
Principles and Practices 
of

New Forestry
A guide for British Columbians

Report Commissioned by the 
Old-Growth Strategy Project



SEQ  4729 JOB  NEW-006-018 PAGE-0008 CONTENTS        
REVISED 11MAY00 AT 19:36 BY BC   DEPTH:  60 PICAS  WIDTH  43.06 PICAS 
COLOR LEVEL 1

viii

VIII APPENDICES

1. Summary of Distinctive Characteristics of Westside Old-growth Douglas-fir Forests . . . . . 46

2. Silvicultural Systems Used in New Forestry on the Westside . . . . . . . . . . . . . . . . . . . . . . . . . 48

3. Process for Evaluating Significance of Old-Growth Stands . . . . . . . . . . . . . . . . . . . . . . . . . . . 70

4. Standards and Guidelines for Management of Riparian Area . . . . . . . . . . . . . . . . . . . . . . . . . 76

5. Another View of New Forestry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 84

LIST OF FIGURES

1. Industrial tree farm, Washington State. Much of the private forest land of the Westside is
managed intensively for timber production. Young age classes predominate . . . . . . . . . . . . 3

2. Annual timber cut from the Willamette National Forest, in million board feet . . . . . . . . . . . . 4

3. Ecological and habitat functions of four major structural components of old-growth Douglas-
fir forests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5

4. Successional stages of decomposition in logs and snags . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6

5. Ordination of western Oregon mammals along a successional gradient . . . . . . . . . . . . . . . . 7

6. Ecosystem recovery following wildfire, Mount Ranier, Washington. ‘‘Biological legacies,’’
such as snags and down logs, play a role in recovery from natural disturbances . . . . . . . 8

7. Infra-red air photo mosaic showing dispersed patch clearcutting, Blue River Ranger District,
Willamette National Forest, Oregon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

8. Size class distribution of the 319 remaining old-growth stands in the Siuslaw National
Forest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

9. The Blue River Ranger District Residue Guideline . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

10. Recently logged setting, Blue River Ranger District, Willamette National Forest, Oregon.
Various sizes and species of snags and green trees have been left standing. Some large
down logs are left on the site; some slash was yarded or hand-piled for burning. This site
was later planted with a mixture of conifer species . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

11. Temporal development of forest stands . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19

12. Typical industrial forest landscape in western Oregon. Old-growth stands have mostly been
eliminated. Except for some deciduous species in young regenerating stands (middle right),
a near monoculture of Douglas-fir prevails . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25

13. Old-growth western hemlock/Douglas-fir/western redcedar forest, Nimpkish Valley, Van-
couver Island. Some old-growth forests in British Columbia are structurally very similar to
those of Oregon and Washington for which New Forestry practices were designed . . . . . 28

14. Progressive clearcutting, Harrison Valley, British Columbia . . . . . . . . . . . . . . . . . . . . . . . . . . . 30

15. Predicted effect of coarse woody debris removal on yield from a western hemlock plantation
in western Oregon. Rotations are (A) 30 years and (B) 90 years. Based on FORCYTE-10
model . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33

16. Seed tree harvest with western larch overstory, Arrow District, British Columbia . . . . . . . . 39



APPENDIX 1. Summary of Distinctive Characteristics of Westside Old-growth
Douglas-fir Forests (Source: Franklin et al , 1981)

The major ecological features of old-growth coniferous forests in the Douglas-fir region are reviewed.
Special attention is given to characteristics that distinguish old-growth forests from managed and
unmanaged (natural) young stands. The primary exemplary type is 350- to 750-year-old Dougias-fir –
western hemlock forest typical of the western slopes of the Cascade Range, but other types and
locales are discussed. Management techniques for maintenance of old-growth forests are also con-
sidered. Major conclusions are:

1 . Approximately 175 to 250 years are required to develop old-growth forests under natural con-
ditions in both Coast and Cascade Ranges. Development of old-growth is faster on good sites
than on poor sites.

2. Few plant or animal species are solely confined to old-growth forests, although many species –
including several vertebrates, saprophytic plants, and epiphytic lichens – find optimum habitats
in such forests. Some organisms, however, may require old growth to maintain viable popula-
tions. Moreover, there are substantial differences in composition and relative abundance of
species between young- and old-growth forests.

3. Gross productivity is maintained at high levels in most Old-growth stands, but mortality 
generally balances growth.Thus, the merchantable board-foot volume tends to remain constant
for several centuries or gradually decreases because the amount of defect increases. Total
organic matter keeps increasing because of accumulated masses of dead tree boles, mostly
as down logs.

4. Old-growth forests are highly retentive of nutrients; large amounts are incorporated into living
and dead organic matter. Losses of limiting nutrients, such as nitrogen, are low.

5. Nitrogen-fixing epiphytes are abundant in old-growth trees, and bacterial nitrogen fixation
appears to be common in the large woody debris characteristic of old-growth forests.

6. Small- to medium-size streams in old-growth forests depend mainly on forest litter for an ener-
gy base. These materials are invariably partially utilized before they are exported downstream.

7. The structure of old-growth forest is more heterogenous than that of young forests; coefficients
of variation in tree sizes are greater, and understory patchiness is much higher than in young-
growth stands.

8. Most of the distinctive features of old-growth forests can be related to four structural features:
(1) large, live old-growth trees, (2) large snags, (3) large logs on land, and (4) large logs in
streams. The structural features are related overtime.

9. A large, old-growth Douglas-fir is individualistic and commonly has an irregularly arranged,
large, coarse branch system, and often, a long crown. It is ideal habitat for specialized verte-
brates, such as the red tree vole, northern spotted owl, and northern flying squirrel, as well as
nitrogen- fixing lichens.

10. Large snags are valuable as habitat for a variety of vertebrates and invertebrates and as a
future source of logs.

11. Logs on the forest floor are important habitats for small mammals, including species that dis-
perse spores of mycorrhiza-forming fungi. They also are sites for substantial bacterial nitrogen
fixation and are essential as seedbeds for some trees and shrubs.
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12. Logs are critical to maintenance of physical and biological stability in headwater streams. Debris
dams create stepped stream, profiles that dissipate energy otherwise used for transporting
sediment and lateral-cutting and downcutting of stream channels. Such dams, with their asso-
ciated plunge pools and beds of trapped gravels and fine sediments, provide a range of habi-
tats needed to maintain a full array of stream and stream-margin organisms. Logs are an
important source of energy, and the bulk of the nitrogen supply of a stream comes from woody
debris.

13. Foresters wishing to maintain or create ecosystems with old-growth characteristics can tie
management schemes to maintenance or development of the four key structural components
- large live, old-growth trees, large snags, and large logs on land and in streams.

14. Watersheds are probably best suited as management units for old-growth ecosystems. A small
drainage usually has greater terrestrial habitat variability than occurs in a single stand, as well
as a complete stream system. The size of a management unit will vary but probably should be
at least 300 acres (1 20 hectares) to reduce effects of edges and susceptibility to damaging
agents, such as wind, as well as to maintain viable populations of some birds and small mam-
mals.

15. Buffer or leave strips along streams are also usef ul areas to manage as old-growth sites
because woody debris is provided to the stream, and the dpadan zone, a particularly rich and
critical wildlife habitat, is protected. Such buffers, along with roadside strips of old-growth for-
est, also provide migration routes for wildlife between otherwise isolated patches of mature or
old-growth forest.

16. Some ecological aspects of old-growth forests can be maintained by managing for individual
attributes; for example, leaving scattered old-growth trees, rotten logs, or snags on cutover
lands. The linked nature of these key structural components, as well as the requirements of
some organisms for the total environment of an old-growth stand, makes management of entire
stands a simpler approach to retention of such ecological features.
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APPENDIX 2. Silvicultural Systems Used in New Forestry on the Westside (Source:
Shasta Costa Draft Environmental Impact Statement, Sisklyou National
Forest 1990)
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SILVICULTURAL SYSTEMS

INTRODUCTION

The appropriate selection of silvicultural systems is critical in meeting management objectives for the Shasta
Costa Planning Area. In this section, the silvicultural methods proposed for implementation in the Proposed
Action and its alternatives are described, illustrated, and compared.

This appendix contains a discussion of considerations behind each of the silvicultural systems selected for the
alternatives. The selection of the silvicultural systems proposed for each alternative were designed by the
Interdisciplinary Team, with the application based on Standards and Guidelines of the Forest Plan, interpretation
of inventoried stand data, and familiarity with stand conditions. In all cases, site specific stand information and
on-site evaluation will provide the basis for a detailed silvicultural prescription prior to implementation.

Interpretation of the Forest Plan in Shasta Costa offers a unique opportunity to explore alternative silvicultural
approaches which incorporate New Perspectives. The New Perspectives concept emphasizes the incorporation
of human needs and uses into stand and landscape strategies which maintain the diversity, productivity, and
resilience of natural ecosystems.

Silvicultural approaches proposed in Shasta Costa include a blend of traditional and new techniques. Traditional
silvicultural systems provided the basic “tool kit”for designing a range of systems that would be responsive to 
the integrated resource objectives identified for the Planning Area. The “tool kit” includes silvicultural systems
which incorporate both even-aged and uneven-aged stand management systems. Even-aged systems are 
characterized by stands of trees that are approximately the same age throughout the rotation. Uneven-aged 
systems produce stands in which the trees within the stand usually have at least three distinctive age classes
present. Even-aged and uneven-aged systems include regeneration harvest, with subsequent establishment of
new seedlings, intermediate stand improvement treatments such as precommercial thinning and intermediate
harvests such as commercial thinnings. These management techniques are applied commensurate with man-
agement objectives and appropriateness to the desired characteristics of the stand.

The “tool kit” also includes silvicultural systems which emphasize the retention of stand structural components.
These components include live conifer reserve trees, standing and down large woody material, hardwood trees,
and understory species, all of which help meet the present and future functional needs for wildlife habitat, 
long-term site productivity, and scenic and riparian protection.

Management objectives may be related to the amount of forest cover remaining following timber harvest. Figure
B-1 displays the range, or continuum of the percent canopy cover retained by each of the silvicultural systems
described.
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Figure B-1 .  Continuum of Canopy Cover Retained by Silvicultural System

EVEN-AGED SYSTEMS

Even-aged systems are known by the type of regeneration cutting method employed. Clearcut, seed tree, and
shelterwood are the major even-aged methods of regeneration. Each of these methods includes the retention of
green trees on site, though the methods differ in the quantity and distribution of trees retained. Clearcut, seed
tree, and shelterwood should not be thought of as distinct cutting methods, but as parts of a continuum in which
the amount of the residual stand can be varied to best meet management objectives for the site.

Most stands in the planning area have developed relatively even-aged structures; age class distributions are 
within 20 percent of the rotation age. These stands are primarily suited for management with even-aged 
silvicultural systems.

