Appendix C

Concepts for the
Integrated Strategies

Chapter 4 presented the strategies, and some lpackbion the concepts behind those
strategies. This appendix provides more detailéaiimation on these concepts.

The main headings in Appendix C are listed belompdrtant connections between these
headings and Chapter 4 are summarized briefly btHeviheadings.

Stand Type Definitions . . e C-2
This section is linked to “Concept 1 Managlng iaoDlverse Array of Stand Types,”
under “Basic Concepts for Landscape Managementdn8ttype definitions and
guidelines for classifying stands are included here

Landscape Management Principles .. veriennn. C-16
This section is linked to “Concept 2 Landscape @lesto Prowde for a Functional
Arrangement of Stand Types,” under “Basic ConcdptsLandscape Management.”
“Landscape Management Principles.” The concepts atescribed in greater
technical detail here. Guidelines are given foratstining patch types and sizes
across the landscape.

Concepts for the Landscape Management StrategiesS............cocvvvvennnnn. C-22
This section is linked to the landscape managestestiegies.
The Array of Stand Structure TYPeS ......ccevvvviiiiiiiiiiiiiiiiii e ie e vaemn. C-22
Management PathWays ........coouiiiiie i e e e e e e e C-25
Patch Types, Patch Sizes, and Patch Placement ............................. C-28
Managing for Key Structural Components ............ccovevieiiiiienee v v C-36
Silvicultural Practices . C-46

Silvicultural tools WI|| be used to |mplement thmdiscape management strategies.
This section explains common silvicultural tools.
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Stand Type Definitions

Pacific Northwest forests follow a typical progressof stand structures over time, after
a major stand-replacement disturbance. Forest stdrdelop along continuums. The
stand type definitions given here represent snapsffostand conditions taken along the
various continuums.

Because the definitions describe points along naatns, it will not always be apparent
how a particular stand should be classified. Thmerical guidelines given in this section
can help the field manager to classify standsabes where stands do not quite match the
numerical guidelines, the stand should be claskdi® the type indicated by the majority
of factors. Some tips are given here for the stamoist likely to be confusing.

The stand types are defined briefly in the sidelmathe next page. In the following pages,
a detailed description and computer-modeled exaamgl@iven for each type.

Each of the stand descriptions on the next few p&ges four parts: a description of the

stand characteristics, an explanation of the steavelopment process that occurs in that
stand type, classification guidelines, and managéroencepts for that type. The terms

for both stand types and development processessackthroughout the FMP. The stand

type names are used when the discussion refetartid sondition. The process names are
used when the discussion refers to stand develdpponecess. The table on the next page
shows the relationship of stand types and standldpment processes.

Five stand types are described. The stand typdy &pronifer, hardwood, and mixed
stands. It is anticipated that the landscape waitisist primarily of conifer stands with
some hardwood component.

This section ends with a brief discussion of olovgh and hardwoods.
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Stand Type Definitions

Structure-based management (SBM) classifies theynuiverse forest stand
structures into five basic types.

Regeneration (REG) — This stand type occurs when a disturbance sutimasr
harvest, fire, or wind has killed or removed masal of the larger trees, or when
brush fields are cleared for planting.

Closed single canopy (CSC) —This stand type occurs when new trees, shrubg,
and herbs no longer appear in the stand, and sgisting ones begin to die from
shading and competition, in a process called stastusion.

Understory (UDS) — This stand type occurs after the stem exclusiosgss has
created small openings in the canopy, when enoigitt &nd nutrients become
available to allow herbs, shrubs, and new treggdw again in the understory.

Layered (LYR) — This stand type occurs as the process of undagnsmitiation
progresses where openings in the canopy persiath&nd herb communities are
more diverse and vigorous, and two or more distagtrs of tree canopy appear.

Older forest structure (OFS) — This stand type occurs when forest stands attajn
structural characteristics such as numerous largest multi-layered canopy,
substantial number of large, down logs, and larggs. It is not the same as old}
growth, although some of its structures are sintdasld growth.

Table C-1. Relationships between Stand Type Deftions
and Stand Development Processes

Stand Type Stand Development Process

Regeneration (REG) Stand Initiation (SI)

Closed Single Canopy (CSC) Stem Exclusion (SE)
Understory (UDS)
Layered (LYR) [ ) Understory Reinitiation (UR)

Older Forest Structure (OFS)
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Figure C-1. Stand Type 1 — Regeneration (REG)
(Shrubs and Herbs Not Displayed)
Stand Development Process — Stand Initiation (SI)

Stand Characteristics

The site is occupied primarily by tree seedlingsaplings, and herbs or shrubs. The trees
can be conifers or hardwoods. Competition amondrtes and other vegetation is not yet

resulting in widespread loss of herb or shrub &y€he herbs and/or shrubs are widespread
and vigorous. This type includes first year regategl stands, and continues to the stage
when the trees approach crown closure. At thattpthie increasing crown closure shades

the ground, and causes a significant loss of vagaleath of understory vegetation.

Stand Initiation Process

This process begins when a disturbance such aettihadvest, fire, or wind has killed or
removed most or all of the larger trees, or whedesitable vegetation is cleared for
planting. Varying levels of herbs, shrubs, or adeahtree regeneration may remain from
the previous stand, as well as such stand compoasngnags, live green trees, and down
wood. New plants (trees, shrubs, and herbs) begiwigg from seed, sprouts, artificial
regeneration, or other means in the early yeatkigfstage. In the later years of this stage,
trees begin shading out the other stand components.
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Classification Guidelines for Regeneration Stands

Numerical Herbs, shrubs, and grasses cover 20 to 80 perdetiteo
guidelines ground.
Examples In most cases, these stands will be stocked predmtty with

Douglas-fir, western hemlock, or other conifers.nylaf these
stands will have 200-400 trees per acre and wiljeafrom 1-

15 years old. These numbers are not requiremenis, b
descriptions of what to expect.

Classification tips Regeneration stands that are precommercially tHirarel/or
pruned should be classified as regeneration stantilseither
the shrub and herb layer diminishes to the poatttthe stand is
closed single canopy or until the average stananelier
reaches 6-10 inches and adequate understory &xistset the
definition of an “understory” stand.

Management Concepts for Regeneration Stands

Snags, down wood, and residual live green tredsbwitarried over or recruited from
the previous stand.

Deciduous trees and fruit-bearing shrubs and aieedesirable components.
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Figure C-2. Stand Type 2 — Closed Single Canopy (C$
Stand Development Process — Stem Exclusion (SE)

Stand Characteristics

Trees fully occupy the site and form a single, maamopy layer. There is little or no
understory development. Where understory vegetatiosts, there is low shrub and herb
diversity. The shrub and herb layers may be comlgletbsent or may be short and
dominated by one or two shade-tolerant specie$, assword fern, Oregon grape, oxalis,
or salal.

Stem Exclusion Process

As the trees established in the regeneration gpiaye larger in height, crown size, and root
development, they eventually begin to compete &gmtly for moisture, light, and
nutrients. The stem exclusion process begins wkeantrees, shrubs, and herbs no longer
appear and existing ones begin to die, due to sbamhd other competitive factors. The
shrubs and herbs begin to die out of the underdimsly and later in the stage, may
essentially die out of the stand altogether. Thestrtbegin to show decreasing limb sizes,
diameter growth rate, and crown length. Later, éesspetitive trees die. If root diseases are
present they cause additional trees to die. As doees die, snags and coarse down wood
begin to appear in the stand. The surviving treesvdarger and have more variation in
height and diameter. Near the end of the stagejgintvees have died and the living trees
have enough variation that small gaps form and nstaly trees, shrubs, and herbs begin to
reappear.

Classification Guidelines for Closed Single Canop$tands

Numerical A variety of herbs, shrubs, and grasses usuallgrcl®ss than

guidelines 30 percent of the ground, or only one or two shatkrant
species cover most of the ground.

Examples Stands in this category include: (listed on nexfeda

g C-6 FINAL PLAN Jan. 2001 Cents for the Integrated Strategies

AGENDA ITEM 2A
ATTACHMENT 07



1. Unthinned stands where competition has virtualijninated or prevented significant
herb or shrub development. Any understory treesiggeominimal layering and are not
vigorous.

A range of stand types exists in this category. &m@ample is a sapling stand where the
trees have recently attained crown closure. Ingtasd the lack of light and possibly
lack of nutrients cause the shrub and herb lagetsse their vigor and in many cases
die. In this relatively early stage of CSC the d¢reee just beginning to significantly
compete with each other for light and nutrientssd.af vigor or death of some
individual trees may be evident. However, mosthef trees in the stand have not yet
lost much of their crowns and they are growingdbpiLive crown ratios would likely
be in excess of 70 percent. If silvicultural thimgpior significant natural disturbance
does not occur, the stem exclusion process willgytine further development of this
stand for some time.

A second example demonstrates the range of stamditioms that exist in the CSC
type. If a stand develops under high stocking diessover an extended period of time,
numerous outcomes are possible. One frequent oataonmthinned stands is that the
diameter growth of the individual trees slows, tle® crowns recede, and eventually
height growth slows. There is intense competitionoag the trees for light and
nutrients. Minimal light reaches the forest flodihe result can be densely stocked
stands with individual trees that have very shotwois (live crown ratios less than 25
percent) and very limited to no understory treeulshor herb development. Stands may
remain in this condition for decades. Eventuallgividual trees may dominate or a
disturbance such as windthrow, landslide, or fife thin the stand out and encourage
the onset of the next stage of stand developmeuanderstory reinitiation.

2. Thinned stands where the overstory occupies ofdbie site, preventing development
of a diversity of understory trees, shrubs, or sefbdiversity of herbs and shrubs did
not develop after thinning, or all but a few shaalerant herb or shrub species have
died or will soon die, due to the effects of ovengtompetition.

Thinned stands may react similarly to unthinnedddaonce the stocking density returns
to high levels. Stands that are thinned to very kbewnsities or are thinned more
frequently may quickly move into the understory niation phase of stand
development.

Management Concepts for Closed Single Canopy Stands

- Snags, down wood, and residual live green treesbailrecruited from the existing
stand through natural processes, carried over frenprevious stand, or created from
the existing stand in cases where the trees age kanough to be effective habitat
components.

