viable in the current marketplace

and technically feasible across a

wide range of cutting intensity.

Other findings have shown that

moderate, partial cutting encour-

ages diverse understory vegetation,

similar to vegetation found in 

adjacent uncut old-growth stands.

The effectiveness of a wide range 

of alternatives to clearcutting will

continue to be tested, developed,

and watched by scientists, mana-

gers, and the public.

As Alaska and the destiny of its forests
have come under increasing critical
scrutiny from every quarter, local to

international, forest management options
other than clearcutting are being sought by
land managers.

“The immediate problem we face is that
much is known about the ecological effects,
economics, and social impacts of clearcut-
ting,” says McClellan, a research forest ecol-
ogist with the Pacific Northwest Research

Station in Juneau, “but there is little docu-
mented experience with other silvicultural
systems in southeast Alaska. Alternative
systems hold the promise of sustained
timber production with superior protection
of other forest values, but this promise
needs rigorous testing.”

Clearcutting is economically efficient, and in
southeast Alaska’s temperate rain forests, it
has been the harvest method of choice for
most of the 20th century. Fur thermore,
clearcutting is a highly effective terminator
of disease in young forests. As much as 30
percent of timber volume in the region’s
old-growth forests is defective, the trees
victims of hear t-rot, with some mistletoe
causing growth reduction or death.

“The vigorous, the healthy, 

and the happy survive 

and multiply.”

Charles Darwin, 1809-82



So go the chief arguments in suppor t of
cont inued c learcutt ing , and no doubt
management objectives wil l ensure its
continued use as a silvicultural tool into the
future. But the talk about alternatives has
translated into action on the ground: in a
joint effort, the Pacific Northwest Research
Station and the Alaska Region of the USDA
Forest Service have established an interdis-
ciplinar y study of ecosystem and social
responses to a l ternat ive s i lv icultura l
systems.

The study of alternatives to clearcutting
(ATC) in the old-growth forests of south-
east Alaska was set up in 1994. It took
shape as a response to the 1992 directive
from the Chief of the Forest Service to
reduce the amount of clearcutting and
address concerns about wildlife and fish
habitat as well as visual quality. McClellan is
a team leader of the ATC study, whose first
two sets of treatments were completed
this summer.

The natural disturbance pattern in south-
east Alaska is mostly small scale and rarely
includes fire , unlike other par ts of the
Western United States . Windthrow,
disease, and landslides are the chief agents
of change. What the natural history of the
area suggests is that it is well adapted to
effects similar to those of partial cutting. It 

also suggests that the practice of “zoning”
the forest for dist inct and apparently
competitive uses, such as timber, tourism,
wildlife, and subsistence, may be overlook-
ing a greater compatibility among these
values than is commonly recognized.

“The use of silvicultural systems other than
even-age management with clearcutting
could take advantage of this adaptation to
smal l -sca le disturbance to provide a
sustainable supply of timber—along with a
host of other impor tant values ,” says
McClellan.

As always, when a politically charged
issue gathers momentum and its
supporters begin asking for scientific

backup, the timeframe shifts radically. The
years needed to gather and analyze data
disappear in the smoke of demands for
answers. Researchers sought to address this
problem by designing the ATC study in two
parts: a short-term retrospective study, and
a longer term, operational-scale experi-
mental study, including pretreatment studies
of selected harvest areas.

Even before the exper imental  results
star ted coming in, the retrospective and
pretreatment studies had produced a
wealth of historical data that did not previ-
ously exist, which are of interest in their
own right.

“While results from the experimental study
will be defensible and reliable, they will not
yield any quick answers,” says McClellan.
“The strategy of extending the experimen-
tal study with retrospective and pretreat-
ment studies has gotten some answers
onto the table in less than 2 years. These
data will provide interim guidance to land
managers by quantifying how forest ecosys-
tems responded to both natura l  and
human-caused disturbances in the past.”

The retrospective study has identified over
270 stands par tially har vested from the
early 1900s to the present, of which 22
have been closely studied to determine the
effects of harvest intensity and pattern.
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K E Y  F I N D I N G S

• Low or partial cutting has affected tree species composition of future stands. In
most cases, low-intensity cutting will not cause stands to become dominated
by western hemlock and devoid of Sitka spruce.