Even-aged systems schedule regeneration immediately following final harvest of the previous stand. Advan-
tages of even-aged systems include limited management entries and higher likelihood of success at controlling
and tracking stand development and treatment needs. Competing vegetation is more easily controlled with
even-aged systems when compared with uneven-aged systems.

Even-aged systems provide stand conditions that are particularly favorable for the regeneration and development
of shade intolerant conifers such as Douglas-fir and sugar pine. With these systems, sufficient openings are cre-
ated for establishment and growth of intolerant species.

Even-aged systems typically result in a mosaic landscape pattern composed of patches of different succession-
al stages. The size of individual patches typically range from two to 60 acres. The distribution of patches in time
and space will determine the degree of fragmentation of the landscape and the diversity of successional stages,
so that the functional size of a patch or group of patches can be much higher.

Even-aged methods vary in the amount of structural diversity provided at various times in the rotation. Structural
diversity can be manipulated through the amount, distribution, and duration of overstory and edge trees 
retained.

The number, distribution, and duration of residual overstory trees left on site varies with even-aged systems.
Variation in overstory and amount of edge retained cause variation in success of natural and artificial regenera-
tion, cost and effectiveness of intermediate stand treatments, and stand growth and yield. Increasing amounts
of residual overstory trees and stand edge generally enhance regeneration but may reduce growth and yield 
if shading and other competitive factors are significant. Stand modeling and personal communication with
researchers indicate that leaving overstory trees may reduce growth and yield of young Douglas-fir stands up 
to 20 percent over a rotation, depending on the number of trees left and site quality (See the Growth and Yield 
discussion later in this appendix.)
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Even-aged systems are characterized by relatively long periods between harvest entries. Harvest entries during
the rotation are typically limited to one to three commercial thinnings and one final harvest. Transportation 
system densities are typically lower than those with uneven-aged systems, and transportation networks are used
less frequently. This allows for periods of rehabilitation and stabilization for certain resources between manage-
ment entries. Soil, watershed, wildlife, and visual resources are often enhanced by this extended period between
entries.

With even-aged systems, soil exposure and compaction from each harvest entry generally occur over a larger
portion of the stand than with uneven-aged systems. However, even-aged systems require fewer entries with
extended periods of rehabilitation between entries. Soil exposure and compaction will vary according to the 
logging method used. Ground-based systems generally result in greater soil exposure and compaction than
helicopter yarding systems.

Activity-related fuels and competing vegetation can be managed much more efficiently with an even-aged
system. With proper planning and under appropriate conditions, post-harvest fuels can be treated with relatively
low cost and low risk to overstory and edge trees. Similarly, hardwoods and shrubs can be cut or burned 
promptly before regeneration, giving the new conifer seedlings a competitive advantage over the other vegeta-
tion. Direct treatment of unwanted vegetation is also more efficient and less costly with even-aged systems.

Even-aged systems are sometimes used to convert hardwood stands to conifer stands. Conversions are only
prescribed on suitable sites where management objectives, including wildlife habitat and species diversity, are
best met by conifer species. Hardwood stands often have an overstory of scattered remnant conifers. Hardwood
conversion prescriptions include retention of all or a portion of these conifer remnants for wildlife habitat,
long-term productivity, and structural diversity through entire rotations or portions of rotations (Forest-wide
Standards and Guideline 6-13).

The Silvicultural Systems described in this appendix, pages B-4 through B-15, are divided into four categories:
even-aged systems, uneven-aged systems, intermediate harvest, and commercial thinning. Each of these 
categories is described and compared, and followed by a series of drawings which present a chronological 
visual presentation of each system. Each series of drawing offers both an aerial view and a side view of the stand
prior to harvest, immediately after harvest, and several decades after harvest.
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LIGHT CONIFER RETENTION - CLEARCUT

Description

A clearcut is an even-aged silvicultural system in which nearly all of the merchantable trees in a stand are 
harvested. Some trees are reserved, however, and left for wildlife uses, riparian protection, long-term productiv-
ity, species diversity and other resource needs. Unmerchantable vegetation, such as brush, typically will be 
felled when logs are yarded to the landing. Groups of hardwood brush species are purposely retained to provide
a level of species and structural diversity. Clearcutting is to be prescribed only where it is determined to be the
optimum method to meet management objectives (Forest Plan Standard and Guideline 6-7). Conditions which
might lead to a clearcut prescription include high windthrow potential, lack of suitable conditions for natural 
regeneration, stand conversion is warranted, and/or visuals, wildlife, and other resource objectives can be met
without leaving additional trees on the site. Regeneration is most often obtained by planting, though sometimes
stand and site conditions are favorable for natural regeneration. Even when clearcut units are planted, natural
regeneration from adjacent seed sources will typically fill in among planted trees, especially on the more 
productive sites. The following illustrations show how light conifer retention systems typically appear and 
develop through time.

DATE 1990 - This stand is even-aged and mature to overmature. Many trees are becoming decadent. Individual
trees are showing thinning crowns and broken tops. There is some individual tree mortality. The dying and dead
trees create openings in the canopy which promote the growth of understory brush and hardwood vigor.

DATE 1993 - Clearcutting has removed nearly all merchantable trees in this stand. Groups of green trees and
,snags are reserved for wildlife, riparian protection, long-term productivity, and species diversity.
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DATE 2023 - Thirty years after clearcutting, reserve trees are aging and are serving as replacements for those
snags which have fallen during the previous three decades. Younger stand vigor is maintained by management
activities during the past three decades that may have included release from competing vegetation, pre-
commercial thinning, and fertilization.

DATE 2053 - Sixty years after clearcutting, the stand canopy is closing. Individual tree growth is beginning to
decline and a commercial thinning may now be appropriate.
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MODERATE CONIFER RETENTION - SEED TREE

Description

The seed tree system with high forest reserves is an even-aged silvicultural system similar to the shelterwood
systems except that reserve trees are generally fewer and more widely distributed. While reserve trees are 
primarily intended for seed dispersal, they may serve concurrent functions such as providing snag habitat for 
cavity-nesting wildlife species, visual screening, long-term productivity, and/or maintaining structural diversity
through entire or portions of rotations. This method is most appropriate where the potential for natural regenera-
tion is good. Planting is not uncommon to supplement species diversity or ensure prompt reforestation. The 
following illustrations show how moderate conifer retention systems typically appear and develop through time.

DATE 1990 - This is an even-aged mature and overmature stand exhibiting decadence with thinning crowns,
and mortality creating openings in the canopy. These openings promote understory brush and hardwood vigor.

DATE 1993 - The seed tree harvest system reserves widely distributed trees as natural seed sources. Additional
benefits enhance wildlife, soil, and visual resources.
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DATE 2023 - Thirty years after harvest, the stand continues to develop. Reserve trees retained from the original
stand serve as replacement snags for those that have fallen during the previous three decades.

DATE 2053 - Sixty years following harvest, the stand canopy is closing. Individual tree growth is declining and
scheduling of commercial thinning may be appropriate at this time.
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HEAVY CONIFER RETENTION - SHELTERWOOD SYSTEM (UNIFORM)

Description

The Shelterwood system is an even-aged system in which individual or groups of reserve trees are uniformly 
distributed throughout the stand. These residual trees will remain for all or part of the next rotation. Reserve trees
are distributed in order to meet objectives for structural diversity, site amelioration, long-term site productivity,
visual screening, and wildlife habitat. Regeneration is typically through natural seeding. Planting may be used,
however, in order to supplement species diversity and to ensure prompt reforestation on drier sites. The 
shelterwood system is used primarily to provide a protected environment to enhance seedling survival through
the establishment period. The reserve trees also help to meet additional resource management objectives 
including interception of rain and snow, and an increased evapo-transpiration surface in areas of higher 
watershed sensitivities. Stands managed under this system may develop an uneven-aged structure over the
course of the rotation.

DATE 1990 - This stand is even-aged and mature to overmature. Many trees are becoming decadent. Individual
trees are showing thinning crowns and broken tops. There is some individual tree mortality. The dying and dead
trees create openings in the canopy which promote growth and vigor of understory hardwoods and brush.

DATE 1993 - This shelterwood system results in the harvest of the majority of the trees in the stand. Reserve
trees from the existing stand are dispersed uniformly across the harvested area. Reserve trees provide protec-
tion for young trees, as well as natural seed sources for reforestation, visual screening, watershed protection, 
and wildlife habitat. Reserve trees, shrubs, hardwoods, and standing/down woody material are retained for
species diversity and long-term productivity.
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DATE 2023 - Thirty years after harvest the stand exhibits both overstory and understory structure. Overstory
structure is provided by the residuals retained from the initial harvest, with understory structure provided by the
re-established stand.

DATE 2053 - Sixty years after initial harvest, the canopy is closing. Individual tree growth is declining as 
competition within the stand increases. The stand is ready for commercial thinning.
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HEAVY CONIFER RETENTION - SHELTERWOOD SYSTEM (GROUPED RESERVED TREES)

Description

The Shelterwood System with Grouped Reserve Trees is an even-aged system in which reserve trees are either
scattered or grouped unevenly throughout the stand. These residual trees will remain for all or part of the next
rotation. Reserve trees are distributed in order to meet objectives for structural diversity, site amelioration,
long-term productivity, visual screening, and wildlife habitat. Regeneration is typically through natural seeding.
Planting may be used, however, in order to supplement species diversity and to ensure prompt reforestation 
on drier sites. The shelterwood system is used primarily to provide a protected environment to enhance seedling
survival through the establishment period. The reserve trees also help to meet additional resource management
objectives including interception of rain and snow, and an increased evapo-transpiration surface in areas with
higher watershed sensitivities. Stands managed under this system may develop an uneven-aged structure over
the course of the rotation. The following illustrations show how the grouped reserve tree method typically 
appears and develops through time.

DATE 1990 - This stand is even-aged and mature to overmature. Many trees are becoming decadent, with 
individual trees showing thinning crowns and broken tops. There is some individual tree mortality. The dying 
and dead trees create openings in the canopy which promote growth and vigor of understory hardwoods and
brush.

DATE 1993 - This shelterwood system results in the harvest of the majority of the trees in the stand. The reserve
trees provide protection for young trees, seed for natural regeneration, visual screening, watershed protection,
and/or wildlife habitat. Reserve trees, shrubs, hardwoods, and standing/down woody material are retained for
species diversity and long-term productivity.
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DATE 2023 - Thirty years after harvest the stand exhibits both overstory and understory structure. Overstory
structure is provided by the residuals retained from the initial harvest, with understory structure provided by the
re-established stand.