Deciduous trees and fruit-bearing shrubs and aieedesirable components.
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Figure C-3. Stand Type 3 — Understory (UDS)
Stand Development Process — Understory Reinitiatio(UR)

Stand Characteristics

These stands have developed more diverse herlyudy Btyers than CSC stands and have
trees larger than sapling size. Tree canopies ar@erfrom a single species, single-layered,
main canopy with associated dominant, codominamd, suppressed trees, to multiple
species canopies. However, significant layeringesf crowns has not yet developed.

The least developed stands included in this cayegums stands that consist of a single
species, single-layered, main tree canopy with rahetstory of shrubs and herbs that is
more diversified than simply having one or two shéolerant species. Adequate light is
entering the stands to allow tolerant and intoletaerb and shrub species (e.g., Oregon
grape, sword fern, blackberry, huckleberry, twinfé) to develop and flourish through
continued stand management or natural processes.tyfie also includes stands where
the herbs, shrubs, and understory trees are vigaind beginning to diversify. Vertical
layering may be developing but is not yet extensive

In all UDS stands, the shrub and herb layers &mlylito continue to diversify and
maintain or improve their vigor. These stands offeod potential to develop into highly
diversified vegetative communities. Depending oa thtensity and timing of density
management activities, stands could shift backfarti between the CSC and UDS stand
types over time.

Understory Reinitiation Process

The understory reinitiation process occurs aftemsexclusion, when enough light and
nutrients become available to allow forest floordse shrubs, and tree regeneration to again
appear in the understory. The new understory may grery slowly at higher stand
densities. The amount of understory brush and becus species is minimal at the
beginning, but increases to a substantial comparfahe stand by the end of the stage. In a
stand where density management activities occquémetly, the understory may never be
completely absent. UDS stands are in the earlgeeldpmental stages of this process.
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Classification Guidelines for Understory Stands

Numerical A variety of herbs, shrubs, and grasses cover Afepeor more
guidelines of the forest floor.

Average tree size is at least 6 to 10 inches DBid,teee heights
are generally approaching 40 to 50 feet.

Classification tips Stands that have an actively developing understdryree
species may also be included in this type — eveathiér herbs
and shrubs are not flourishing. Specifically, aldeDouglas-fir
stands with developing understories of western bekfibitka
spruce would fit this description.

Management Concepts for Understory Stands

Snags, down wood, and residual live green tredswitarried over from the previous
stand.

Deciduous trees and fruit-bearing shrubs and aieedesirable components.
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Figure C-4. Stand Type 4 — Layered (LYR)
Stand Development Process — Understory Reinitiatio(lUR)

Stand Characteristics

The vertical organization and structure of thenlgviplant community are more complex
than in the understory type. Vertical layering ddribs, shrubs, and tree crowns is
extensive. Plant communities are complex in terfmsumbers of species and in vertical
arrangement. Shrub or herb layers and tree canopie® or more layers are present.

At the more ecologically complex end of the rangethe LYR stand type are stands that
have a mixture of tree cohorts or tolerant (e.gestern redcedar, western hemlock) and
intolerant tree species (e.g., Douglas-fir, nobig and shrub and herb species (vine
maple, huckleberry, rhododendron, Indian plum, q@is pine). The tree crowns are
arranged in a variety of configurations with sigraht layering of tree crowns from the
tallest trees to the forest floor. The shrub and hayers are diverse in terms of species
and in vertical arrangement. Overall, the plant eamity provides a wide range of
habitat niches from the forest floor to the tophu tree canopy.

If substantial amounts of down wood and snags @xdtstand size is large enough, LYR
stands are assumed to provide habitat for specrasionly associated with older forests.
Older Forest Structure, as defined later in thetise, is merely a Layered stand type that
has attained some specific measure of these stanoutes. Highly diverse Layered
stands that contain all the required attribute®lofer Forest Structure but may lack the
minimum tree diameters are assumed to provide fgignt value to wildlife species
commonly associated with older forests, such ashaor spotted owls, pileated
woodpeckers, and flying squirrels.
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Understory Reinitiation Process

The understory reinitiation process occurs aftemsexclusion, when enough light and
nutrients become available to allow forest floorkdse shrubs, and tree regeneration to
appear again in the understory. The new understagygrow very slowly at higher stand
densities. The amount of understory brush and kethes species is minimal at the
beginning of the stage, but increases to a sulstaomponent of the stand by the end of
the stage. In a stand where density managemeniti@stioccur frequently, the understory
may never be completely absent. LYR stands arkdrater or more developed stages of
this process.

Classification Guidelines for Layered Stands

Numerical Trees of 18 inches or larger DBH and reaching 1 or
guidelines more tall are predominant in the overstory.

At least 30 percent of the stand is comprised gtried
patches. A patch is defined as layered when at &agercent
of the vertical space from the top of the main ttasopy to
the forest floor is filled with layered tree crownsranches
with foliage, and a significant amount of shrubs.

Examples An example is a Douglas-fir stand that has patobles
younger cohort of western hemlock developing unter
main canopy; the younger cohort should be at |88steet
tall.

A second type of patch that may be considered yeritay

occurs when the main canopy is interrupted witrclped of
another, shorter cohort or species throughout astl|&0
percent of the stand. In this situation the patches not
subordinate to a higher canopy, but instead exisjroups
where the trees are at least 30 feet tall andallest tree layer
in the patch forms the canopy. These patches areraéy no

bigger than two acres. An example of this type afdred
stand would be a 150 foot tall conifer stand witiches of
80 foot tall hardwoods scattered through at leBgpe€cent of
the stand.

Classification tips Shrubs and herbs are an important component iovbeall
stand. However, there may be few shrubs or herksome
parts of the stand. For stand classification, #daoot matter
if shrubs and herbs are missing from some patabstyythin
the stand.

Management Concepts for Layered Stands
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Snags and down wood are recruited from the existitagd to supplement those
components carried over from the previous stand.
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Figure C-5. Stand Type 5 — Older Forest Structur¢dOFS)
Stand Development Process — Understory Reinitiation

Stand Characteristics

This stand type occurs when a Layered stand atthmstructural characteristics listed
below. These characteristics are typically linkeithwolder forests or old growth. The
definition is derived from consultation with forest and biologists and represents their
best professional judgment, based on experiencewmnent scientific literature review.

OFS is not intended to be old growth or necesstuilye retained as permanent reserves.
It is intended to provide some or all of the stamat components commonly associated

with old growth. OFS will not necessarily emulatetiae processes and functions of very

old forests. Over time, research and monitorind pibvide better understanding about

the similarities and differences between OFS addrdbrests.

In addition to the variety of trees typically fouimda layered stand, Older Forest Structure
includes each of the following four characteristics

At least 8 or more live trees per acre that areadt 32 inches in diameter at breast
height. For site classes 3, 4, or 5 on the Sanfitate Forest at elevations greater than
3,000 feet, the diameter standard is lowered teast 8 or more live trees per acre
that are at least 24 inches in diameter at breaghh

Two or more tree canopy layers. Frequently onéneflayers will be a shade-tolerant
species.

Snags — at least 6 per acre, 2 of which must lbeaat 24 inches in diameter breast
height; the remaining 4 must be at least 12 inalmesameter breast height.

600 to 900 cubic feet per acre of sound down logedy class 1 or 2), or 3,000 to
4,500 cubic feet of down logs in any or all deckgses 1-5.
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In addition, the following characteristics are naily associated with older forest
conditions, but they may be present to varying eegrand widely differing distributions.
These conditions are not required to be presemhdet the OFS definition. Managers
should retain these components when they are grasdrshould develop them in stands
on the OFS management pathway.

At least one large remnant tree per five acres. ffee must have some of the
following characteristics — deeply fissured badge limbs or “platforms”, broken
tops, evidence of fungal decay, dwarf mistletoegtber evidence of decadence.
Multiple tree species — at least 2 species inclydin understory shade-tolerant tree
species.

Some trees within the stand contain defect or atdrs of decadence.

Diverse understory vegetation including herbs aticshrubs.

Understory Reinitiation Process

The understory reinitiation process described uriderUnderstory and Layered stand
types is also the developmental process occurnmdOFS stands. The understory
reinitiation process occurs after stem exclusionemvenough light and nutrients become
available to allow forest floor herbs, shrubs, arek regeneration to again appear and
survive in the understory. The new understory mepwgvery slowly at higher stand
densities. The amount of understory brush and kethes species is minimal at the
beginning of the stage, but increases to a sulstaomponent of the stand by the end of
the stage. In a stand where density managemenitigstioccur frequently, the understory
may never be completely absent.

OFS stands are essentially LYR stand types thate havhieved the structural

characteristics identified in the definition of QFEhe characteristics identified are not
“magical” thresholds that define a sharp line betmeuse or non-use by species
associated with older forests. The characterisgfiect specific structural characteristics
often found in old growth conifer stands in the ikadNorthwest.
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Old Growth

Numerous definitions exist for old growth. The arsed here is taken from the glossary
of the FEMAT Report (Forest Ecosystem Managemesessment Team) (USDA Forest
Service et al., 1993).

“Old-growth conifer stand — Older forests occurriog western hemlock, mixed
conifer, or mixed evergreen sites that differ digantly from younger forests in
structure, ecological function, and species comosi Old growth characteristics
begin to appear in unmanaged forests at 175-258 péage. These characteristics
include (1) a patchy multi-layered canopy with sred several age classes, (2) the
presence of large living trees, (3) the presendargkr standing dead trees (snags)
and down wood, and (4) the presence of speciedumnational processes that are
representative of the potential natural commuritgfinitions are from the Forest
Service’s Pacific Northwest Experiment Station Resle Note 447 and General
Technical Report 285, and the 1986 interim defwm$i of the Old-Growth
Definitions Task Force.”

On the northwest Oregon state forests, large diahaes or timber harvest eliminated
almost all old growth stands before the state aedquihe lands. Currently only scattered
old growth trees and a few remnant patches of otdvth are known to exist in the
planning area. In the future, old growth will ligebccur on state forest lands in areas
managed for special purposes such as riparian,aneasng habitats for bald eagles or
northern spotted owls, genetic stock of residudl glowth trees remaining from the
Tillamook Burn, or other areas of special concern.