• Moderate, partial cutting seems to maintain diverse and abundant understory
vegetation, comparable to adjacent uncut old-growth stands. Understory plant
diversity and abundance, however, does decline at higher levels of partial
cutting.

• Timber harvesting by using alternatives to clearcutting is viable in the current
marketplace and technically feasible across a wide range of cutting intensity.
Where group selection is used, gaps should be greater than 100 feet in dia-
meter to avoid problems during tree falling and yarding.

• Harvest related damage is greater to residual trees where fewer are left.
Where 75 percent of the trees were left, generally less than 15 percent were
damaged; when only 25 percent of the trees remained, up to 40 percent were
damaged to some extent.

· Pretreatment surveys highlighted the role of disease as an important agent of
small-scale disturbance in these forests.Wind-caused uprooting and breakage
of trees were less important than commonly thought.
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RAPID ANSWERS FROM HISTORY



Death and decay on a smaller scale,
of course, are also tightly integrated
into the ecosystem. One pretreat-

ment study investigated energy transpor t
from forested headwaters to downstream
aquatic habitats , seeking to clar i fy the
dynamics of the forest-stream food web.

The stream study showed that headwater
habitats can be important source areas of
inver tebrates, both terrestrial and aquatic,
and detritus.Thus the small streams draining
forested uplands serve as energy conduits
that subsidize downstream food webs.
According to Mark Wipfli, research aquatic
ecologist at Juneau FSL, past, existing, and
proposed timber har vesting that alter s
riparian forest canopies above these high-
gradient streams will affect levels of leaf

l itter, other detr itus, inver tebrates, and
sunlight reaching the stream. It may thus
cause shifts in headwater stream function
and productivity.

Given that clearcutting in southeast Alaska
has been quite extensive in many water-
sheds, it has had significant and lasting
impacts on the ecosystem, including on
small headwater streams, according to
Wipfli. The more reason, perhaps, to exam-
ine harvesting alternatives that more closely
resemble natural disturbance patterns.

Other habitat effects point in a similar
direction. A pretreatment study of winter
wrens by Station research ecologist Toni De
Santo and Mary Willson, a former research
ecologist at Juneau FSL, suggests that alter-
ing the understory and forest structure will

affect the reproductive ecology of this
understory bird. Wren populations were
higher, with increased nesting density and
more mates per territory, in forests that
provided such understory features as moss,
downed wood, and intact streambanks.

Wrens nesting in even-aged stands had
lower nest success, fewer mates, and larger
terr itor ies than birds l iving in par tial ly
har vested stands. In addition, the study
showed that several measures of reproduc-
tive fitness actually differed in habitats that
were superficially similar. De Santo suggests
that if this can be the case, then reproduc-
tive traits could differ even more in habitats
that differ structurally from mature conifer-
ous forest, such as clearcuts.

Results from this short-term portion of the
study are helping to answer questions
about how well residual stands resist wind
damage; how well conifers regenerate and
grow, particularly Sitka spruce; the potential
for spread of dwarf mistletoe, a disease that
infects hemlock; and how wel l  par t ia l
cutting maintains understory vegetation,
especially winter forage for deer.

One of the concerns of the timber industry
about alternatives to clearcutting is that
low-intensity cutting will cause stands to
become dominated by western hemlock
and devoid of Sitka spruce.

“Our studies of historical par tial cutting
show quite clearly that the current propor-
tions of Sitka spruce and western hemlock
depend more on initial stand compositions
than cutting intensity,” notes Bob Deal,
s i lv icultur ist at Juneau Forest Sciences
Laboratory (FSL), and lead investigator for
the retrospective part of the study. “In addi-
t ion, i t  appear s to be the smal l -  and
medium-sized residual trees that dominate
current stands, not the new germinants. In
other words, cutting intensity has little effect
on the propor tions of more- and less-
desired tree species in future stands. Our
evidence indicates that par tial cutting will
not be converting stands to pure hemlock.”