DATE 2053 - Sixty years after initial harvest, the canopy is closing. Individual tree growth is declining as 
competition within the stand increases. The stand is ready for commercial thinning.
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EVEN-AGED GROUP REMOVAL - SHELTERWOOD GROUP SYSTEM

Description

The shelterwood group system is an even-aged silvicultural system in which groups of trees are harvested in 
a design which utilizes adjacent stands for seed and/or protection for regeneration. Harvest units generally 
range in size from two to five acres and are composed of groups of relatively even-aged structures. Some reserve
trees are left in the openings for riparian, wildlife, long-term productivity, species diversity, and other resource
needs. Regeneration is primarily natural, though often supplemented by planting. Adjacent portions of the stand
are harvested in increments after regeneration is established and resource objectives are met. The following 
illustrations show how the shelterwood group systems typically appear and develop through time.

DATE 1990 - This is an even-aged mature to overmature stand exhibiting thinning crowns and some individual
tree mortality. Openings in the canopy promote vigor of understory brush and hardwoods.

DATE 1993 - The shelterwood group system harvests groups of trees while utilizing adjacent stands for seed
sources and/or protection. These small openings can enhance the seedling environment, screen activities, and
minimize watershed/wildlife impacts. Hardwoods and standing/down dead woody material are retained for 
biological diversity and long-term site productivity.
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DATE 2023 - Thirty years after the initial entry, a vigorous stand is developing, resource objectives have been
met, and a new group of mature and overmature trees is harvested. Individual overmature trees are retained 
as replacement snags.

DATE 2053 - Sixty years after the initial entry, a third entry is planned. It is often beneficial to have progressive
entries face away from the incoming solar angle, sensitive viewpoints, or downslope buffers.
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UNEVEN-AGED SYSTEMS

Uneven-aged systems include group selection and single tree selection. The group selection method is pre-
scribed for two sites in two Shasta Costa alternatives (B and H) and is described on the following page. The 
single tree method, in which single trees are removed at relatively short intervals, was not considered the most
appropriate method for sites in the Shasta Costa Planning Area. It is not discussed because existing stand 
conditions where uneven-aged management is applicable have primarily developed group structures.

UNEVEN-AGED GROUP REMOVAL (GROUP SELECTION)

Description

The Group Selection System is an uneven-aged silvicultural system in which small groups, averaging one to two
acres in size, are periodically harvested from larger stand areas. This system is used to progressively regenerate
and manage stands with an uneven-aged class distribution or where encouraging an uneven distribution would
best meet management objectives. There are stands in the Shasta Costa Planning Area with uneven-aged 
structures with shrub and hardwood components. This system can be effective where moderate to low levels 
of competition are expected, but poses some risk where competition from unwanted vegetation is heavy. The 
following illustrations show how the group selection system typically appears and develops through time.

DATE 1990 - The stand is composed of a variety of age classes. These are groups of mature to overmature trees,
immature trees, and seedlings/saplings distributed randomly through the stand.

DATE 1993 - The group selection harvests groups of mature and overmature trees, leaving old growth remnants,
scattered hardwoods, and standing or down dead woody material. Trees of various ages including mature and
overmature classes remain undisturbed adjacent to the harvest area.
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DATE 2023 - Thirty years later, the opening created by previous harvest has been occupied by vigorous young
trees. Harvest of mature and overmature components is occurring elsewhere in stand.

DATE 2053 - Sixty years after the initial entry, harvest of new groups of mature and overmature trees is 
beginning. This harvest again retains old-growth remnants, scattered hardwoods, and standing/down dead
woody material.

The group selection method is appropriate on a limited number of sites in the planning area. Most existing stands
have naturally developed a relatively even-aged structure. It is difficult, time-consuming, and risky from a 
vegetative competition standpoint to convert to uneven-aged structures. Existing vegetation and soil conditions,
and interpretation of plant associations indicate moderate to high response can be expected from hardwoods 
and shrubs following disturbance on most sites. This response impedes uneven-aged management. Natural
regeneration, prevention and control of competing vegetation is difficult. The resulting scattered small openings
make site preparation, planting, monitoring, and scheduling/implementing necessary followup treatments costly
and difficult.

Isolated stands have naturally developed uneven-aged structures with multiple age classes from repeated
low-high intensity fires, and/or have manageable understories which may be compatible with uneven-aged 
systems.

The change in vegetative cover brought about by the group selection method is more subtle than with 
even-aged systems. In the Shasta Costa Planning Area, harvest activities under the group selection system are
dispersed within a stand over approximately 20 percent of the area, with subsequent entries on intervals of
approximately 20 percent of the rotation. The 20 percent parameter is based on watershed, soil, and visual 
considerations as well as stand conditions. The uneven-aged stand created is a mosaic of very small even-aged
groups or aggregations of two acres or less. These aggregations represent randomly distributed progressions 
of successional stages.
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An initial analysis on the feasibility of incorporating the group selection system on specific sites in Shasta Costa
has been conducted utilizing the Siskiyou National Forest’s Vegetation Damage Thresholds/Uneven-Aged
Management Opportunities by Plant Association (McCullough, 1989). This analysis assesses uneven-aged
management opportunities based on interpretations of the plant associations for the Sisklyou Mountain 
Province.

The group selection method may have a tendency to provide stand conditions that are unfavorable to the shade
intolerant conifers if the size of openings do not allow enough sunlight for seedling development. This would
detract from the stand’s species diversity. Genetic diversity could also be impacted by the selection of cut/leave
trees, and regeneration success. Planting may be necessary to ensure gene pool diversity.

Structural diversity can be enhanced with the group selection method, both in vertical and horizontal distribution,
as small openings create even-aged clumps of early successional vegetation. While enhancing structural 
diversity, uneven-aged systems create a higher proportion of edge and fragmentation. The relatively frequent
cutting cycles and other stand tending activities may offset the potential benefits of maintaining a high forest

cover for species that are sensitive to periodic disturbance and displacement.

Uneven-aged systems are characterized by relatively short periods between harvest entries. Higher transporta-
tion system densities are typical with uneven-aged systems to effectively access the stands without causing
excessive damage during harvest operations. Helicopter harvesting may reduce the need for additional roading
during harvest operations, but will significantly increase costs of fuels treatment, reforestation, vegetation 
management, and pre-commercial thinning.

Soil and watershed risks are proportional to the amount of vegetation removed, bare mineral soil exposed, and
percent of soil surface compacted. Uneven-aged management has potentially the least impact due to the 
amount of stand area left undisturbed per entry. The potential for surface disturbance, compaction, and erosion
increases depends largely on the type of logging system used. Highest impacts are associated with ground-
based systems and lowest impacts with helicopter systems.

The group selection system adds to the difficulty of managing activity-related fuels and the risk of wildfire. 
Multiple canopy layers provide fuel ladders to potentially carry ground fire to crowns. Protection of the residual
stand is more difficult and costly as small openings with accumulations of fuel are treated adjacent to young 
and older crop trees. Access may be limiting depending on yarding systems, causing logistical problems in
moving work crews efficiently.
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INTERMEDIATE HARVESTS

Intermediate harvests are selective cuts of immature stands designed to improve stand vigor and remove 
existing or impending mortality. Commercial thinning is an intermediate harvest activity proposed for several
stands in Shasta Costa alternatives.

COMMERCIAL THINNING

Description

Commercial thinning is used as an intermediate harvest treatment in overstocked immature conifer stands.
Commercial thinning allows for harvest of imminent mortality and provides the remaining trees with more light,
moisture, and nutrients. This increases or maintains stand growth by redistributing growth among the remaining
trees. The density of the remaining stand is normally determined by stand age, condition, and management
objectives. In the Shasta Costa Planning Area, commercial thinning is being prescribed for stands in order to
meet a variety of objectives including timber productivity, visual resources, wildlife habitat, and biological 
diversity. These objectives can be met by varying residual stand densities. For example, visual character and 
timber productivity objectives can best be integrated by retaining high stocking levels and planning additional
commercial thinning entries, thereby extending the rotation. Wildlife habitat and vegetative diversity can be
enhanced by opening the stand more, allowing increased sunlight and moisture to reach the forest floor 
promoting understory growth and ground cover. This results in increased vertical diversity. Commercial thinning
can also hasten development of old growth by accelerating diameter growth for an extended period.

DATE 1990 - This is a densely stocked, immature conifer stand between 40 and 100 years old. The stand canopy
is mostly closed. There are a few small openings occupied by hardwoods and brush, and a few scattered rem-
nant old-growth trees.
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DATE 1993 - Commercial thinning removes poorly growing and defective trees, most of which are found in the
understory of the stand. This opens the canopy and provides more growing space for the remaining trees.
Scattered remnant old-growth trees, snags, and hardwoods are intentionally left for structural and species diver-
sity.

DATE 2050 - Twenty to sixty years after commercial thinning, the stand canopy has again closed. Individual tree
growth has begun to decline due to overcrowding, with increased shading beneath the canopy, reducing under-
story growth.

Commercial thinning produces subtle changes in seral stage development. Thinning enhances diameter growth
of the residual stand, thereby hastening the development of immature stands to mature and old-growth stages.
As apposed to regeneration harvest, thinning does not affect patch size.

Commercial thinnings maintain stand vigor and tend to defer or prolong culmination of mean annual increment.
Thinnings are useful management tools for holding stands for long rotations such as is often an objective in 
partial retention and retention management areas.

Soil and watershed risks are proportional to the amount of vegetation removed, bare mineral soil exposed, and
percent of soil surface compacted. Commercial thinning generally results in low impacts to these resources. The
potential for surface disturbance, compaction, and erosion increases depends largely on the type of logging 
system used.
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Opening of the stand through commercial thinning encourages development of hardwood and shrub species in
the lower strata. At this stage of stand development, the response of understory species do not typically cause
competitive problems to the overstory conifers. However, prevention of unwanted competition is an on-going
process. The intensity and timing of thinnings can affect the degree of response in the understory. Heavy thin-
nings provide extensive growing space which greatly enhances development of lower strata vegetation.
Conversely, frequent, light thinnings may be used to maintain a narrow stocking range in which growth of conifers
is maintained at favorable levels, while understory hardwoods and shrubs remain somewhat suppressed.

Commercial thinning, with treatment of activity-related fuels, may slightly lower wildfire risk. Thinning removes
some vertical and horizontal fuel continuity, reducing the opportunity for fire spread.

GROWTH AND YIELD OF SILVICULTURAL SYSTEMS

Growth and yield simulations that compare unmanaged stands (natural growth trends) to managed stands have
been prepared and summarized utilizing the Stand Prognosis Model (Wykoff, et.al.), Klamath Mountains Variant,
Version 5.3. The Prognosis model was used to directly simulate development of stands in various even-aged
methods prescribed for Shasta Costa alternatives. Because the Prognosis model is an individual tree based
model (vs. stand average), interactions between trees, such as the overstory competition effect of reserve trees
on young stand development and long term growth and yield, can be surmised.

The Group Selection system and the Shelterwood Group system could not be effectively simulated with available
stand models to demonstrate adjacent timber/young stand interactions. Therefore, the Prognosis growth and
yield projections developed for the shelterwood with high forest reserves were considered to approximate the
intra-stand competitive factors that could be expected from the group selection system. Because of the 
increased distance between the average crop tree and overstory competition, the shelterwood group system 
is considered to approximate the Prognosis growth and yield projections for the seed tree method with high 
forest reserves.