Older Forest Structure is the managed stand tygeishintended to emulate some, and
possibly many, of the functions of old growth. A& Northwest Oregon State Forests
Management Plars implemented, scientific research and monitovingbe necessary to
determine if Older Forest Structure can provide fiections of Old Growth or if the
characteristics of Older Forest Structure shouldhbdified to better emulate specific Old
Growth functions.
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Hardwoods

Hardwood stands are classified along with conifends in one of the five stand structure
types. However, for the purpose of facilitatingadission, hardwood stands are defined as
those stands where hardwood tree species compse than 70 percent of the tree
canopy. Seventy percent is a subjectively set nmeabat identifies when the hardwood
canopy is the dominant vegetative feature thatathtarizes the stand tree canopy and
thus will likely control the focus of stand managarhpractices. Seventy percent is also
being used to identify hardwood stands by curresgearch such as the “Coastal
Landscape Analysis and Modeling Study” (CLAMS) (Td8pies 1996). Common
hardwood tree species include red alder, biglegfiepand Oregon white oak.

Field managers may choose to manage hardwood staritie landscapes for a variety of
reasons, such as to obtain economic benefits frardwood products, to manage tree
diseases in the stand, or to introduce or maimdduhitional vegetative diversity within
conifer-dominated landscapes.

At this time it is assumed that a small percentggebably 10 percent or less) of the
landscape will be managed as hardwood stands. Miiing a component of hardwoods

within conifer stands is encouraged and it is #paited that most stands will have some
hardwoods. Implementation plans will better esten&iow much of the landscape

currently consists of hardwood stands and whatigust of the landscape may be

managed as hardwood stands in the future. If masadetermine it is desirable to

manage greater portions of the landscape in hardsydbe forest management plan may
have to be adjusted.
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Landscape Management
Principles

A landscapeis defined as an area of land containing a masfal@abitat patches, often
within which a particular “target” habitat patchambedded (Dunning et al. 1992). There
is no one size of landscape for all classes of lifi@ldsince each organism scales the
landscape differently. What constitutes a singlelp#or a deer may be a landscape for a
salamander. Planning for wildlife diversity at faadscape level requires consideration at
a range of spatial scales. Landscapes are notsatgsiefined by size; rather, they are
defined by an interacting mosaic of patches rel&etthe wildlife management objective
in question.

The landscap@atch may be defined as an environmental unit betweeishwiguality”
differs (Wiens 1976). While the stand may be thenagement unit “patch”, it may or
may not be synonymous with the habitat patch reguior a particular class or individual
wildlife species in question. Patches are dynanccuoing on a variety of spatial and
temporal scales. In the case of a forested landsgaiches will change with changes in
forest development or with disturbance.

Patches at any given scale have an internal steuthiat is a reflection of patchiness at
finer resolutions. Any patch, therefore, is repntsd by finer scale patches, each of
which is capable of supporting some portion of liaditat needs of the entire wildlife
component inhabiting the forest. The lower sizatlioh a patch for a particular organism
is that scale at which the organism no longer pegseit as suitable habitat. The upper
limit of size is defined by an individual’'s homenge (Kotliar and Wiens 1990). Patch
size for populations or subsets of populations @pepulations) will be larger. Patch
boundaries are only meaningful when consideredpairticular scale. An apparent abrupt
edge is actually a continuous gradient of patchHesvwiewed at a finer scale resolution.

The term matrix refers to the dominant landscape element in whialches are
embedded. The matrix is the dominant and most aiedelandscape element and
therefore exerts the greatest habitat contributonthe landscape in question. The
relationship between patch and matrix is again déget on scale, as shown in the figure
below. Scale needs to be defined for the organisquestion.
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Figure C-6. Change in Patch Characteristics at Dierent Scales

As a general rule, fine scales can be assembledcwarser scales without the loss of
information, but a loss of information will resufitcoarser scales are evaluated below the
level at which the information was obtained.

The relationship of the dominant landscape patdhtrir) to other types of patches on the
landscape is known dsagmentation (Franklin and Forman 1987). As fragmentation
increases, the matrix becomes smaller, geometrioatlre complex, and more isolated
over time. Maximum landscape fragmentation occurerwno dominant patch exists, as
shown in the figure on the next page. In forestthefPacific Northwest, fragmentation of
the older forest matrix is of great concern. Whalgerimental information for Pacific

Northwest forests does not provide clear eviderdeJarigal and McComb, 1995),

studies from other areas have been generalizedréstflands (Whitcomb et al. 1981,
Robbins et al 1998). Classes of wildlife generatlgnsidered most sensitive to
fragmentation in Pacific Northwest forests are tabspecialists preferring late seral
forest interiors and wide-ranging species with fegproductive rates (Thomas et al 1990).
Rather than representing a single trajectory, feagation in forested landscapes is
probably both temporally and spatially dynamic. The& of seral conditions across a
given forested landscape may not represent clesinciions in habitat suitability but

rather gradations in suitability. The degree to almhany class of wildlife is affected

depends on the amount of habitat fragmentationtiamdelative suitability and pattern of
surrounding habitat patches.
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Figure C-7. A Landscape with Increasing Habitat Fagmentation

Landscapes do not exist alone. There is alwaysrgerascalecontext within which
several landscapes exist. This larger context desvthe setting within which landscapes
are evaluated. Context is most important when asgas can easily move between
landscapes. Landscapes are generally evaluatdie avdtershed or several watershed
level. A watershed may represent a useful landscajtefor purposes of planning but
may not represent a useful scale for certain biogufations that migrate between
watersheds. Recognition of the relationship of di@#ar species to its landscape and
surrounding landscapes (context) is essential deroto provide the proper context for
management. Proper landscape planning providedwaonus link between larger scales
and implementation at the stand level.

Landscape structure is composed of two key landscape elememtsttern and
composition Both affect ecological processes and related Ifaldpopulations.
Landscape composition refers to the presence amdirsnof each patch type within the
landscape independent of placement. Landscape aitopois important to many
ecological processes. Many species require halgpas of sufficient size and number to
maintain themselves on the landscape. Compositimmeamay fulfill their population
requirements.

Other organisms require additional consideratiomduding those of patch size, shape,
and placement of patch types relative to othertpatpes within the landscape. These
attributes refer to landscape pattern. Both theadce between suitable patches and the
spatial arrangement of suitable patches can infleiepopulation dynamics. Using
computer modeling, McKelvey et al. (1992) has shalat both factors are important in
northern spotted owl use of Pacific Northwest ftge®opulation dynamics of species
with limited dispersal ability, such as amphibiaase affected by the distribution of
suitable habitat patches. Likewise, organisms tequire two or more different habitat
patches may require patches in juxtaposition tarasshat their entire life history
requirements are met. Individual patch charactesishat have been found important for
evaluating wildlife at the landscape scale incltite mean and variability of patch size,
shape, core area, and density. Similarly, importeohsiderations that affect the
relationship among patches comprising the landsaagade nearest neighbor distance
and connectivity (McGarigal and Marks, 1995). Whelewed from a landscape
perspective, structure-based management, whichséscon individual forested stands,
will influence both pattern and composition.
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For wildlife populations that benefit from the japiosition of different habitat patches, it
is the combination rather than the type of indialdpatch that is most important. The
response of wildlife to this type of landscape isferred to aslandscape
complementationandlandscape supplementation

Landscape complementation occurs when the presgnoee type of resource in one
patch is complemented by the close proximity offeeent resource in a second patch so
that larger populations can be supported in a gawexa. Deer and elk are examples of
species benefiting from different habitats in clpseximity (Wisdom et al. 1986). These
wildlife species require both older forests and nguorests for different life history
requirements. Similarly, certain bird species sashthe olive-sided flycatcher in the
Coast Range are most abundant when older forestgmbire next to patches with open
canopies. Suitable nesting habitat is provided logroforests while foraging habitat is
found in the open-canopy areas (McGarigal and Mcgdi95).

Landscape supplementation occurs when the juxtamosof patches (similar or
different) provides sufficient amounts of a givessaurce to sustain a population level
above that provided in an individual patch. An epéaris brown creepers, which require
some maximum amount of large saw timber over soma t successfully occupy and
breed (McGarigal and McComb, 1995). Northern spbtwls require some cumulative
amount of older forest patches within some maxinarga for occupancy (Thomas et al
1990). Depending on the species in question, timesels may also reflect landscape
composition and/or landscape pattern needs.

Certain landscapes can affect wildlife populatidtm®ughsource/sink relationships In
these landscapes, productive source patches sappiyrants to less productive patches
termed sinks. Subpopulations within the sink asrasconsidered unstable and subject to
extinction without new immigration from the soureeeas. In this manner, the total
landscape functions to increase overall populativosh a relatively small amount of
source habitat. Maintenance of local sink popuretiw/ithin the landscape is dependent
on the continued presence and proximity to soureasa Both landscape composition and
pattern of source and sink patches can have awnemte on overall population size
(Thomas et al 1990).

Three factors have been found to define the funatigpatch size: 1) actual size; 2)
distance from a similar patch; 3) degree of haliiierence of the intervening matrix
(Harris 1984). These considerations are partigulanportant when dealing with older
forest patches and their relationship to interiwetling wildlife species. The presence
and abundance of a species in a particular patch bea strongly affected by the
composition of adjacent patches.

The table on the next page illustrates this retatip. The table is taken from Harris
(1984) and adjusted to structural characteristiendd within theNorthwest Oregon
State Forests Management Pldbata in the table indicate that while differentdhfe
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species prefer different structural categories,rlapein preference is greatest between
similar structural types than between those massitilar.

Theseneighborhood effectsor edge contrastscan be both positive or negative. In the
case of habitat generalists such as deer andlekedgebetween different patches of
habitat is generally considered important to theypation. For other species, notably
interior habitat specialists, high contrast edge lsave negative effects. Rosenberg and
Raphael (1984) found that for mature forest paizéssless than 120 acres the frequency
of interior habitat species observations was neghticorrelated with the presence and
amount of adjacent regeneration and young fordshpa. The decrease in interior habitat
specialists noted by these authors could have tegsdiftom several factors including
predation, competition, and nest parasitism fromc&gs occupying adjacent patches. It
could also be the result of changes in habitatityudiie to microclimatic changes within
older forest patches due to increased light intexssiwind, and other unbuffered climatic
factors from surrounding open areas (Chen et &2 18arris 1984).

Table C-2. Similarity Coefficients between
Stand Structure Types

(Coefficients are between designated pairs of stradypes, for wildlife
species using each stand type as primary habitat.)

REG CSC* | Ccsc? ubDS LYR OFS
REG 1.0 91 .53 .52 43 A2
CSsC! 1.0 .60 .59 A7 46
CSscC? 1.0 .96 .69 .67
ubS 1.0 73 .70
LYR 1.0 97
OFS 1.0

Source: Based on Harris 1984, adjustedVorthwest Oregon State Forests Management.Plan
1. Seedling/sapling stage.
2. Pole-sized stage.