Retrospective studies also have revealed
that par t ia l  cutt ing seems to maintain
diverse and abundant understory vegeta-
tion, most important for winter forage for

Sitka black-tailed deer. One of the reasons
for this healthy understory, Deal posits, is
that par tial cutting stops the excessive
growth of understory conifers that typically
occurs after clearcutting. Shrubs, herbs, and
forbs are able to thrive in varied light condi-
tions and under less extreme competitive
conditions.

Another key concern about partial cutting
has focused on logging damage dur ing
harvest and excessive windthrow and dwarf
mistletoe spread after harvest. To grapple
with these issues , McClel lan and Paul
Hennon, research pathologist at the Juneau
FSL, are trying to document natural levels
of wounding and decay and also to under-

stand better the causes of tree mortality.
Specifically, they no longer assume wind-
throw to be a consistent primary cause.

“Our preliminary results indicate that many
or most canopy level trees die standing,”
Hennon says. “Clear ly, we need to learn
more about the mortality factors that lead
to trees dying standing i f  we hope to 
thoroughly understand the mechanisms of
small-scale disturbance.” He adds that the
study of tree mortality in these forests will
yield an interesting perspective on what
levels and types of tree death may be desir-
able in managed forests.

M A N A G E M E N T  I M P L I C A T I O N S

• Low- to moderate-intensity partial cutting of old-growth hemlock-spruce
forests seem to be an effective means of maintaining many values, including
wood production, wildlife and fish habitat, and visual quality. Systems that
enhance the compatibility of these values reduce the need to “zone” the forest
for a narrow range of uses.

• Existing forests offer lessons about the effects of disturbance on trees, stands,
and landscapes—lessons that can shape our use of partial cutting and other
management options.“Ecologically informed” partial cutting can produce high-
quality timber and retain the forest structure essential for wildlife and fish.

• The effectiveness of a wide range of alternatives to clearcutting will be tested
by experimental studies.Application and further development of these methods
will require a mix of caution, creativity, and collaboration among scientists,
managers, and the public.

��

FOOD WEBS AND HABITAT QUALITY
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W hile retrospective studies were
underway, the ATC team was
structurally designing the long-

term experimental por tion of the study:
nine silvicultural systems ranging from even-
age management with c learcutt ing to
uneven-age systems using single-tree or
group selection. Three blocks have been
located across the Tongass Nat ional
Forest–at Hanus Bay, Por tage Bay, and
Lancaster Cove, a block being one replicate
of the nine systems being studied.

The treatments are no-har vest control;
clearcut; leave 5 percent of trees evenly
spaced; leave 25 percent evenly spaced;
leave 75 percent evenly spaced; leave 
25 percent in c lumps with c learcut
between; harvest all trees in small groups of
half to 2 acres, leaving one third of remain-
ing trees evenly spaced; harvest 25 percent

of total trees in small gaps with no other
harvest; harvest 25 percent of total trees,
leaving smal l  unhar vested groups and
removing one-third of the remaining trees
evenly spaced.

The par ticular ATC treatments chosen
emulate stand structures that occur in
native forests in southeast Alaska whose
patterns result from various disturbance
events, ranging from the death of a single
tree from fungal attack to large-scale blow-
down during violent windstorms, McClellan
says.

“These nine systems do not represent the
only systems that could be considered for
use in southeast Alaska,” he points out.
“Rather, they will create a broad range 
of conditions that could occur after harvest
or any other disturbance event.”

The objectives of this part of the study are
to investigate effects of these treatments
on several resources, including damage to
the residual trees, amount of soil disturb-
ance, effects on soil stability, ground water,
stream sedimentat ion, wi ld l i fe , b irds ,
economics of harvesting, spread of insects
and diseases, and the public’s perception of
the different harvest methods, according to
McClellan.

“Of great concern is the damage to the
residual trees because the trees in south-
east Alaska are thin barked and easi ly
damaged by logging activities.These residual
trees are the ones we are counting on to
provide specific conditions or structure in
the future. If they get damaged or diseased,
they may not live as long as we hoped,
either as habitat, or as future crop trees.”