The stand simulator for coastal Douglas-fir, DFSIM (Curtis, et.al.), was used to model existing managed stands,
and commercial thinning opportunities, primarily because of its use in developing management regimes and
Forest Plan projections for the Siskiyou National Forest. The Managed Yield Tables for Sisklyou National Forest
(Craig, 1984) provided the basis for developing management regimes for the simulation process.

Stand modeling was conducted on representative stands which were selected to reflect the range of productiv-
ity, age, stocking, and size classes on the planning area. Representative stands were stands included for 
treatment in one or more Shasta Costa alternatives.

Modeling commercial thinning for future managed stands (stands developed from regeneration of existing 
stands) were developed first using thinning ages and residual basal areas specified in Forest Plan yield tables
for representative sites and management intensities. When used in Prognosis modeling, this method resulted 
in insufficient residual stocking beyond the first scheduled thinning, particularly on medium sites. To remedy this
situation, the Event Monitor subroutine was utilized to monitor basal area development for the stand, and to
impart a thinning regime based on established mean basal areas for stands under management from Managed
Yield Tables for Siskiyou National Forest, page 12 (Craig, 1984).

Simulations to maximize merchantable board foot yields during a 130 year rotation were run, and compared to
management regimes that did not thin the representative stands.
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In general, the following gives an indication of growth and yield increases that might be expected from the 
commercial thinning regimes (throughout the rotation, as determined through modeling):

1/ Scribner Rule, six inch top. Site indices 150100 and 120100 are combined in the analysis of alternatives for an
average high site increase of 14 thousand board feet per acre, modeling for regeneration systems during the 
next rotation based on the maximum basal area potential for the site under management.

Mean basal area for high and medium sites (Site Index 120 and 110 (base age 100 respectively)), McArdle, et.al.,
Managed Yield Tables, page 4) averages 280 and 219 square feet per acre respectively (Managed Yield Tables,
page 12). Stands were grown to 1 standard deviation beyond the mean (120 feet2 and 86 feet2 respectively),
and thinned back to the mean. An additional parameter that allowed no thinnings beyond the age of 130 years,
(mean rotation age for management in partial retention management areas), was invoked.

The higher residual basal area parameter for high sites resulted in fewer thins being performed over the 130 
year period. This resulted in lower overall productivity for the high sites, in terms of both quadratic mean diameter
and board foot volume at culmination of mean annual increment.

This may either be a function of mean maximum basal areas for high sites being overestimated, or incompatibility
of basal area parameters developed for the DFSIM model being used for projections in Prognosis. In either case,
further study could be performed to resolve this apparent discrepancy.

Simulations performed for the clearcut, seed tree, and shelterwood methods displayed an effect of overstory
retention on growth and yield. The clearcut system provided the baseline against which other methods were com-
pared. The differences are displayed in merchantable board foot volume produced during the rotation and include
cumulative total harvestable yield from the initial harvest, commercial thinnings, and standing volume at rotation
age.

In general the following give an indication of growth and yield differences (as determined from the modeling) 
that might be expected from the retention of overstory throughout the 130 year rotation:

On High sites: Clearcut was baseline.
-Seed Tree was three percent less productive than Clearcut, yielding approximately five thousand board
feet per acre less when overstories were retained throughout the rotation, and four thousand board feet
per acre less when overstories were removed at the first commercial thinning.

-Shelterwood was eight percent less productive than Clearcut, yielding approximately 13 thousand board
feet per acre less when overstories were retained throughout the rotation, and 12 thousand board feet 
per acre less when overstories were removed at the first commercial thinning.

On Medium sites: Clearcut was baseline.
-Seed Tree was thirteen percent less productive than Clearcut, yielding approximately 22 thousand board
feet per acre less when overstories were retained throughout the rotation, and 11 thousand board feet per
acre more when overstories were removed at the first commercial thinning.
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Shelterwood was sixteen percent less productive than Clearcut, yielding approximately 26 thousand
board feet per acre less when overstories were retained throughout the rotation, and 12 thousand board
feet per acre more when overstories were removed at the first commercial thinning.

The differences in yields shown above appear to reflect the Prognosis model’s projection of (1 ) the competitive
effects of the residual overstory on the newly developing stand and (2) significant growth response of the 
overstory due to release from competition from stand conditions existing prior to the regeneration harvest, 
particularly on medium sites. These two factors appear to have compensating effects on growth and yield, 
thereby tempering the magnitude of the differences between the systems.

Other sources of information on this subject (unpublished documentation from the Willamette and Rogue River
National Forests, and personal communication with researchers at the University of Washington and Oregon
State University) have indicated that the above percentages may be conservative. Several sources indepen-
dently speculated that differences between shelterwood and clearcut may be about 20 percent.

The differences shown above for the Prognosis projections on both sites may be conservative. The model
showed a high response of the overstory to release from previous stand stocking conditions. Personal communi-
cation with researchers indicate there is some skepticism that mature and overmature trees would respond 
highly to release. This may be particularly questionable when considering that seed and shelter reserve trees 
are often selected for their ability to serve wildlife, visual, seed production, or other resource functions, rather 
than their ability to respond and release.

An additional basis for interpreting the Prognosis results as conservative, is the fact that windfall losses or 
additional snag recruitment needs are not considered in the model. District and Forest experience indicates that
windfall losses of residual trees can be significant on some sites.

Further simulations were conducted to estimate differences in yields between systems in which reserve trees 
are retained for the length of the next rotation and systems in which reserve trees are removed during the first
commercial thinning of the next rotation (when the new stand has developed to provide hydrologic and visual
recovery). These simulations projected that, on high sites, and with a 130 year rotation, removal of reserve trees
at the first commercial thinning increased stand slightly over the system in which reserve trees were retained 
for the entire rotation. On medium sites, removing reserve trees at the thinning resulted in stand yields that were
up to 28 percent higher than yields obtained from retaining reserve trees through the 130 year rotation.

It must be emphasized that the growth and yield comparisons shown above are broad estimates based on 
modeling of a limited number of representative stands, and in the case of the DFSIM, simulations are gross
extrapolations beyond 100 years. These figures must be interpreted with the knowledge that the data base
behind the models lack information from stands developed under overstory competition. Their primary value is
as a comparative tool to estimate relative effects of varying management regimes. The models also lack data 
on response of partial overstories following release from full stand conditions. There clearly is a need for long
term studies on the dynamics and outputs of young stands and overstories developing together under a variety
of site and stand conditions.

Documentation and analysis for the Shasta Costa modeling are available in the Planning Records.
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APPENDIX 3. Process for Evaluating Significance of Old-growth Stands (Source:
Lowell Ranger District, Willammette National Forest 1990)

PROCESS FOR EVALUATING SIGNIFICANCE OF OLD-GROWTH STANDS

Lowell Ranger District
Willamette National Forest

6/21/90

This document contains a description of a process to evaluate the significance
of old growth stands, and explanations of the criteria used. This was 
originally conceived in the context of implementing the Forest Plan and 
establishing landscape management strategies for implementation. It has also
contributed to implementing Section 318 (Hatfield/Adams) for FY 90. The main
idea is to establish a framework for assessing old growth both at the landscape
level and at the stand level.

At the landscape level the focus was to first establish priorities for the 
larger more significant blocks of old growth, and to then identify connective
corridors between those blocks of old growth. The key idea in this approach is
that we need to assess significant old growth both for its value as a block and
for its value as a connector. To do that we need to look at a fairly large
scale-. We did this for a 22,000 acre area representing a logical chunk of a
major watershed. The other main idea was to establish a scaling system based on
ecological criteria to help prioritize the significance of the stands. The 
criteria we used and the process we followed are described in this paper.

At the stand level we need to take a second look at significant old growth to
screen for unique characteristics and validate the broader landscape level
assessment. At project design time we should have better information than we
have for the broader analysis. Unique features of a stand (e.g., size, age,
structural characteristics, or plant association mixes) may be significant on
its own merits regardless of stand size, and without considering or providing
for linkages to a broader network.

We�ve considered and tested lots of criteria and approaches. I�m sure there 
are lots more questions to answer and approaches to test. However, this 
approach has been workable for us and appears to meet the analysis needs.

OVERVIEW OF PROCESS
I. Develop a stand type map
II. Define or delineate the stand into blocks
III. Conduct evaluation of blocks to rate significance
IV. Landscape management strategy
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The Process:

I. Develop a stand type map 

1. Delineation of all stands which meet the PNW-447 definition for
old-growth.

2. Delineation of all the other stand conditions which do not meet the
PNW-447 definition.

3. Delineation of Class I-III streams and subdrainage boundaries

This information can be collected from a number of sources:

- Aerial photos
- TRI information and mapping of managed stands
- Stand examinations and field walk-thru
- Environmental Assessment documents; silvicultural and fuel 

prescriptions
- Mature and Overmature stand type mapping and attribute files
- Timber sale records; sale maps, sale prospectus, summary of cruise

data.
- Specific district knowledge about stand conditions

II. Define or Delineate the Stands into Blocks

1. Determine �Interior Habitat Stand� boundaries for old-growth stands
meeting the PNW-447 definitions by buffering in approximately two tree
heights (400�)

2. Identify the blocks using:

* Interior habitat stand boundaries

* Timber type patterns.

* The size, shape and continuity of the stands.

* Topographic features (ie, Class II subdrainages, ridges and streams)

After the interior stands boundaries have been outlined, the stand need to 
be defined into individual blocks to be rated. Delimiting stand boundaries 
may be an iterative or cyclic process for some stands. We delineated some 
stands in several ways to see how it worked. In general you should avoid 
splitting the stand to account for the full size of the stand. However, 
there were two reasons we split some large stands:

a) The stand consisted of one large fairly intact block, and a highly
fragmented piece attached to the block.

b) A long relatively narrow stand spanned several subdrainages with 
several large lobes.

71



The following is the rating scheme we have evolved to at this time. The stands
are put through a evaluation using the following criteria. A point rating would
be given for each criteria and then summed for a total score. The range of
scores were then grouped into HIGH, MEDIUM, and LOW significance categories.

1) Does the stand meet PNW Bulletin # 447?

* Rate stand according to the degree in which it meets the old-growth 
definition.

� has intolerants, tolerants, and structure, but not snags & logs 3 pt.
� above plus snags or logs 6 pt.
� meets 447 fully 10 pt.

2) What is the size of the interior habitat stand?

* Categories of acreages

� <100 acres 3 pt.
� 100-300 acres 5 pt.
� 300-500 acres 7 pt.

� >500 acres 10 pt.

3) Where is the stand positioned in the landscape? (topographic stability)

* Position in landscape

� patch on slope 3 pt.
� entire slope (Class I, II, or III stream to ridge) 6 pt.
� entire watershed (Class III or IV stream) 10 pt.