The degree of isolation between suitable habitéthes due to the influence of edge
contrasts can range from complete isolation toigdast only small influences on access
to adjacent habitatsCorridors have the opposite function of boundaries. Corgador
facilitate movement of individuals between habpatches, serving to connect separate
but similar habitat patches within the landscapesaim They may act to channel
dispersing individuals into pathways between padreprovide “intermediate” habitat of
sufficient quantity and quality for survival untihe species can find suitable habitat in
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another patch. The presence and location of coridmvide important contributions to
the functionality of patches within a landscape.
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The most important wildlife habitat to considerlandscape planning is older forests.
This habitat is considered important because dintged supply within western Oregon
and because over 118 species rely on this halmtambst or all of their life history
requirements (Harris 1984). Management emphadisi®tlement also ensures that other
developmental phases will be maintained during twarse of expected forest
development.

The quantity of effective older forest habitat fiea smaller than the total amount within
a given landscapdnterior habitat area (IHA) is defined as that portion of the older
forest patch that remains effective when the negagiffects of high contrast edge are
removed. Three factors influence the amount of liHAelation to total patch size: 1)

degree of edge contrast with surrounding patchepah configuration which changes
the amount of edge and hence the amount of IHA3ausize of the older forest patch.

For a given patch configuration, the amount of Ii$Asmallest when edge contrast is
highest. IHA also decreases when the shape of dtwh pncreases the amount of edge.
Harris (1984) states that for landscapes wherer dlwtest patches are adjacent to high
contrast edge (REG or early CSC) patches, hab@tatitons within the older forest
patch can be negatively affected up to six treghtsi(600 feet) from the boundary (see
also Chen et al. 1992). A 775 acre circular pathallest edge to interior ratio), for
example, would consist of 35 percent edge areapaodide only 504 acres of IHA.
Similarly, a circular stand would need to be 7,@@0es in size to reduce the 600 foot
edge influence below 10 percent of the total agarounding patches (late CSC, UDS,
or LYR) can be used to moderate climatic and predanfluences within older forest
patches. Data from Table C-2 suggests IHA can bedancreased for certain older forest-
dependent species by juxtaposition of complemerstiaugtural stages.

Not all older forest-dependent wildlife needs thene size IHA to assure maintenance of
wildlife diversity. To assure adequate IHA patclzesi are maintained across the
landscape, three factors must be considered: l)kitee frequency distribution; 2) a
measure of the central tendency (mean); and 3) asune of dispersion (variance).
Several arguments have been put forth for usinggenbrmal distribution to define the
size and number of habitat patches for maintenacwiildlife diversity. The first
argument relates to the relationship between tmfghiel, home range size, abundance,
and spatial movement of wildlife, which tend tolée¥ a log-normal distribution. Second,
energy flow within landscapes is related to certhsturbance processes such as fire and
windstorms, and landscape features (watershed ameathe distribution of stream
lengths), which also follow a log-normal distrilarti (Strahler 1957, Shugart 1984). A
theoretical variance for many of these relationships been calculated to be 0.2. Mean
size is dependent on the type of species in quedtior those with larger home ranges, a
larger mean patch size is necessary than for spedite smaller home range sizes. A
mean patch size somewhere in the middle of thigaaa best for conserving overall
wildlife diversity.
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Concepts for the Landscape
Management Strategies

Landscape Management Strategies 1 through 4 areh#ast of structure-based
management. These strategies are presented ineChapthis section of Appendix C
provides a detailed explanation of the conceptsoethose strategies.

The Array of Stand Structure Types

Landscape Management Strategy 1 states that thgo@i@epartment of Forestry will

“actively manage the state forest landscape anesfastands to produce [an] array of
stand structure types across the landscape...” Té&lde on page 4-43 of the plan,
displays the long-range desired future percentdgeshe five different stand types,

across the state forest landscape.

The stand structures are not an end in themseles stand structures are designed to
emulate the diversity of stand types historicalbgsaciated with conifer forests in the
Coast Range and Cascades. Several studies haveldrezion the historical distributions
of older stand types (old growth) in the Oregon €€d@ange (Juday 1977, Teensma et al.
1991, Zybach 1993, Spies et al.). These studie® lmwduced a range of possible
answers. At the province scale, research sugdestshie percentage of older stand types
ranged from 30 to 70 percent of the landscape yapaimt in time. At smaller scales, the
variability was even greater, ranging from 15 topg&scent of the landscape at any point
in time.

Once the range of stand types reaches the desiteck fcondition, individual stands on
the landscape will continue to change; however,rétative abundance of the different
types will be reasonably stable. At some point desan the future, a dynamic balance
will be achieved of the stand types in the despertentages, and individual stands will
move in and out of the various types at a relagieskn rate.

Stands will vary in size and exist in a variety afrangements (see Landscape
Management Strategy 2 in Chapter 4, and the otleicepts discussions in this
appendix). Generally speaking, individual watershedl have a mix of all stand types.
However, some watersheds may have only one or fwibeostand types at any point in
time. Interior forest habitats will be part of th@éx. Decisions on the mix in any given
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basin will be made at the district level in implertation plans (see Landscape
Management Strategy 4).
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Determining the landscape percentages —Both objective and subjective processes
were used to determine the plan’s desired futuregp¢ages for the stand structure types.
Foresters and biologists from the planning teansiciemed the following factors.

The available information on historical distribut® of older stand types in the
planning area (as referenced above). Although tied gas not to re-create these
same conditions, the historical patterns helpedtélaen to evaluate what array of
stand types might emulate habitat functions foiveatpecies.

The array of habitats necessary to support popustof all native wildlife species,

with particular concern for having enough olderefir stands to provide for key
species of concern (northern spotted owl, marbladefet). This decision was based
on available information and the professional judgtof wildlife biologists.

The array of stand types and conditions that caoldcurrently provide the needed
habitats, enhance and maintain biodiversity, amyide for sustainable timber and
revenue levels consistent with the plan’s goals.

The current array of stand types on lands in tharphg area, and the knowledge that
it will take many decades to achieve the desiredréuamounts of the older stand
types. As part of the adaptive management stratbgyplan includes requirements
for periodic reviews, as part of implementationrdugh these reviews, the desired
future condition for stand types can be changdak#ter information comes available.

The stand structure types correlate with at least flifferent types of habitats. Open
habitats occur during the regeneration stage, émskd canopy habitats are associated
with the closed single canopy stage. In the undersand layered stand types, habitats
have more horizontal and vertical diversity andepf variety of habitat niches. Older
forest structure and some layered stands providgata commonly associated with older
forests or old growth.

Precise percentages vs. ranges of stand types Fhere are several reasons for using
percentage ranges for the desired future arrayamidstypes instead of setting an exact
percentage, such as 20 percent, for each typd, Fes stand types as defined do not
always appear on the landscape as clearly defuiedrete types. Regeneration stands
blend into closed single canopy stands with theebrtd crown closure. A newly
developing understory may be short-lived or it rhagome established. The exact point
at which a closed single canopy stand should lesiflead as understory or an understory
stand as layered is open to individual interpretati

Second, there is no single right answer for the@pyate balance of the stand structures.
Historically, the stand structures present in tbghwest Oregon state forests have varied
greatly. Large wildfires like the Tillamook Burn Vm significantly reduced the diversity
of stand structure types within specific watershedsegions. Wildlife populations have
always fluctuated in accordance with the amounadilable habitat, as well as from
other natural factors.
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There is currently no research that supports orecifp idealized array of stand
structures optimal for all species. It is clearwbuger, that providing for the habitat needs
of all native species will require producing albitat types or surrogates.

For all these reasons, precise numbers are unaegdssthe stand structure percentages,
and the loss of flexibility could lead to poor letegm forest management. The planning
team identified ranges that would provide a reaenehance of successfully providing
the full array of habitats for native species, withboom and bust cycles.

Regional percentages vs. planning area-wide percemgjes — The planning team also

considered setting regional stand type percentagés do reflect the local conditions in

each management district. Oregon Department of skgrelistrict personnel, Oregon

Department of Fish and Wildlife (ODFW) field biolisgs, and members of the planning
team discussed issues to clarify the regional sorfte each district. The discussions
focused on physiographic conditions that might nexjdifferent structural goals, based
on the different habitat needs of wildlife in varg parts of the Coast Range, or
differences between the Coast Range and the Cascddagations in land ownership

patterns among districts were also discussed asia for setting different targets.

ODFW biologists from the North Coast Range, Centahst Range, and Cascades all
concurred that although some differences in habiégds may exist between the Coast
Range and Cascades, there was no basis for sdtffagent ranges of stand structure

arrays for these two geographic areas. There walsiological reason to use different

percentages within the northern and central Coasg®&

The team considered adjusting the desired arrayetlandscape level based on the
habitats that are likely to be provided on adjadergst lands owned by others. However,
history suggests that it is difficult to predictaexly how other landowners will manage
their lands over the long term. The one thing thatertain is that these landowners will
change their management over time. The team coadlddat forest management on
adjacent forest lands should be considered attred bf district implementation plans.

Northwest Oregon State Forests Management PlarAIFRLAN Jan. 2001g C-27

AGENDA ITEM 2A
ATTACHMENT 07



Management Pathways

Landscape Management Strategies 1 and 2 statéhth@regon Department of Forestry

will use active management to move stands towaedsthnd structure and landscape
design goals. The following descriptions shouldegive reader a better understanding of
how management will proceed with SBM. The managemathways described here are

examples, not prescriptions. Silvicultural practiaeentioned in this section, such as
regeneration harvests, shelterwood cuts, and gselgction, are explained later in this

appendix, under the heading, “Silvicultural Pragsi¢

Management Pathways for Achieving Stand Types

@ Stand Type: Regeneration (REG)

Pathways — Regeneration harvests must occur to maintaircloiese open habitats and
stand initiation on 5-15 percent of state forestilaon each district. Clearcuts, patch cuts,
shelterwood cuts, and group selection cuts arestgieregeneration harvests that will
create REG. These harvests will maintain a sudintiow of timber and revenue to
local markets, economies, and governments, and madlintain the desired amount of
REG on the landscape.

@ Stand Type: Closed Single Canopy (CSC)

Pathways — Many of these stands originate from REG stands lthve reached crown
closure, or they are stands that have been so lgesteeked that virtually no understory
exists. They may persist for a long time unlesssigmanagement activities are carried
out to produce understory (UDS) stands, or regéioardarvest returns the stands to the
REG stage.