REVIEWING THE ALTERNATIVES

WHILE WE WERE WAITING

T he nature of the exper imental
por tion of the study means that
preliminary results will not become

definitively available until several years after
harvest and will continue being developed
for many years into the future. Some data,
however, are star ting to point to future
trends. For example, preliminary ground-
water studies by Bob Erhardt, research
hydrologist with the Juneau FSL, have
suggested that rainwater moves through
harvested systems at the same rapid rate
as is typical of uncut areas, but that the
response is l ikely to be “flashier,” with
higher and more frequent peaks on the
hydrographs.

Prior research has established that “natural”
landslides in uncut areas are larger, because
they move larger masses of material, but
about 5 to 7 years after cutting in south-
east Alaska, landslides are likely to be more
frequent, although smaller. This change is
most l ikely caused by altered drainage
patterns, less coarse material available to
transpor t, and decreased soil stability as
root systems decay after cutting. Answers
on specific effects from different levels of
partial cutting are expected from the ATC
research.

But the fir st har vest, at Hanus Bay, has
already offered crucial lessons on the levels
of damage from the different treatments,

operational and technical difficulties, and
how accurately prescr iptions could be
implemented. More of these data are due
in from Por tage Bay summer 1999, and
some early posttreatment data on wildlife
are being analyzed.

“Most importantly, we have established that
ATC systems are viable in the current
timber marketplace, and that the treat-
ments are feasible from technical and safety
standpoints,” McClellan says. “These were
key concerns from the timber industr y
going in , par t icular ly with respect to
har vest ing in some treatments where
expensive helicopter logging was the only
choice, such as the 25-percent single-tree
selection treatments.”

Ironically, because of the peculiarities of
southeast Alaska’s timber industry, par tial
cutting may offer some real advantages to
the bottom line that also play well for
wildlife. In a region with such a high level of
defect, much of the harvest used to end up
at the pulp mill. But the last two pulp mills
in the region have closed in recent years,
and the cost of transport from this isolated
area has made harvesting of low-quality,
defect ive t imber highly unattr act ive ,
McClellan explains. An economically viable
timber industry may have to focus on high-
quality products to survive.

“The good news is that defective, poor-
quality trees are best left for wildlife habi-
tat. Some foresters are concerned that the
descendants of these poor-quality trees will
dominate future stands and lower quality,
but Bob Deal’s retrospective work showed
that future stand growth will be dominated
by the advanced regeneration—small trees
that are already growing in the understory
prior to partial cutting.”

Loggers cutting a small group selection
treatment of old growth at Hanus Bay in
southeast Alaska.

➢
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M uch learning has occurred along
the way, outside of the actual
data col lect ion and analys is ,

McClellan says. First, he encountered the
inherent conflict between experiment and
reality. For credibility among the scientific
community, treatments must be randomly
assigned. But the result can mean assigning
certain treatments that may be unsuited to
a particular area. For example, some treat-
ments leaving exposed clumps of trees
could be placed in areas known to be
vulnerable to windthrow, or a clearcut
could be placed along a ferry route, with
predictable results.

“We were caught in the middle between
the operational and experimental aspects
of the study,” McClellan notes ruefully, “torn
between the rules for doing science and
the practical concerns that managers must
face every day.”

The very nature of the dialogue, however,
has meant that far broader mutual under-
standing of the scientific and management
processes now exists , he says . “These
discussions take a lot of time and energy,
but the study benefited from mutual learn-
ing about experiment and treatment design,
what was impractical, and things like writing
tree-marking guidelines. In fact, the latter
was an especially revealing learning experi-
ence, focusing around the question, What’s
valuable and to whom?”

Several social and economic studies are
planned or underway, guided by Bob
Schroeder, research social scientist at the
Juneau FSL. These include structured inter-
views looking at the expectations and social
acceptance of the various treatments, and a
regionwide sur vey that will cover ATC
acceptability issues. These will be addressed
to such groups as timber fallers, owners,
tour boat operators, and environmentalists.
The National Forest System also is doing
cost and production studies.

There has been steady interaction with
interested par ties other than the Forest
Ser vice, including meetings with private
timber owners, timber consultants, state
and Native American forestry representa-

tives, environmentalists, and the public. As
the results come in and are presented
publicly, there is strong regional support for
the research, McClellan says.

LESSONS FROM THE PROCESS
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A unit at Hanus Bay after treatment (25 percent of the trees remain).➢
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