4) Are there any unique features in the stand?

� very large diameters (>70� DBH)
� very tall trees (>270� tall)
� very old stand (>600 years)
� unique plant communities or associations
� diversity:
...... structural (snag patches, unusual canopy structures, etc.)
...... plant association mixes or micro-habitats (hardwoods, wet areas,

cliffs, etc.)

We treated these as bonus points giving 2 points per feature if they were
merely present in some spot in the stand, and 4 points per feature if they were
widespread in the stand.

5) Recreational/aesthetic

� significant evidence of human intrusion 3 pt.
� minor evidence of human intrusion 6 pt.
� no evidence of human intrusion 10 pt.
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There may be other good reasons to split a stand such as one portion 
consists of very high quality, diverse old growth and another portion 
contains very marginal old growth.

We dealt with inclusions differently depending on what was included. If
there was a patch of medium-sized timber (8-21�dbh) in the middle of a 
large block of unroaded old growth we considered it as part of the stand,
and may have even given it a bonus for increased diversity. If there was a
plantation with a road to it in the middle of the old growth block, we
buffered around it and evaluated the remaining interior habitat as a stand.
I think the presence of significant edge effects, especially from past 
salvage, would be the key.

In a majority of our stands, we lack specific data on snags and down logs.
After accounting for edge effects by buffering in 400 feet we assumed that
most all the stands in our study area would meet the requirements for snags
and down logs of PNW-447 definition. That matches well with the Forest 
ecology data base that says on the average we have 4 large snags per acre
in natural stands. Meeting the down logs requirement has not generally 
been difficult in the interior of the stand, for our test area. Light 
areas upslope are more than compensated for by the riparian and toeslope
areas in most cases.

III. Conduct evaluation of blocks to rate significance

We identified ecological diversity and social/recreation values as the pri-
mary objectives that would drive an assessment of old growth quality.
Ecological diversity would include maintenance of compositional, functional,
& structural components to support diverse habitat for both flora & fauna,
and to maintain long term site productivity. Social values include aesthet-
ic, recreational, cultural/historic, spiritual, existence, and option val-
ues. We have considered and tested a large number of potential criteria for
evaluating these objectives. They include:

1. PNW Bulletin #447 old-growth criteria
2. Old growth development stage (early, middle, old)
3. Stand size
4. Stand shape
5. Percentage old growth in subdrainage/watershed
6. Topographic position taS affecting topographic stability & diversity)
7. Various tree uniqueness criteria (very tall, old, or large DBH)
8. Degree of human intrusion
9. Accessibility
10. Presence of T & E, or sensitive, species
11. Elevation
12. Stand condition (insects or diseases, windthrow, salvage history,

etc.)
13. Diversity (mix of plant associations, unusual plant association,

unique structure, etc.)
14. Biomass (as a reflection of site potential)
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Evidence of human intrusion may be present but may not significantly alter
the other characteristics and would be a subordinate factor in the description
of a stand. The degree of human intrusion is highly subjective but since we
buffered into the interior of the stand we were attempting to account for condi-
tions in the interior of the stand. Evidence of human intrusion would include
stumps, old skid roads, views of past timber harvests, etc.

Special Note
* This process was put together from the perspective of evaluating the rela-
tive quality, benefits, and values of old growth, not as a tool to make all
resource trade-offs.

IV. Landscape Management Strategy

1. Prepare map showing past harvest units, Forest Plan management areas, and
stream system

* Identify no harvest management areas, and mature forest within each 
allocation to obtain the base network of existing mature forest.

examples:
- Spotted owl habitat area
- Marten habitat area
- Special interest areas
- Special wildlife habitat areas
- Stream buffers
- Trail buffers
- other

2. Map stands rated as HIGH significance

* Delineate areas of HIGH significance

* Draw in corridors between no harvest areas and HIGH significance
areas.

* Draw in wider, more block-like corridors of forest between no harvest
areas and areas of HIGH significance. This should be an expansion of
the buffers.

3. Map stands rated as MEDIUM significance

* Color in the MEDIUM significance areas.

* Show corridors between MEDIUM significance areas and the HIGH 
significance and no harvest areas.
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Criteria for evaluating connective corridors would include:

- the relative value of the stands being connected.
- the uses provided (a function of the width).
- the degree of topographic stability (based on width & topographic 
position).

- key linkages between broad scale units such as watersheds.

Note - In the analysis, we started with a minimum corridor width of about
800 feet which would compensate for edge effects and provide some interior
habitat through the middle of the corridor. The expanded corridors took in
entire blocks of timber stands to provide the connective corridors between
blocks.

4. Map stands rated as LOW significance areas.

5. Project Level Application and Implementation

The determination of project level harvest acres would would be done at this
stage. Harvest should be concentrated in areas of the lowest significance.
However, small lobes or fingers considered to be �insignificant� portions of
otherwise �significant� stands may be included in harvest project. Similarly,
unique areas found within otherwise less significant stands may be left
because of their site-specific significance. This detailed stand level review
would be an important step during reconnaissance at the project level and
may need an evaluation process to screen those types of situations. In prac-
tice, stands of higher significance should not be negatively affected, and
stands of lesser significance will generally be expected to be harvested.

An interpretation for prioritizing harvest areas.

Priority
- Areas given a LOW significance level or use category 1
- Insignificant lobes/fingers of MEDIUM areas 2
- Areas connecting one or more MEDIUM significance areas 3
- MEDIUM significance areas 4
- Insignificant lobes/fingers of HIGH significance corridors or stands 5
- Widest portion of corridors connecting a HIGH significance area 6
- Minimum corridors connected to HIGH significance areas 7
- HIGH significance areas 8
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APPENDIX 4. Standards and Guidelines for Management of Riparian Areas (Source:

Willammette National Forest Plan 1990)

Figure III-5 Stream Heirarchy
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Stream
Class Qualifying Criteria

I municipal/ domestic supply,
large volume, 
anadromous fishery

II resident trout fishery,.
significant volume to affect
Class I

III perennial stream, 
no fish present

IV intermittent flow

The Forest stream classification
scheme is based on flow volume and
the beneficial uses of a given
stream, i.e. municipal/domestic
drinking supply, recreation, 
fisheries.

For a complete discussion see FSM
2526 Willamette supplement 3 
5/81.



MANAGEMENT AREA 15

Emphasis:Rivers,Streams,Wetlands,Lakes and Adjacent Riparian Areas

Management Goal

The primary goal in this management area is to maintain the role and function of rivers, streams,wetlands and
lakes in the landscape ecology. A significant part of this goal is to manage the vegetation in the adjacent ripari-
an areas for:

·Protection and rehabilitation of the aquatic and terrestrial riparian habitat;

·Maintenance and improvement of water quality while minimizing risks of downstream flooding,

·Management of riparian areas as corridors to provide dispersal habitat for plant and animal 
species by maintaining connectivity among mature and old growth stands of trees;

·Management and inventory of riparian areas for sensitive, threatened and endangered plant and 
animal species;

·Management of riparian areas for recreation and scenic use compatible with riparian dependent 
species;

·Monitoring the impacts of upland management activities on the health and function of the riparian 
ecosystem.

Desired Future Condition

This management area will provide a continuous and diverse habitat for riparian dependent species 
and high quality water by protecting and mapping wetlands and floodplains. The water bodies and 
associated riparian areas will contribute to the diversity and dispersion of fish,wildlif e and plants 
within each subdrainage and also at the larger watershed level. This management area will also provide 
opportunities for public use and enjoyment through both dispersed and developed recreation management. 
The recreation uses will be managed to avoid or mitigate adverse effects on riparian dependent resources.

Stream channels will provide diverse, stable habitat for aquatic species as well as maintaining or 
enhancing water quality. Vegetation on adjacent lands will be managed to provide diverse stands of 
conifer and hardwood vegetation which provide habitat for riparian dependent species. The amount of 
large woody debris, both down and standing will be maintained at or above current levels. In areas 
where this material has been depleted as a result of past harvesting, the amount will increase either 
through rehabilitation projects,as a result of natural mortality of trees,or both. Along larger rivers 
and streams,optimal thermal cover for big game will be provided.

Description

This management area includes the bed, banks,and water column of rivers, streams,wetlands and 
lakes as well as the adjacent land areas. A riparian area is the adjacent land where vegetation and 
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microclimate are influenced by the stream or lake and the associated high water table. It includes the 
adjacent land which directly influences the shading and input of large and small organic material to 
the streams.

In addition, this area generally includes ponds,bogs,wet meadows and other areas identified in the 
Federal Manual for Identifying and Delineating Jurisdictional Wetlands and in the Classification of 
Wetlands and Deepwater Habitats of the United States.

Additional description of the resource values,objectives and operational considerations for this 
management area are found in the Willamette National Forest Riparian Management Field Guide.

Standards and Guidelines

RIPARIAN MAN AGEMENT

MA -15-01 The width of the ripar ian management area shall be identified by an on-site 
reconnaissance of topographic and biotic featur es and shall be based on the 
watershed objectives for fish and wildlife habitats, water quality, and recre-
ation.

MA -15-02 This management area shall include the 100-year floodplain within 400 feet 
fr om the edge of the active channel. Any portion of the 100-year floodplain 
extending beyond 400 feet should not be included in this management area,
but shall bemanaged in accordance with Executive Order 11988.

MA -15-03 Widths that should be considered when determining the management area 
boundaries are shown below. Exceptions to this range should be documented 
in project records or envir onmental assessments.Wider areas may be designated 
to allow protection of riparian stands from wind, to use logical topographic, biological or 
road boundaries. Narrower areas are anticipated only in exceptional situations.

Perennial Streams Hor izontal
Width

Class I 150 to 400 feet
Class II 100 to 200 feet
Class III - Stable 50 to 100 feet
Class III - Potentially highly unstable & moderately stable 75 to 125 feet

Inter mittent Streams
Class IV - Moderately stable 25 to 50 feet
Class IV - Potentially highly unstable 25 to 100 feet

Lakes 600 feet
Reservoirs NA

Small Wetlands 150 to 600 feet
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MA -15-04 This management area does not include areas adjacent to reservoirs. Management of
areas adjacent to reservoirs should follow direction of Forest-wide S&G for water qual-
ity and other resources and management area S&G as allocated.

MA -15-05 The following process shall be used when projects or management activities have the
potential to create long term, short term, or cumulative adverse effects to the values of
the rivers, streams,wetlands,lakes and adjacent ripar ian areas:

1.Locate the management area using the following criter ia;·Within the 100 year floodplain (less than 400 feet from active channel);·Occupied by water tolerant vegetation;·Having vegetation potentially capable of shading or contributing organic 
small matter to the water body;·Having vegetation that contributes significantly to bank stability .· Incorporate natur al ir regularities of topography and consider recreation 
and wildlif e use patterns.·Required to provide large woody material to the water body.