Stands in the closed single canopy stage will beaged to meet the whole range of
desired stand structure conditions and productsh Eeand will be managed based upon
its potential to meet the planning goals. Somehalsé stands will lack many of the
essential components or have low potential to predunore complex forest structures —
these same stands may have high value for timhpetuption. Others will have greater
potential to develop into more complex forest suites over time. Field foresters will
evaluate each stand’s potential and determine hanymstands are available to produce
the array of stand structures. Then they will decrchich stands will be managed to
produce understory (UDS), layered (LYR), or olderekt structure (OFS). See the text
box on the next page for an example of the decigroness that could be used to develop
silvicultural prescriptions for closed single caggtands.
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Example: Developing Prescriptions for Closed Singl€anopy Stands

If a stand is in the closed single canopy stage and

1. It offers good silvicultural potential for futiwood growth or development of
desirable stand characteristics, then prescribe for

A. Pathway that does not head for OFS; retain biodityecomponents such as
shags, coarse down wood, etc.; or —

B. Pathway that heads for UDS, LYR, or OFS; retaodiversity components
and develop multi-canopied structure, or —

C. General density management for vigorous grohal defers the decision on
the ultimate stand structure for the given stand.

D. Regeneration harvest — if there are excess anre€SC, prescribe
regeneration harvest to meet REG goals or to eetilizber value.

2. It does not offer good silvicultural potentighen prescribe for regeneration
harvest in near future, unless other managemenmnttes exist.

@ Stand Types: Understory (UDS) and Layered (LYR)

Pathways — A broad range of stand conditions exists in th&tsges. Stands in both
stages are dominated by trees (rather than shnubgerbs). Stands of trees may range
from larger than sapling size to the very largestifers. The following four conditions
represent the range.

The least developed of these stands consist afiglesspecies, single-layered main
tree canopy with an understory of shrubs and hénbt is more diversified than
simply having one or two shade-tolerant species{UD

The understory appears vigorous and is beginningliversify. However, herbs,
shrubs, and understory trees are not yet fully rdified. Some vertical layering
occurs but is not extensive (UDS).

The organization and structure of the living planommunity is complex. Vertical
layering of tree crowns, shrubs, and herbs is deleloped (LYR).

Plant communities are complex, layering is extemsand snags, down wood, tree
litter, and soil organic matter are present (LYR).

Field foresters will evaluate each stand’s potérdral determine how many stands are
available to produce the array of stand structurben they will decide which stands will
be managed for UDS, LYR, or OFS. Stands with mammex structural development
will be more likely to be managed to produce OF& e text box on the next page for
some possible silvicultural prescriptions for UD®IA.YR stands.
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Example: General Prescriptions for Understory or Layered Stands

Here are sompossible general prescriptions for stands in tigetstory stage.

A. Pathway that does not lead to OFS; retain bty components such as
shags, down wood, etc.

B. Pathway that maintains understory conditioneaidk to layered or OFS; retains
biodiversity components and develops multi-canopgiegicture.

C. General density management for vigorous grohal defers the decision on the
ultimate structure for the given stand.

D. Regeneration harvest for excess acres in thpe that are not necessary
contributors for other structure types.

@ Stand Type: Older Forest Structure (OFS)

In this stage, further LYR stand development fesgumclude large trees, canopy
layering, snags, and substantial down wood. Time dibwed functional processes to
develop among a broad biotic community. These staiobuld be maintained on the

landscape for a period of time (generally 20 or engears) to allow them to function
ecologically.

These stands will be managed to maintain theirralel® biodiversity characteristics,
vigorous growth, and timber yield. These standd el valuable for their outstanding
timber production and standing volume, and forrthe@diversity benefits.

Example: General Prescriptions for Older Forest Stucture Stands

At least two general prescriptions are likely.

Pathway for vigorous stand growth, biodiversity @aments, and multi-
canopied structure.

Regeneration harvest of excess acres in this syaed
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Patch Types, Patch Sizes, and Patch Placement

Landscape Management Strategy 2 states that thgo@iBepartment of Forestry will
“actively manage the forest stand types to creatari@ty of patch types, patch sizes, and
patch placement on the state forest landscape.”

In order to conserve biodiversity at the landsdapel, planning must address both fine
and coarse scale resolutions. This strategy isaesecscale approach. Thearse scale
includes all scales from the regional context dawmhe stand (fine scale). The number
of different patches and their size, shape, looatend relationship to other patches
(landscape composition) determine landscape steictCoarse scale planning is
accomplished by using individual stands of simgaucture as the basic building blocks
to form different sized patches of similar habitatue. These patches are then arranged
across the landscape to optimize habitat conngctiviough time and space.

This strategy describes the patch types, and askBesonsiderations for landscape
planning at the regional, district and managemasitrblevel. In this plan, the stand is the
fine scaleunit of analysis. Composition at this scale wal &ddressed using the within-
stand approaches identified in SBM Strategy 4. &heslude considerations of stand
vertical stratification, snags, residual live tre@swn wood, and species composition.

Wildlife use discriminates between three fundamlgmééch types on forest land: young,
pole-sized, and mature forests. The table belowpewes patch types to the stand types
used in this plan.

Table C-3. Comparison between
Landscape Patch Types and Stand Types

Landscape Patch Stand Type

Young forest Regeneration through closed singleggisapling stands
Pole-sized forest Closed single canopy pole-sikesligh layered stands
Mature forests Closed single canopy, understoyeréad, and older forest

structure stands (trees larger than pole-sized)

It is difficult to plan simultaneously for suffiai patch structures within all patch types.
But because forest stands develop through a typrcgiression of stages, it is possible to
plan for some specific patch types and then assbatehe stands will progress through
the other stages. We emphasize mature forest gagsttkinterior habitat area (IHA) in

our planning. This does not mean that other patphst are any less essential. All stand
types and the corresponding patch types are eakdrttabitats for all species are to be
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provided. This approach simply chooses to anchwideape design to the development
of interior habitat areas. The rationale for thegidion is given on the next page.
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IHAs are only associated with mature forest patches

The wildlife component associated with IHAs is uguthe component limiting our
ability to reach wildlife diversity goals in forest landscapes.

Acreage of mature forest conditions that producédHare limited within the
planning area.

We know that IHAs are critical for many wildlife epies that prefer mature forests and
that older forest structure, layered, and to aelesgtent, understory structural stages are
components of mature forests. Associating layeret¥tstory structural stages with older

forest structure can increase functional IHA siee these species. This allows us to

increase the amount of IHA above that possibleafassumed that older forest structure
is the only stand type that can produce IHA. Foreahagement can help to develop a
landscape where older forest, layered, and undgrstands are next to each other, and
maintain greater amounts of IHA than would occuthiése stands were scattered. An
increased number of IHAs and resulting decreases/émage nearest-neighbor distance
across the landscape will benefit wildlife assadatith IHAS in the ways listed below.

Facilitating conservation of endemic species imjuai habitats and genetic variation
within species.

Providing improved linkage to similar habitats.

Facilitating potential immigration and genetic meange within wildlife
populations.

Increasing the probability for frequent colonizatiof species extinct from a
particular portion of the landscape.

Increasing use by territorial wildlife species.

Providing buffers against widespread disease ast@aphic events.

Guidelines for IHAs and Other Patch Types across th Landscape

Each scale of consideration addresses differedstape functions and different wildlife
conservation issues. The table on the next pagenmtrix that identifies the types of
landscape considerations to be addressed at ealeh sc

Regional Scale

The regional scale is the largest scale consid&edisions at this scale typically address
regional conservation goals such as threatenediespe@ecovery strategies and are
therefore generally broad. Decisions made at #n®ll generally do not consider the
importance of IHAs specifically. This is left toehlimplementation planning, typically
conducted at the district and basin levels. Impartant to emphasize that this forest plan
alone cannot solve regional conservation issuesisi@eration at this scale does,
however, provide a rational basis to assess th&ilbotion of state forests to these larger
management issues and to determlne the appropulae)f this plan within this larger
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Table C-4. Matrix of Planning Decisions Appropriae
at Various Scales of Landscape Planning

Considerations Region District Basin  Stand

Contribution to population goals for T&E & X X
sensitive species

Structural goals X

Patch size distribution X

Recreational sites X

Sites with operational constraints X X X
(unstable/steep slope)

Unique habitats such as wetlands, eagle sites, X
etc.

Scenic corridors and viewsheds X

Desired basin stand structures X X

Current stand condition X

Riparian management strategies X

Placement of patch & stand structure types X

Consideration of isolated stands X

Consideration of adjacent land uses and X
adjacent basin patch location

Edge considerations X

Connectivity between patches X X

Patch relationships between aquatic and X
upland management units

Location of replacement stands/patches X X

Big game management considerations X X

Timber harvest plans and operation-specific X X
decisions

Structural components (down wood, layered X X
canopy, snag goals)

Within stand diversity (gaps) X

Species composition X
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District Scale

The district scale is where stand structural gaadsset and the frequency distribution of
IHA patch sizes is defined. It is also at this lewaere decisions are made on how the
overall frequency distribution of IHA patch sizekosld be allocated across various
basins based on current age structure, regionaseceation contributions, and the
relationship with other plan considerations inchgli recreation, scenic quality,
operational constraints, etc. Decisions can leadaltocation of certain basins to
emphasize different parts of the distribution, deample, high fragmentation versus low
fragmentation basins.

The frequency distribution should act as a guidetather than specific allocation targets.
Questions asked should revolve around whetherghergl proportion of stand sizes and
numbers are represented district-wide, and how eatagement basin plan individually
and collectively contributes to the range of pasctes and numbers. As an example, a
size frequency distribution has been developedherTillamook State Forest in the table
below and the figure on the next page. The exaribistrates the criteria described
earlier to define the number and size of IHA paschequired to meet biodiversity
objectives for a specific land unit. The followiagsumptions apply to the example.

Total acreage is 250,000 acres, 90 percent of whintanaged forest land.
Percent allocated for structural types LYR and @& low end of range.
90,000 acres possible in LYR/OFS patches.

Average patch size of 250 acres.

Minimum patch size of 40 acres.

Variance of 0.4.