2.Identify the beneficial uses,values and objectives for the area. (See Appendix 
E, Watershed) Wetland and ripar ian area values and objectives should be 
established on a subdrainage area or larger, and should address connectivity 
of ripar ian habitat and the influence on downstream effects.

3.Identify the effects of proposed actions on the following

· Public health, safety, and welfare, including water supply, quality,
recharge, and discharge; pollution; f lood and storm hazards; and sediment 
and erosion;

·Maintenance of the natur al systems,including conservation and long
term productivity of existing flora and fauna,species and habitat diversity 
and stability , hydrological utility , fish, wildlif e, timber;

·Other uses of wetlands in the public interest,including recreational,
scientific, and cultural uses. (See EO 11990)

4. Assess necessary actions to preserve the beneficial values,and to reduce or 
mitigate loss of wetlands by giving preferential consideration to r ipar ian 
dependent resources when conflicts occur among land uses. (See FSM 2526.03)

5. Develop a ripar ian prescription that documents the objectives and actions 
to be implemented (including contract clauses and language as appropriate) 
in the ripar ian management area.

6.Monitor location and effects,and track results through appropriate databases.

Management practices shall be designed to prevent detrimental changes in 
water temperatur e or chemical composition,blockage of water courses,or
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sedimentation within r ipar ian areas which seriously and adversely affect water condi-
tions or fish habitat. (36 CFR 219.27(e)).

WATER QUALITY

MA -15-06 Vegetation will be managed to provide water temperatur es which protect beneficial uses,
as described in Oregon Administr ative Rules 340-41-422.

MA -15-07 All pr oject proposals in the Salmon Creek and Marion Creek watersheds shall 
include an objective to improve water quality . A major part of this objective will 
be to maintain (Marion Creek) or reduce (Salmon Creek) maximum summer water 
temperatures that are 70 degrees F or less by 1995,and 67 degrees F by 2000. These 
watersheds are the water source for State of Oregon fish hatcheries.

MA -15-08 At least 75% of the existing shade should be maintained.

MA -15-09 Activities with potential effects on Class III and IV streams shall be scheduled
and designed to maintain or improve water quality in downstream Class I 
and II waters.

MA -15-10 Projects shall be designed using BMPs to meet Oregon State Water Quality 
Standards.Refer to General Water Quality Best Management Practices,Pacific 
Northwest Region, 1988 and Appendix E,Watershed for further information on BMPs.

MA -15-11 Streambanks and channel stability shall be protected, rehabilita ted or en-
hanced to meet the water quality and aquatic habitat objectives.

MA -15-12 Management in ripar ian areas shall provide for a continued input of large 
woody debr is at r ates similar to those in areas without past timber removal.
Large wood will reduce the movement of debris torrents through channels and provide 
channel stability. Channel stability will also be maintained through measures listed in
Forest-wide Standards and Guidelines for Water Quality.

MA -15-13 The value and functioning of floodplains shall be protected, rehabilita ted or
enhanced. Floodplains are valuable for reducing stream velocity and temporarily storing
water during high flow events.

WILDLIFE and FISH MAN AGEMENT

MA -15-14 Project activities within or adjacent to ripar ian areas shall protect, rehabilita te,
or enhance streams to provide high quality habitat for a diversity of native 
aquatic species.Management indicator species for riparian areas are resident and 
anadromous salmonids.

Stable, diverse habitat for salmonids can be achieved with the following:

·Large wood:Diameter and length of woody pieces may vary according to the stream 
width and gradient; pieces larger than 25 inches in diameter are generally preferred. 
Large wood in the stream will provide a variety of habitat and nutrient characteristics.
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·Pools:A primary pool every 5 to 7 channel widths in streams with less than a 2% 
gradient and every 3 to 5 channel widths in streams with a 2 to 8% gradient provides
rearing habitat during summer low flows.

·Substrate:A well sorted variety of gravels,cobbles and boulders,with less than 20% 
of spawning gravels in fines (< 1.0mm),and less than 25% embeddedness of cobbles 
in rif fle areas provide salmonid and invertebrate spawning and rearing habitat.

· Floodplains:Stable, vegetated floodplains provide areas of slow water and refuge 
habitat during high flow events.

· Food source:Year-round input of leaf, needle, and insect material from a variety 
species provide a variety of food sources for salmonids and invertebrates.

MA -15-15 Habitat rehabilita tion or enhancement projects should be identified and 
evaluated in areas adversely affected by past events. Project proposals should 
consider long-term maintenance needs and should be monitored for effectiveness.

MA -15-16 Habitat for r ipar ian dependent terrestrial species shall be protected, rehabili-
tated, or enhanced. Factors to consider include microclimate, vegetation, and downed
woody material.

MA -15-17 Where designed to provide connectivity and dispersion,greater than 10 live,
overstory trees per acre and 15 down trees per acre greater than 24 inches 
DBH should be maintained. This also provide down woody debris cover for 
small mammals,amphibians and reptiles.

MA -15-18 Habitat potential for cavity excavator species should be at least 80% of the 
potential population habitat in r ipar ian areas.(See Forest-wide Wildlif e Standards 
and Guidelines).

RECREATION MAN AGEMENT

MA -15-19 Ar ea management practices should result in a physical setting that meets or 
exceeds the ROS class of Roaded Natur al.

MA -15-20 Developed recreation and dispersed recreation sites should be compatib le 
with r ipar ian dependent resource objectives.

MA -15-21 Projects to reduce safety hazards from dead, defective or hazardous trees in 
r ipar ian areas should be evaluated to ensure adverse effects to ripar ian 
dependent resources are recognized and mitigated. This includes trees currently 
in river or stream channels and standing dead trees adjacent to trails or other recreation 
facilities.

MA -15-22 Water withdr awn from streams or lakes for recreation facilities shall have no 
adverse effects on ripar ian dependent resources.

81



SCENIC RESOURCES

MA -15-23 All design and implementation practices should be modified as necessary to 
meet the VQO of Partial Retention. In the event that unregulated harvest is 
necessary to salvage timber within the area,practices should be employed in 
a manner that seeks to achieve a VQO of Modif ication.

TIMBER MAN AGEMENT

MA -15-24 No programmed harvest shall be scheduled.

MA -15-25 Salvage harvests should occur only when existing conditions are detrimental 
to ripar ian condition and ripar ian dependent resources. (See Forest-wide Standard 
and Guideline, Changed Environmental Conditions.)

MA -15-26 A r ipar ian prescription shall determine if tr ees need to be felled to maintain 
or enhance ripar ian objectives,if tr ees may be felled to facilitate activities in 
adjacent management areas,and if felled trees should be removed from the 
area.Riparian objectives are commonly met if yarding corridors through the area are 
spaced at least 200 feet apart.

MA -15-27 Streambanks shall be protected by directional felling and suspending logs 
above streambanks adjacent to live water dur ing yarding, and by using 
appropriate road design techniques where roads might impact streambanks.
On streambanks adjacent to dry stream channels,logs will be fully suspended and 
directionally felled where practicable. Where it is not practicable, streambanks will be
stabilized following yarding activities,and prior to stream flows in the channels.

MA -15-28 Silvicultur al prescriptions for existing regenerated stands within ripar ian 
areas shall be designed to achieve ripar ian objectives.

MA -15-29 Silvicultur al prescriptions should be developed for r ipar ian areas affected by past har-
vest activities or catastrophic events to reestablish stands that provide a mixture of hard-
wood and conifer species similar to undisturbed sites.

MA -15-30 Application of fertiliz er to the ripar ian area,and to live water should occur 
only when prescribed to meet ripar ian terrestrial or aquatic objectives.

FIRE MAN AGEMENT

MA -15-31 Suppression strategies,practices and activities shall have minimal effects on 
objectives for water quality, aquatic and terrestial wildlif e and plant species,
recreation, and visual resources.

MA -15-32 Fuel treatment prescriptions should protect streamside vegetation and 
maintain the vegetation and woody debr is necessary for channel stability .
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MINERALS AND ENERGY

MA -15-33 Miner al management shall be compatib le with r ipar ian resource management 
goals. Aquif ers and downstream resources shall be protected as well as the 
immediate ripar ian resource.

LANDS

MA -15-34 On lands considered for exchange a floodplain and wetland determination 
and assessment of impacts,with public notice shall be made. Acquisition of 
wetlands that may be of significant wildlif e, fisheries or recreation values 
shall be encouraged.

MA -15-35 Special use applications should show compatibility with mana gement area 
objectives before approval.

FACILITIES 

MA -15-36 New roads should be planned to minimize effects on ripar ian areas. Projects 
should be evaluated as to which location will most lik ely meet ripar ian 
objectives. Locating roads outside of riparian areas is preferred when possible.

MA -15-37 Where stream crossings are necessary for access,a crossing location should 
be selected which will best meet ripar ian objectives.

MA -15-38 Construction and reconstruction of crossings or habitat impr ovements projects 
on fish bearing streams should allow for passage of both adult and juvenile 
fish during appropriate times of the year.

MA -15-39 Deposits of sediment (silts and clays) in detrimental amounts shall be prevented 
dur ing road construction and maintenance activities, and during periods of 
road closures. Road surface maintenance will use materials and methods designed to 
minimize sediment and deleterious chemicals.

MA -15-40 Temporary roads constructed to facilitate rehabilita tion and enhancement
projects shall be compatib le with r ipar ian objectives,and should be closed 
following project completion.

RANGE MAN AGEMENT

MA -15-41 Domestic livestock grazing should not be permitted.
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APPENDIX 5. Another View of New Forestry (Paper Delivered at Annual Meeting,
Society of American Foresters, Eugene, Oregon, May 4, 1990 by
William A. Atkinson, College of Forestry, Oregon State University
Corvallis, Oregon) 

When you see the results of New Forestry in the field it is clear it is not new, it has been 
around for years - we have just called it a ‘Real Estate Cut’. It is a pleasure to be here. There 
has not been a lot of discussion about New Forestry in the profession, at least not outside the 
narrow discipline of old growth ecology. You don’t see anyone asking forest engineers, forest 
economists or practical operating people what they think about New Forestry. I have been 
wondering why this lack of debate and have come to the conclusion that nobody took these 
people seriously. New Forestry was dreamed up by academics working as a closed group on the 
HJ Andrews Forest. Most of us felt that nobody in their right mind would actually practice this 
stuff. But it turns out today that not only are people applying New Forestry across the landscape, 
but proponents of New Forestry have been successful in catching the ears of some very 
influential people. People such as the Chief of the Forest Service, supervisors of National 
Forests and regional foresters. The academics had a program when the Forest Service badly 
needed a program. So now we are all charging off to practice New Forestry. Have you been out
in the woods recently to see the new cuttings on National Forest lands? You have to look pretty
far anymore to find a good old fashioned clearcut. Most New Forestry harvest units look like the 
logger got half way through and walked away in disgust. This charging off and practicing 
something new in forestry is an example of what I call the ‘lemming effect’. We all move in the 
same direction at once without a whole lot of thought and caught up in the spirit. A good 
example of the learning effect is when we all grew container seedlings. Everybody had to have 
container greenhouses and produce container seedlings. It took years and years to finally sort 
that one out. 

I would like to make five major points today (Figure 1). The first point is that New 
Forestry is obsolete, it fights the last war. The last war refers to the era of compromise in an 
attempt to manage the forest under multiple use. The second point is that the loss of land base 
for commercial forestry is the real issue; that’s the new war. Third, the wood supply situation is 
too serious for what I call ‘hobby silviculture’ (my word for New Forestry). Fourth, New 
Forestry is not good forestry, technically it is a disaster; and point five, a better solution is to 
modify plantation forestry. If you were to remember nothing else of my talk, please remember 
these five points.

1. ‘New Forestry’ is Obsolete: It Fights the Last War

2. Lossof land Base for Commercial Forestry is the Real Issue

3. The Wood Supply Situation Is Too Serious for ‘Hobby Silviculture’

4. ‘New Forestry’ Is Not Good Forestry: Technically It’s A Disaster

5. A Better Solution Is To Modify Plantation Forestry

Figure 1. Major Points
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New Forestry is Obsolete: It Fights the Last War

Let’s start with point one, New Forestry is obsolete, it fights the last war. Several years 
ago when New Forestry was first put forward we were still operating under a definition of 
multiple use that called for managing for several uses on the same piece of forest land. We have 
been arguing about the definition of multiple use for as long as I have been in forestry; does it 
mean managing one acre for many uses - or does it mean managing for one dominant use on an 
acre and separating the acres spacially?

Back in the days when we were still trying to manage the forest under the definition of 
several uses on one acre New Forestry might have made some sense, not much, but some. It 
took the politicians and the courts to finally settle the definition of multiple use. The definition 
today is to manage for a single dominant use, spacially separated. We have lands specifically set 
aside for riparian zones to protect stream banks and fish habitat, with no timber harvesting 
allowed. Areas have been set aside for headwall protection and protection of other unstable 
areas, with no timber harvesting allowed. Areas are set aside for various wildlife habitats and 
wildlife corridors, with very little timber harvesting allowed. Areas are set aside for research 
natural areas, for visual and scenic areas, for wild and scenic rivers, with no timber harvesting
allowed. Areas are set aside specifically for parks and recreation areas, with no timber 
harvesting allowed. Areas are set aside for wilderness and for spotted owls, with no timber 
harvesting allowed. We have clearly defined multiple use to be single dominant use spacially 
separated.

So, under this scenario, we are no longer considering managing forest acres for several
uses. This was the very reason that New Forestry was invented. When Jerry Franklin first 
proposed New Forestry he said it was a response to an either/or mentality; either lock it up or
manage it intensively for timber (Figure 2). He also said that environmentalists must move away
from preservation as the sole solution for their social objectives. The fact is that they haven’t
moved away from preservation, if anything they are pushing even harder. So this middle ground
approach was aimed at fighting the last war, the war where we assumed that timber production
would coexist with wildlife, scenery and all of the rest.

New Forestry

Plantation Lock
Forestry Up

Figure 2. Original Concept of New Forestry
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This war has been lost, New Forestry is no longer credible. The job now is to grow as 
much wood as we can on the scraps of forest that we have left. Now that we have locked up 
enough forest land to take care of fish, birds, animals, water, recreation and all of the other 
professed forest values lets get down to work and grow some wood that can actually be used by
people!

Loss of Land Base for Commercial Forestry is the Real Issue

This brings me to point 2 - loss of land base for commercial forestry is the real issue. A 
major problem that we have in forestry today is the locking up of our timberlands, which results 
in the loss of commercial forest land base. Contributing to this loss of land base are the various
resource specialists (fisheries and wildlife biologists, hydrologists, etc.) who are carving out their
own set of land withdrawals. For example, the new Siuslaw National Forest Plan includes the 
withdrawal of 128,000 acres from the commercial land base. Removed are some of the most 
productive timber growing land on the Forest. Reasons given are to reduce landslides and 
protect fish populations, but there is very little scientific evidence to support these expectations.
Figure 3 shows what is happening to available timberland on federal property in western Oregon.
Forty percent of Forest Service land has been set aside for uses other than growing timber, as 
well as nineteen percent of Bureau of Land Management land. And this is before any 
withdrawals associated with the spotted owl being listed as threatened or endanger.

Western Oregon, May, 1990

Available Not Percent
for Commercial Available Not
Forestry Available

(thousand acres)

Forest Service 2,970 1,979 40

BLM 1,623 381 19

4,593 2,360 34

Source: Timber for Oregon’s Tomorrow: The 1989 Update. OSU 1990

Figure 3. Currently Available Federal Timberland
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The Wood Supply Situation Is Too Serious for Hobby Silviculture 

Point 3 is that the wood supply situation is too serious for hobby silviculture. I would like 
to remind the proponents of New Forestry that we are in deep sheepdip regarding wood supply in
Oregon. Figure 4 shows western Oregon harvest levels for the Forest Service and BLM at 2.9 
billion board feet over the years 1983-87. Latest plans show a slight reduction to 2.6 billion, but
with the owl listed we are down to 1 6 billion board feet, a 55% reduction from the 83-87 
average.

This is a shocking situation! We are looking at nothing less than a social calamity. Much 
of what forestry once offered toward building the rural economy of this State is rapidly 
vanishing. I would also like to point out in reference to this figure that the current plan numbers 
are suspect, even before the owl. The 2.6 billion board foot harvest level shown in the latest 
plans is in spite of the major land lockups discussed in point 2. In order to reach this level of cut 
the Forest Service is assuming intensive management for timber production on those lands that 
they have available to manage. Without intensive management the cut will decline even more. 
This reduction in wood supply is on top of what is lost because of the owl. We need to ask the
Forest Service: “are you truly going to manage lands that you have available for timber 
production so as to achieve yields associated with intensive management”? If not, projected 
harvest levels are too high. For whatever its virtues. New Forestry will not produce anything like
the timber that can be produced under plantation forestry.

FOREST SERVICE AND BLM

Billion Bd. Ft. % of 1983-87 Average

1983-87 Average 2.9 100

Latest Plans 2.6 90

Estimate
With Owl 1.6 55
Listed

Source: Timber for Oregon’s Tomorrow: The 1989 Update. OSU 1990

Figure 4. Western Oregon Harvest Levels
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Where are we going to produce wood for this world that we live in? We see a tremendous
increase in world population and soaring demand for wood products. Where are we going to 
grow wood? Are we going to grow it here in the Northwest where we have the best species and 
the best land management practices, or are we going to grow needed wood in the tropics where
soils end up washing down the streams and into the sea? What’s best for planet Earth?

New Forestry Is Not Good Forestry: Technically It’s a Disaster

I will start by listing some characteristics of New Forestry, since proponents deal with 
nebulous concepts, but not a lot of detail as to how you carry these practices out in the field.
Somebody here today at least ought to list what we are talking about in terms of forest practices.

Here are some of the characteristics of New Forestry:
Lockups/No Cut
Wide buffers
All age silviculture
Partial cuts
Reduced clearcutting
Multiple entries for harvest (come back every 10 years and log it again)
Multi -layer stands
Retain overstory trees
Retain understory brush
Leave woody debris on site
Manage for a diversity of tree species
Leave wildlife snags and trees/leave entire stands for wildlife
Longer rotation ages
Landscape level considerations such as control over size and location of harvest units
Adjacency constraints (if you log this you can’t log that)
Corridors for wildlife
Limitations on harvesting, particularly in watersheds, relating to water quality, water quantity
and scenery.

Let’s take a look at history and see what we can learn. Back in 1934, CJ Buck was 
Regional Forester for the Forest Service Region 6. He called for an abandonment of clearcutting 
to be replaced with frequent light cutting, which retained a large percentage of forest canopy and
used single tree selection in all age stands. Does that sound familiar? This was the practice of 
the Forest Service up until the 1950’s, and was tested on a large scale. Fortunately, one of the 
most famous silviculturists in the Northwest, Leo Isaac, decided that he would study the results 
of these practices. So Leo set up a series of permanent plots in Forest Service cutting units over a
long period of time and published his results in 19562. Leo Isaac concluded that these practices
resulted in accelerated windfall, huge mortality losses, damage to residual stands, and bark beetle
attacks. Very little Douglas-fir regeneration was obtained, but there was regeneration of tolerant
species such as cedar, hemlock, and fir. Another famous silviculturist addressed these cutting 
practices as well. David M. Smith, from Yale University, one of the best known silviculturists in the
United States gave a paper at the Western Forestry Meeting in 1970 in which he called this 
experience ‘a fiasco’3.

2 Isaac, Loe A. ‘Place of partial cutting in old growth stands of the Douglas-fir region’; USDA
Forest Service, Pacific Northwest Forest and Range Experiment Station, Research Paper No. 16,
March 1956.

3 Smith, David M., ‘Applied ecology and the new forests,’ Proceedings: Western Forestry and
Conservation Associations annual meeting, 1970.
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I would like to read just a short quote from David Smith’s paper. This section is called 
Ecological Lessons from the Selective Cutting Fiasco: “The selective cutting episode of 1930-50 
has been too easily forgotten by foresters and overlooked by ecologists. Cuttings then conducted 
in the pursuit of single tree selection, development of all age stands, gentle treatment of nature 
and sustained yield proved to be such a fiasco in the ancient stands to which they were applied 
that our profession has been all too reticent to discuss them.”

Another problem with New Forestry is its scientific basis and credibility. I speak for many 
scientists in this regard. Figure 5 depicts the scientific method for everything but New Forestry. 
Scientists usually start with some sort of a research hypothesis, go through a period of 
experimentation and trial, apply statistical tests, reach a conclusion, interpret what that means 
and set up small scale field trials, which are then applied operationally, evaluated, changed, and
eventually, after quite a long process and iteration, arrive at dependable implementation. This is
how we have developed the technology that lies behind plantation forestry. For example, look at 
the decades and decades of work that have gone into the development of reforestation practices.
When I first started forestry, we were mostly planting dead seedlings. Today if we don’t get 
90% survival we think that something is wrong. It all didn’t just happen, it took a tremendous
amount of work by hundreds of people to put together this system of improved reforestation. 
The same thing is true of thinning and fertilization research. There have been literally hundreds 
of thousands of trees measured, treated and remeasured over decades of time to develop 
prescriptions for thinning and fertilization. We used to have big arguments on whether we 
should leave 360 or 340 Douglas-fir trees per acre after pre-commercial thinning. We put in 
trials, tests and hard work to determine which is the right number. And look at the amount of 
work that lies behind tree improvement programs. What we take for granted today as 
conventional forestry technology did not come easily or quickly.