Table C-5. Example: Summary of Patch Sizes
for the Tillamook State Forest

Number of IHA Patch Acreage Range and (midpoint)
Patches
63 0-80 (40)
128 80-120 (100)
85 120-200 (160)
68 200-320  (260)
41 320-520 (420)
19 520-840  (680)
7 840-1360 (1100)
2 1360-2180 (1780)
0.5 >2180 (2880)
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Figure C-8. Frequency Distribution of IHA Patch Skes
for the Tillamook State Forest

Management Basin Scale

The management basin is the scale at which modemgntation planning decisions are
made. Broad decisions have already been made didtniet level that recognize relative
contributions of the basin to district-wide distrilon of patch sizes based on certain
constraints and management options. These decismulisate, generally, how much
fragmentation exists or will occur, and the mixiarige and small patches desired. Based
on this information, management basin planning wike refinements to define the
desired range of stand structures for the area.

Considerations in Determining The Location, Number Size,
and Configuration of IHAs (Interior Habitat Areas)

|. Size, composition, and configuration

- IHAs can include OFS, or OFS with some combinatbtuDS/LYR/UDS when
adjacent or in the immediate proximity to each otW¥henever possible OFS
should be located near the center of the patch.
Minimum patch size 40 acres IHA, with minimum edgeinterior ratio. This
lowest size class must be made up of only the QffBtaral stage. OFS patches
less than 40 acres do not count toward the OF&pge of stand structures.
OFS/LYR/UDS in juxtaposition can be used to deflr# patches above the
minimum (midpoint 100 acres) when:
1. 50 percent or more of the IHA patch is OFS, and
2. 15 percent or less is UDS, and
3. OFS stands contributing to the patch have 1&egmeror less insularity (border

REG, CSC, UDS).
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For larger patch sizes (greater than the midpdi#20 acres), the percentage of
LYR and UDS can increase. The UDS patch contrilbuttannot exceed 40
percent.

Larger IHA patch sizes are necessary to obtainlainfiunction if the patch is
oriented in a manner (rectangular, oblong) thateases the ratio of edge to
interior habitat. A long, narrow IHA patch sucha®e associated with a riparian
management area may not represent any IHA unlessahds upslope to decrease
its edge to interior ratio. It is best to make agio approximation of the edge
influence from adjacent REG, CSC, or UDS patchedeatermining the correct
patch size.

II. Corridor and patch placement
Patch placement will be a function of topographglationship to corridors, and
silvicultural considerations.

Laying out riparian protection areas with scengcreational, unique habitat, unstable
slope, and owl conservation areas (if applicable) asing natural drainage patterns
can give a first approximation of where IHA patclvas be located to serve several
complementary functions.

Final locations should include consideration of hibve patches are linked together
using habitat corridors. Smaller or narrow patcbesitered throughout the planning
area act as corridors to enhance wildlife movembeet&een suitable habitat patches.
Such areas may be smaller than the minimum patoh fer IHAs and may not
contribute to the OFS percentage in the array. Mahess they enhance the function
of IHA patches. Corridors can be as narrow as iapamanagement areas and as
small as unique habitat areas. Riparian manageareat can be used effectively to
link patches within a drainage. This will also pides linkages between upland and
riparian mature forest areas. Corridors can alsdiggersal habitat linking northern
spotted owl conservation areas. For spotted owlhasip areas, corridors can link a
series of IHAs to form a patch of larger suitabdditat. See Figure 8 on the next page
as an example of patch placement within a drainage.

Minimum patch distance between IHA patches showddabfunction of size and
frequency within a management basin. Smaller patdteould be placed closer
together than larger patches.

For an isolated patch, with greater than 50 peradnits boundary adjacent to
REG/CSC or surrounded by forest land where futuatehp contributions are not
anticipated, such as plantations on other land cstigs, the minimum size should
be increased to 120 acres. Isolated patches belovadres will provide benefits for
only a limited array of species inhabiting olderefst conditions. Retention of isolated
patches below 120 acres should only be maintainednwaddressing short-term
biodiversity goals. Long-term biodiversity is bestcomplished where corridors and
similar habitats are in close proximity.
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Anticipate patch placement through time. It is imtpot to maintain IHA habitat until
sure that replacement patches will be availablés Tan best be done by focusing on
maintenance of the entire patch and how forest gemant will maintain similar
habitat through time rather than on individual ds&amaking up the patch.

As a general rule, the size of the IHAs shoulddfelithe size of other landform units
within the basin. This means that smaller IHAs wiolle placed higher in the
drainage associated with smaller stream and cornmaaworks. IHAs placed in
headwater areas can function as Amphibian Empiasas as detailed in the riparian
management strategies.

Place IHAs near drainage divides to enhance spewegements between watersheds.

Headwater Amphibian
Emphasis Area

Figure C-9. Example: Patch Placement in a Drainage
The figure shows corridor linkages with riparianmmagement zones of different sizes.

lll. Relationships between basins and adjacent fad ownerships

Each basin will have a different amount and plaggnoé IHAS, riparian corridors, and
other unique habitat areas. Each of these areamaaimize its contribution to overall
wildlife diversity when considered in relation tther similar habitat within the basin (see
the figure above) as well as in relation to similabitat within adjacent basins.
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Consider basins collectively rather than in isolatiwhen establishing patch

placement. Plan from larger scales to smaller.

Consider adjacent land ownership. If the adjacewnhersship emphasizes late

successional forests, location of smaller patch@sgathe boundary can increase the
effective size of the patch. Similarly, if adjacéahd ownership manages primarily
for early seral types, the patch size to produck lidbitat will need to be larger to be

functional because of the expected high edge effect

Effective IHAs can be increased by sharing stradtatages (UDS/LYR/OFS) across
basin boundaries. A small habitat area (less tltaacfes) may not count toward the
OFS percentage of the stand array by itself, batgyhent of it next to similar habitat

in an adjoining basin may make it sufficiently larg count.
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Managing for Key Structural Components

Landscape Management Strategy 3 presents approémhesanaging the key habitat
components listed below, followed by the reasony wis important to provide these
habitat components within the managed forest.

Remnant old growth trees

Residual live trees

Shags

Down wood

Multi-layered forest canopies

Multiple native tree species (conifers and hardve)od
Herb/shrub considerations

Gaps

Structure-based management requires managing rineusl components of stands, as
well as arranging structure types on the landscé@pes. challenge requires managers to
weigh all factors important to the long-term susaility of the forest ecosystem, and
also to consider the short and long-term produgtief the forest for human needs.
Effective control of wildfires may be adverselyeaited by multi-layered canopies, down
wood, and tall snags. Through careful planninghef $patial arrangement and temporal
occurrence of stands and structural componentshenlandscape, managers can find
reasonable approaches to develop the desired frestural characteristics for wildlife
and biodiversity, while still protecting the fordsbm unwanted wildfire. It is likely that
trade-offs will have to be made in specific locasowithin districts. However, on a
district-wide basis, both fire control and the dediarray of stand structures can be
accomplished.

The structural components will be retained during mmanagement activities unless they
create clear safety or fire hazards, or if thebemgon would result in unacceptable
additional operational difficulties, environmentdiazards, or threats to public
improvements. Examples of unacceptable operataiffadulties include situations where
the location of a tree might require relocatingpad to a less stable place, or require that
a substantially longer road be built to avoid theet Examples of situations where a
decision may be made to remove a residual treg, smgatch of trees include situations
where if the tree(s) came down through windthrowottrer natural causes, they would
likely damage improvements such as bridges or img&] or cause road washouts or
other road damage. It is expected that the vastnihapf structural components will be
retained, and there will be few situations whersghcomponents must be removed.

Remnant old growth trees — Existing old growth in the planning area occursvadely
scattered individual trees, and occasionally asllsmalated patches. Because the
occurrence is limited, the Department of Forestigtent is to retain all existing old
growth to provide this element of diversity in pFas and future stands. The discussion
below about residual live trees applies to remoéhgrowth trees also.
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Residual live trees — Residual live trees help to meet the short-termtaabeeds of
species, to serve as a source of future snagsamad Wood, and to provide legacy trees
in future stands. Legacy trees are living trees$ #na carried forward into a new stand
following disturbance, with the intent that theyllwemain.

When remnant trees survive a disturbance or aainest after regeneration harvest, they
have major effects on the forest stand that grawthat site. Remnant trees are important
for recruitment of snags and down wood within tleeloping stand. Patches of green
trees of various sizes, ages, and species prometges diversity and may act as refugia
or centers of dispersal for many organisms inclgdpiants, fungi, lichens, small
vertebrates, and arthropods (USDA Forest Serviad. €1993). In addition to providing
raptor perches and foraging substrate for animalsgl in young plantations, residual
green trees in regeneration harvest units may aflewelopment of structurally diverse
stands and landscapes in later stages of forestageuent (Zenner 2000).

A key structural component of older forest struetastands is the presence of large trees.
One way to sustain this structural component withimanaged forest is to retain enough
residual green trees in regeneration harvest tnitgrovide the required level of large
trees in a future older forest structure stand.

Diversity of tree structure should be consideredenvtselecting trees for retention.

Complex canopy structure and especially leaning$alre beneficial for some lichens.

Trees that are asymmetrical provide a diversitiaditat substrates and often have more
lichen and moss epiphytes on large lateral limlag tbymmetrical trees (USDA Forest

Service et al., 1993). Trees with some level okdeéare likely to die and become snags
sooner than straight, healthy trees. Relativelyndowees with healthy crowns are more
likely to survive and contribute to habitat struetthroughout the next rotation.

Distribution — Live trees can be left in either a scatteredlomped distribution in
final harvest units. Both distributions provide maof the same wildlife benefits, but
each provides unique benefits not provided by theradistribution.

Providing leave trees in a scattered distributioreropart of the landscape may
substantially reduce the amount of the time it $af@ the stand and the landscape to
develop multi-storied canopies.

On the other hand, patches or clumps of trees mayide better protection for special
micro sites such as seeps, wetlands, or rocky @paUSDA Forest Service et al., 1993)
than scattered individual trees. Placement of chiofdeave trees in headwater drainages
may protect important habitats for amphibians.

Providing a diversity of arrangements is the keymanaging for a range of species.
Managers must combine these habitat ideas withatipeal considerations to make
decisions on a site by site basis, within the laagde context of providing a diversity of
arrangements.
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Diversity of tree structure should be consideredemvtselecting trees for retention.

Complex canopy structure and especially leaningsale beneficial for some lichens.

Trees that are asymmetrical provide a diversithiajitat substrates and often have more
lichen and moss epiphytes on large lateral limlag tbymmetrical trees (USDA Forest

Service et al., 1993). Trees with some level okdeére likely to die and become snags
sooner than straight, healthy trees. Relativelyndowees with healthy crowns are more
likely to survive and contribute to habitat struetthroughout the next rotation.

Snags — Snags help to meet the habitat needs of cavityguspecies and to serve as a
source of future down wood. Snags can be providedli stand types, through a
combination of existing snag retention, natural taldy in maturing stands, and artificial
creation.

Standing dead trees are important to many spedi@sldiife, including woodpeckers,
other cavity-nesting birds, raptors, bats, martbear, and many other birds and
mammals. In fact, 55 species of wildlife requirefrquently use snags for breeding,
roosting, or denning in the Pacific Northwest (Wetiand Hayes 1999).

The number and diversity of cavity-using species fiorest stand are heavily dependent
on the number of suitably sized snags within thahd In natural forest stands, the
highest level of cavity-nesting bird habitat is alby found in old growth forests,
followed by newly regenerating stands (Mannan et 1880, Nelson 1989). With
sufficient snag retention, managed forest standhenregeneration stage may support
healthy populations of cavity-using species; howeekarcuts where snags have been
removed support very few (Schreiber 1987, Morriand Meslow 1983).

It is apparent that, without special managemesetnilimber and diversity of cavity-using
wildlife will decline within forests managed undéraditional silvicultural systems.

Current projections suggest that few commerciakdty will be allowed to develop
beyond 80 years of age (Sessions et al. 1990)dStaith an 80-year rotation will not be
able to develop naturally the biological legacidssnags and down wood that are
currently found in many plantations. However, ifagrrecruitment is properly managed
during the rotation, snag management can retaimetibnal community of cavity nesters
within the managed forest.

The snag management guidelines presented in tlestfmanagement plan are designed
to provide nesting, roosting, foraging, perchingd alenning habitat for the various
species of wildlife that use snags in the forestsoothwest Oregon.

Very little information exists on the size and abdance of snags required to maintain
viable populations of species that use snags fdr gfatheir life history. Neitro et al.
(1985) developed a model to determine the humbsnafjs needed to maintain specific
population levels of certain species of cavity-mggbirds. A critical assumption of this
model is that if there are enough snags to promeking habitat for the target species,
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there will also be sufficient foraging habitat dshle to provide for the desired
population levels. Weikel and Hayes (1999) conte¢hdt consideration of nesting
resources alone in managing for cavity-nesting soisd probably inadequate, and that
foraging resources also need to be considered.d&guate prey base cannot necessarily
be supported when providing only for nesting tre@sven the uncertainties of the
model’'s assumptions, the department is taking feréifit approach to snag management
on state forest lands.

The department’s approach is to manage for sndgsels approaching known historical
levels. Spies et al. (1988) characterized snagsdameh logs in fire-originated stands in
western Oregon and Washington, offering a viewhef historical condition of snags in
these areas. In the Oregon Coast Range, they fanraverage of 2 to 4 snags per acre
greater than 20 inches dbh and more than 16 fikelintthe Cascade Range they reported
an average of 3 to 6 snags per acre of this sizesd researchers included snags in all
decay classes, from old, soft snags, to recendigted hard snags. Soft snags may take
many years or even decades to develop. The Departh&orestry’s strategy is to retain
all existing snags wherever possible and to prowidieast 2 hard snags per acre across
the landscape. In stands designated for oldertfstegcture, the strategy is to manage for
6 snags per acre.

Spies et al. (1988) found that old growth standktha greatest abundance of large snags,
and younger stands had higher densities of smaljssnPreference for large diameter
snags has been documented for several speciesvitf-gasting birds (Mannan et al.
1980, Schreiber and deCalesta 1991, Zarnowitz aaduMtal 1985, Bull et al. 1997).
Neitro et al. (1985) reports that 10 of 11 spe@ésavity-nesting birds occurring in
western Oregon and Washington used snags with teasnef 15 inches and greater. In
the Coast Range, the overall mean snag diameté&6f@pecies of cavity-using species
ranged from 12 to 29 inches, with only 2 speciesgigavities in trees less than 20
inches dbh (Weikel, unpublished data). The Departnad Forestry’s strategy is to
provide snags of at least 15 inches dbh acrosktigscape, and in older forest structure
at least 2 of the 6 snags per acre will be grehter 24 inches in diameter.

Rationale for snag distribution requirements — The distribution of snags is an
important consideration. Most cavity-nesting bid#dend nesting and foraging territories
and exclude all other individuals. Snags may beridiged in either a clumped or
scattered distribution.

Cavity nesters in natural forest stands tend t¢ wéhin aggregations of snags, or snag
patches (Nelson 1989). However, this tendency magurosimply because snags in

natural stands tend to occur in clumps (Cline 1$¥&mstrom and Logan 1986, Spies et
al. 1988). A given number of snags uniformly ordamly distributed over a stand may

provide habitat for more individuals of a given s than the same number of snags in
one clump within the stand. Such a scattered Higion may allow the “packing” of
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more territories within a stand. However, a scattafistribution also has the potential to
create many perches for hawks and other predators.
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The key to managing for a range of species is twige a diversity of arrangements.
Managers will combine habitat considerations witherational requirements to make
decisions on a site by site basis, within the laage concept of providing diverse habitat
conditions on the forest.

Down wood — Down wood on the forest floor provides many impattfunctions in
forested ecosystems. Some of the identified funstiare mineral cycling, nutrient
mobilization, maintenance of site productivity, ural forest regeneration (nurse logs),
substrates for mycorrhizal formation, and provisioh diverse habitats for wildlife
species.

Wildlife use down wood for a variety of habitat dseincluding thermal and hiding
cover, dispersal pathways, denning, feeding, fowdage, reproduction (nesting), and
resting (Franklin 1982, Bartels et al. 1985, Franldt al. 1981, Maser et al. 1979).
Studies have correlated or predicted that the admoelof small mammal and amphibian
species in Douglas-fir forests is related to thenalance, size, and decay class of down
wood (Corn and Bury 1991, Bury and Corn 1988, Avlatal. 1988, Corn et al. 1988).
Carey and Johnson (1995) also found that specmsdss and relative productivity of
small mammals was greater in old growth than mah&geests, and suggested that the
amount of down wood and understory vegetation dgeent appeared to play important
roles in the observed differences.

Wildlife species have also shown preferences fdferint attributes of down wood
structure, including debris size and decay conwlitiBor example, in a study in the
Oregon Coast Range, Corn and Bury (1991) found dlmatded salamanders preferred
large Douglas-fir logs with attached bark, an eddgay stage, but ensatinas were found
more often in well-decayed logs. The study alsmébthat clouded salamanders appeared
to prefer larger logs, in both diameter and lendthother study of amphibian species in
southwestern Oregon and northern California fourat targe, well-decayed logs were
the most heavily used down wood, though the uggadicular size and decay classes of
debris varied among salamander species (Welsh iaad1991).

Down wood is an integral component of the structifreld forest stands and provides a
biological legacy from old stands to young stanfieracatastrophic events. This legacy
can also be provided in managed stands if apptepreguirements are incorporated into
timber harvest plans.

Over the life of a stand, the abundance of downdmemds to follow a U-shaped curve
with high abundance in early stand ages (30 toe20s), a low point during the mature
stand phase (100 to 200 years), with increasinguatscand a peak as logs accumulate
faster than they decompose during the old foregjes(Franklin et al. 1981; Spies and
Cline 1988; Franklin and Spies 1991). After a datgehic event in an older forest stand,
such as a fire or windstorm, a biological legacyloivn wood and snags remains as the
new stand develops. This material gradually decaepand the abundance declines,
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reaching a low point during the mature stand ph&see the stand reaches the old
growth stage, the recruitment of dead materialrizet increase. In old growth stands of
western Oregon and Washington, the volume and k@smé woody debris (snags and
logs combined) average more than twice the amaumd in mature stands (Spies and
Cline 1988).

In young managed stands growing after a clearawels the abundance of down wood
can be substantially less than in natural stangks ta the loss of down logs from salvage
during harvest and site preparation activities, @nedlack of large trees left as a source of
future down wood (Spies and Cline 1988; Carey amithdon 1995). Down wood in
managed stands also tends to be of smaller avdrageeter than found in natural stands
(Spies and Cline 1988). This pattern may be cabgetie removal of down logs during
timber harvest for utilization of the material,diear sites for tree planting, and to reduce
the risk of fire (Spies and Cline 1988). Periodiimhing and removal of trees in managed
stands may also reduce the abundance of down veiock the self-thinning processes
found in natural stands are reduced in the mansigeul.

The size class distribution of fallen logs variesoag young, mature, and old growth
stands. Old growth stands have the highest nunfllarge fallen trees, defined as greater
than 24 inches dbh (Spies and Cline 1988). Thedfidewn logs can affect the functions
of this material and its suitability as wildlife igat. The size of the log affects its
decomposition rate and, therefore, its longevitytlom site. Since large logs decay more
slowly than small logs, large logs will persist ¢am and will provide wildlife with habitat
continuity over longer periods of time (Franklinat 1981). For this reason, this plan
contains strategies to replicate old forest coadgithat include requirements for the size
of down logs.

Large logs typically persist in the forest enviramhfor substantial time periods, often

up to several centuries, due to slow decay rateankfin and Spies 1991). Since

decomposition of this material is gradual, downslag natural stands are present in a
variety of decay stages. These stages are classsielecay classes I-V. The distribution
of total down wood biomass in these decay clasasdvben shown to vary with stand age
(Spies and Cline 1988).

In old growth stands, the greatest proportion afidevood occurs in decay class lll (the
intermediate class), with the remainder of the domeod nearly equally distributed
between heavily decayed and nearly new fallen k&mes and Cline 1988). Highly
decayed material (decay classes IV and V) only aaisofor 26 percent of the total
biomass of snags and logs in these old forest stg@yles and Cline 1988). Young stands
tend to be more dominated by heavily decayed dowodwSpies and Cline 1988). To
replicate old forest conditions, it may be necgssamaintain or create these decay class
distributions.
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Given the variety of habitat preferences of wikll§pecies using down wood, a wide
range of down wood should be maintained, by retgir creating the debris in a diverse
array of size classes and decay stages. Replicalihfprest structural patterns of down
wood is a logical strategy for maintaining a dieevdldlife community.