Figure 6 depicts the scientific method that is being used by New Forestry proponents, an 
end run around the right way to establish new practices. They start with a research hypothesis,
experiment, draw a conclusion and jump right into operational implementation on a large scale. 
And in between is a great deal of hype with scientists running around the halls of Congress, 
banging on doors in order to get their system in place. Completely lacking is the operational 
testing that is needed.

Consequences of New Forestry

Turn now to some of the consequences of New Forestry. I have divided my remarks into three
areas: harvesting, future stand management, and protection/long term productivity.

Harvesting (Figure 7)

One of the first consequences of New Forestry is the increase in the cost of harvesting and 
silviculture due to the complex system being installed. We have demonstrated time and time 
again the tremendous costs involved in partial cutting and repeated logging entry. Silvicultural 
costs have not been studied as much, but we know that it is going to take a great amount of 
money and talent to ‘pull off ’ these New Forestry systems. Where is the Forest Service going to 
get the money and where is the Forest Service going to get the talent? It seems to me that New
Forestry is a device to move deficit timber sales to Western Oregon. Where is the additional 
money going to come from to practice New Forestry? It is going to come right off stumpage
receipts. Counties are not going to get as much money as they should for schools and roads, and 
the Federal Treasury is not going to get as much. Recipients of timber receipts do not even know
that they are being shorted; its a hidden cost. Where is the Bureau of the Budget when we really
need it?
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For Everything But ‘New Forestry’

Research Operational
Hypothesis Implementation

Experimentation Evaluation and Change

Statistical Tests Field Trials

Conclusion Interpretation

Figure 5. The Scientific Method 

Research
Hypothesis

Experimentation

HYPE OperationalConclusion
Implementation

Figure 6. The Scientific Method for New Forestry
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Harvesting · Increased costs due to complicated 
logging and complex silviculture

· Loss of revenue and decreased yields 
due to:
- leaving merchantable material 

in the woods
- windfall from trees unaccustomed 

to open conditions
- unmanaged stands left as buffers or 

for wildlife

· Damage to residual trees during harvesting 
and site preparation

· Safety in logging, as workers try to avoid 
standing snags and trees

Figure 7. Consequences of New Forestry - I

Future Stand Management · Decreased Yields: Sloppy clearcuts make
sloppy plantations

· Lack of full stocking, especially of
intolerant Douglas-fir and pines

· Destruction of advanced regeneration
during future harvest entries

· Disease passed from remaining overstory
to understory (eg. mistletoe)

· Brush buildup as understory vegetation
is exposed to light: Intense brush
competition with conifers

Figure 8. Consequences of New Forestry - II 
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The second point under harvesting (Figure 7) is the loss of revenue and decreased yields 
due to leaving merchantable material in the woods, increased windfall and unmanaged stands left 
as buffers or for wildlife. Much of the material that is being left after logging under New 
Forestry is merchantable. It is not cull as they would have you think, it is valuable material. 
This is an investment of capital being left out in the forest.

Windfall is a major problem. We have a good example of that close to Corvallis. I am
Director of OSU’s Research Forest. Last year I was pursuaded to try some of these New 
Forestry cuts and we have a windfall disaster on our hands today, over 3 million board feet 
blown down on a forest of only 12,000 acres. Much of this is associated with partial cuts. I’m 
waiting now for an old-growth ecologist to come into my office to tell us to leave it out there for
organic addition to the soil. Anyone who manages timber on the coast of Oregon or in the 
Cascades has got to deal with wind as a major management factor, as much in the picture as site
quality or soil characteristics. You have to design systems that work, and one thing we have
learned is not to leave trees standing by themselves when they have been growing in a closed 
stand - they blow down. The storm that came in January 1990 is not a unique storm. We have 
these storms every few years. We have got to manage around windstorms. I would like to know
what the windfall situation is on the HJ Andrews Forest and on the local national forests. How
much timber was blown down and how much of it is associated with these New Forestry types of
harvest? How much of this wood will not be utilized?

The third point on Figure 7 is damage to residual trees from logging and site preparation.
How do you protect scattered trees when you leave them standing in the middle of a logging 
unit? It can be done but it is costly. How do you protect trees during site preparation? If you 
want to burn, how do you burn without killing the trees that you left? I have had silviculturists 
tell me that the wildlife biologist says it is okay to kill these trees: “we don’t mind losing some 
of them because they will turn into snags, which we want.” That’s fine, but capital is being 
invested out there for wildlife and everybody needs to be aware of that.

The final point on Figure 7 is safety. People are getting killed by snags and trees left in the
middle of logging areas. State of Washington safety people are really clamping down on partial 
cuts because of the danger of working around snags and trees.

Future Stand Management (Figure 8)

Turn now to future stand management and some of the consequences of New Forestry. 
The first point is decreased yields: sloppy clearcuts make sloppy plantations. You don’t hear 
proponents of New Forestry talk very much about wood productivity. They don’t really seem to
care very much about forest yields. When you go out in the woods and see the results of New
Forestry in practice the thing that will hit you is that you do not have anything like the full 
stocking easily obtainable under plantation silviculture. When you go on a field trip and look at
New Forestry be sure and get into the unit; look at stocking; and look at the amount of brush, 
weeds and trees being left to compete with whatever seedlings are there. People who propose 
New Forestry don’t often show you the stand close up, they like to stand on a landing and wave
their hands over an entire watershed. Don’t let them do that, make them take you out in the field
and show you what is really going on. That is point 2 of Figure 8, lack of full stocking, 
especially of intolerant Douglas-fir, as Leo Isaac pointed out so well.

Point 3 of Figure 8 concerns destruction of advanced regeneration during future harvesting. 
It is always a problem to remove overstory trees without destroying advanced reproduction. If 
you are not going to remove the overstory but leave it for the next rotation, that needs to be 
considered as a capital investment and accounted for into the cost benefit analysis.
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Point 4 (Figure 8) is the disease situation you are setting up. New Forestry may well be a
strategy for disease enhancement. A good example is mistletoe. Disease may be the ‘revered
old-growth heritage’ that is passed down from old stands to young stands.

The final point of Figure 8 deals with brush buildup as understory vegetation is exposed to
light. New Forestry could well be encouraging intense brush competition with conifers. 
Anybody who has worked with a vigorous brush species knows what happens when you take off
the overstory and allow light to reach the forest floor. The brush goes absolutely ‘bananas’; it is
going to crowd any conifers that are left. Proponents of New Forestry have got to address these
problems somehow. You don’t hear them worrying about practical problems, they are much 
more concerned with nebulous ecological concepts and political adroitness then they are with 
trying to come up with solutions that work.

Soil Protection/Long Term Productivity (Figure 9)

The final point dealing with consequences of New Forestry is soil protection and long term
productivity. One concern is the soil compaction that you get with multiple entry logging. It is 
hard enough to control a logging operation the first time, but to try and control it time and time 
and time again is just leading to trouble. In my opinion we ought to go in and do our logging 
once and then stay out for the rotation. Point 2 of Figure 9 concerns the disastrous wildfire 
potential from slash. If we are going to leave great quantities of slash out there it is going to dry 
out and could be a disaster waiting to happen. Finally, New forestry brings us the happy 
prospect of insect buildup in slash (e.g. bark beetles) which then move into green trees. This is
another observation of Leo Isaac. We have to deal with fire and insects if we leave a lot of slash 
out there in the woods.

And finally, visual appearance. To me New Forestry looks like a mess. I doubt whether 
the public will feel it is much of an improvement on clearcuts.

A Better Solution Is to Modify Plantation Forestry

My final point is that a better solution is to modify plantation forestry. I have been 
involved with plantation forestry most of my career and am very proud of it. You know, we 
have been logging in the Northwest for about 150 years, every year for 150 years. We have 
today the most beautiful young forests in the world. Healthy, vigorous, fast growing forests. 
Our third rotation is outgrowing our second rotation and our second rotation did better than the 
natural forest. We are proud of the work that we have been able to accomplish in developing 
techniques for plantation forestry. Believe me, if we hadn’t been practicing plantation forestry 
for the last 30 years we would be in even worse trouble than we are with regard to wood supply.
These young forests that are coming on line are going to save our industry, millions of acres of
beautiful young plantations. So I would ask: “do we throw out a proven silvicultural system or 
do we modify it to achieve new goals?” I believe that a better solution to this problem is 
considerably closer to plantation forestry than it is to New Forestry (Figure 10).

Here are some practical ways to modify plantation forestry to meet new goals, briefly 
discussed under the categories: harvesting, roads and site preparation; stand management; and 
protection/long term productivity.

Under harvesting, roads and site preparation, I think we ought to use clearcuts except in 
areas that are visually sensitive; we ought to construct narrow roads carefully located and 
carefully constructed so that they stay on the hill and don’t slip out. We should use minimum
impact logging: cable systems, helicopter systems, carefully controlled ground skidding. If we 
do compact skidtrails they ought to be ripped so they can be brought back into production. We
ought to do minimal site preparation, light burning in the spring, or use harvesting to control
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Protection/Long Term Productivity

· Soil compaction with multiple entry logging

· Disastrous wildfire potential from slash

· Insect buildup in slash; then move to 
green trees

· Visual Appearance: New Forestry looks 
like a mess; no improvement on 
clearcuts

Figure 9. Consequences of New Forestry - III

Modified
Plantation New
Forestry Forestry

Plantation Lock
Forestry Up

Figure 10. A Better Solution
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slash. We should be doing shovel piling or minimal scarification, trying to live with more slash 
and more brush (not as much as New Forestry people will advocate, but they are on the right 
track here, we need to leave more organic matter out in the woods). We should clump wildlife 
trees around the edges of cutting units and in places where they are out of the way.

Stand management techniques should result in something very close to full stocking, using 
the best quality genetically improved planting stock. We ought to be planting through more 
slash, mixing our species, using micro sites cleverly, and even putting some hardwoods in. 
When it comes to controlling competing vegetation, we need to control the worst of it using 
chemicals (and by hand if we must). We should appreciate the diversity that other species add to 
the forest, especially when conifers are away and free to grow; then we can allow other plants to
grow between them. We ought to maintain species diversity throughout thinning. We ought to 
be leaving special areas for wildlife, but be clever about it; leave areas that are hard to log, 
sensitive soils, wetlands, rocky areas, low sites, hardwood patches, meadows or buffers.

Finally, under protection and long term productivity, we should control the amount of 
slash we want on the forest by wholetree yarding and the location of delimbing. Do we leave 
limbs and tops on the landings or in the woods? It is important to be managing soils by adding
organic matter, by allowing alder to grow intermixed, and by fertilizing.

I will close with some advice to advocates of New Forestry. Don’t move too rapidly, use 
caution, consider cost and yield implications of what you are suggesting. Study research 
findings, understand biological and engineering principles, learn from history, study past results.
Don’t make it too complicated, involve experienced operational people and keep logistics and 
people resources in mind when you are designing your systems. And finally, borrow the best 
ideas from plantation forestry.

Thank you.
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