Currently, there is no scientific quantificationtbe exact amount of down wood needed
to maintain a diverse community of forest wildligpecies. Scientific research has
documented that this structural material is impdrteo many species, but detailed
information is lacking on the minimum amount neeegsto support the habitat
requirements of the many species that use it. Kamele, Carey and Johnson (1995)
suggest that 15 to 20 percent ground cover of dowawd, well-distributed over the forest
floor, appears to be adequate to maintain small mals) whereas a 5 to 10 percent cover
would not allow the animals to reach their potdndhundance. These authors also
caution that this substrate is not only importamt $mall mammals but also provides
critical habitat for birds and amphibians. Currgntlhere does not appear to be a
definitive estimate of the amount of down wood resktb maintain all these groups of
wildlife.

The Department of Forestry’s approach is to manége down wood at levels
approaching known historical levels. Spies et 3088) characterized snags and down
logs in fire-originated stands in western Oregod Washington, offering a view of what
the historical condition of snags in these areag have been. In stands in the Oregon
Coast Range, they found an average of 1,000 td3;a@bic feet of down wood per acre,
and in the Cascade Range they reported an avef@j20® to 4,900 cubic feet per acre.
In their inventories, Spies et al. (1988) includkmvn wood in all decay classes, from
very decayed wood, to down logs that showed lgtielence of decay. Approximately 20
percent of the down wood measured was in earlyestad) decay and considered hard
down wood (T. A. Spies, personal communication)mty take many years or even
decades to develop down wood that is very decaVbkd. department’s strategy is to
protect existing down logs wherever possible anduggplement existing down wood by
providing additional logs during harvest entrigsrégeneration harvest units, an average
of at least 600 to 900 cubic feet of hard down Ipgs acre will be provided. In stands
designated for older forest structure, the straisgp manage for 3,000 to 4,500 cubic
feet per acre of down wood in all decay classes.

Multi-layered forest canopies — Complex layering of forest canopies generallyatee
diverse habitat niches and benefits biodiversitye Thore heterogeneous and complex the
physical environment becomes, the more complexlkiet and animal communities that
can be supported, and the higher the species dwdékaebs 1972). This is because
structurally diverse habitats provide more avaé#abiches than do more homogeneous
habitats.

Research has demonstrated that several closeliedekpecies with similar habitat
requirements are able to live within the same am avoid competitive exclusion by
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partitioning the available resources into severstirttt subsets. For example, MacArthur
(1958) observed that five species of similar-sizesgct-eating warblers were able to co-
exist within the same forest primarily because tliey at different positions in the
canopy. Furthermore, MacArthur and MacArthur (196dund that foliage-height
diversity (a measure of stratification and evennessthe vertical distribution of
vegetation) was even more valuable in predicting-bpecies diversity than was plant-
species diversity. This evidence indicates thagterogeneous canopy structure provides
more available niches that would allow the preseoic@ greater number of wildlife
species.

The uniform, even-aged forest stands produced umadéitional forest management can
not support the diversity of species found in muetural stands, or in managed stands
that have a complex vertical structure. The spefmesd in low-diversity plantations
usually are habitat generalists or aggressive &tabjtecialists that exclude other species
from the limited number of available niches. Asreasing acreages are managed in low
diversity stands, the species that are excluded fow-diversity plantations may become
scarcer, some even to the point of classificatisrtheieatened or endangered. For this
reason, under this forest management plan, forastagement will be used to develop
complex stands with multi-layered forest canopies.

Multiple native tree species (conifers and hardwoas) — Increased tree species
diversity within and among stands generally createse diverse habitat niches and
benefits biodiversity. Structurally diverse halstagrovide more available habitat niches
and can support a greater wildlife species diveithian do more homogeneous habitats
(Krebs 1972). Hagar (1992) found that the preseasfchardwoods within Douglas-fir
stands was an important factor influencing thegmes and abundance of several species.

Multiple tree species in a stand may lead to sévdldlife habitat benefits.

Different growth rates, tree forms, and shade &vlee result in increased vertical and
horizontal within-stand diversity.

Different tree species support different insect oamities, which may lead to a
greater diversity of foliage- and bark-gleaningdhfke species.

Presence of short-lived species, such as red atd®rlead to an important source of
within-stand decadence within younger stands aisighehls begin to decline and die
around age 40 to 65.

Herb/shrub considerations — Diverse herb and shrub vegetation layers provide
important forage for wildlife, provide diverse htdii niches, and benefit biodiversity.
Herbs and shrubs in recently harvested units peoaidimportant source of forage for big
game species. Other native plants, such as biteerycand elderberry, provide important
forage for a large variety of non-game speciesgédmgleaf maple trees are an important
source of natural cavities and habitat structur¢han forest. Unfortunately, these same
plants compete with the planted and seeded tregsaii grow to form the new forest
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stand. Plantation vegetation management is desidoedontrol vegetation that is
competing with commercial tree species. Overly aggive vegetation management
assures a successful plantation, yet greatly reddlce habitat value of the young
plantation for wildlife. Aggressive vegetation mgeaent also truncates the herb-shrub
(regeneration) stage and accelerates the onde¢ afdsed single canopy stage, which has
a much lower wildlife habitat value.

Morrison and Meslow (1984) studied differences iabitat structure and bird
communities between young plantations in the Oregoast Range that were sprayed
with phenoxy herbicides (2,4-D and/or 2,4,5-T) ams$prayed controls. Four years after
spraying, the main vegetative difference betweendbntrol units and treatment units
was a reduction in vegetative complexity on treasgs. This simplification in
vegetation was primarily due to reduced deciduoes tover. Although rapid re-growth
of shrubs was evident following treatment, decidutrees remained suppressed at least
four years after spraying. The researchers fourad biird communities were similar
between the control and treatment units. They dptamlithat this was because of a rapid
recovery of the shrub component after phenoxy balbispraying. The greatest impact of
spraying was on bird species that mainly used haodw for foraging, although some of
these birds modified their behavior and foragedtwmubs in the treatment units.

The researchers concluded that by maintaining @édbstmmponent within the unit and by
maintaining small patches of deciduous trees, mamsagpuld maintain bird communities
similar to those on untreated sites. In other words long as the vegetation control
practices are designed to control, rather thanlitoireate competing vegetation, the
impact of vegetation management on bird communigiesinimal.

Wildlife habitat can also be affected by changes titcur in the vegetation community
as stands progress from the regeneration to cleisgte canopy stage. Wildlife species
that prefer the open habitats of the regeneratageswill gradually become excluded as
canopy closure progresses. As the overstory reaftlileganopy closure, understory
vegetation will be severely reduced or eliminatad the wildlife values provided by this
vegetation will be lost. Specifically, the abundanaf forage, cover, and the vertical
diversity provided by tall shrubs becomes redué¢séalvever, succession into the closed
single canopy stage can create other importantlifegilthabitat elements. The closed
single canopy stands can provide thermal, hidimgl @scape cover, especially for big
game mammals. For these reasons, it is importaimave closed single canopy stands as
a part of the forest landscape.

As stand development progresses through the remenerstage, the changes in the
understory vegetation community cause changes illlif@i habitats and wildlife
communities in the stand. As these stands becomes rmopen and the understory
develops, wildlife habitat components such as feragd cover are provided and some
species that prefer more open habitats may begiactmonize the site. Development of
multiple layers of vegetation will increase the ambof vertical diversity in the stand,
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and provide additional habitat niches that can eupjmcreasing numbers of wildlife
species. However, the response of wildlife to thesgetative changes will also be
affected by the abundance of other important strathabitat components, such as snags
and down wood.

Gaps — Gaps increase the horizontal diversity within sgrmfovide important forage
for wildlife, provide diverse habitat niches, arnehiefit biodiversity. A within-stand “gap”

is an interruption in the continuity of the vegatatcommunity in a stand. These gaps are
generally small openings (*2 to 2 acres) where heshraibs, and new trees are being
established, within larger stands with a dominasgrstory tree canopy. One example of a
gap is an opening created by windthrow in a denstelgked stand of trees.

Much research has been done on the ecology andifevittynamics of large, between-
stand gaps in forests, such as those created lireibr clearcutting (Dyrness 1973,
Agee and Huff 1981, Hemstrom and Franklin 1982 pdal 1987). However, relatively
little information is available on the ecology ohall canopy (within-stand) gaps. Spies et
al. (1990) presented data supporting the concegitdimall-scale gap disturbances and
vegetation response are important driving forcegnédynamics of Douglas-fir/'western
hemlock forests. They found that gap formation gad@d vegetative responses were
slower in these forests than in other forest types.

Understories in old growth stands tend to be muatblper than in younger forest stands.
This patchiness is partially a response to variegtsiory conditions. Gaps are important
structural features of old growth stands and typicpersist for long periods. Well-
developed understories of herbs, shrubs, and smeal characterize such open habitats.
Heavily shaded sites (“anti-gaps”), also charasterof old-growth forests, produce areas
from which green plants may be almost totally abgeranklin and Spies 1991, Spies et
al. 1990).
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Silvicultural Practices

The application of silvicultural tools to achieveetlong-term goals of SBM is based on
identifying the current options for the managemanexisting stands, understanding the
future options likely to result from current silvitural manipulations, and effectively
implementing the necessary silvicultural prescoipsi to achieve the desired future
condition. These are the everyday skills that fimmshave used for decades. The key
adaptation that must be made is to focus is offferelint desired future condition.

Each basin or grouping of stands will differ initheurrent condition and potential for
future stand development. Therefore the range o that can be created within
stands or the speed with which the desired futarelition can be achieved will vary (for
example, a basin consisting largely of unmanage@rostands will often have fewer
future options than younger managed stands that¢ b&en subjected to appropriate
density management).

There are no specific single or fixed set of tresita that can be applied to all stands to
achieve the desired future condition. Specific gnipions must be developed for each
set of stand and environmental conditions. Thecsiltural tools themselves will have to
be applied in a variety of ways to meet the varigoals in the forest management plan.

Over the long term, SBM focuses on producing arddsarray of stand structures across
the landscape. However, most planning will focusa@horter time frame — perhaps the
next 10 years for planning and accomplishing specifanagement practices, and the
next 20 years for projecting stand and landscapeldpment and tentatively scheduling
future activities. Adaptive management approached monitoring will provide the
feedback and tools to make future prescriptions.

This shorter time frame is a more realistic plagneriod within which current stand and
forest conditions can be assessed in light of ¢mg-term goals, various management
scenarios can be analyzed, and future stand optmmsidered. Stand conditions as they
exist today are the basis for silvicultural mangtigns, which will be planned to move
the northwest Oregon state forests toward the etbfirture conditions.

In the short term, silvicultural treatments willrato create diverse options for stand and
forest management in the future, while providinglter and revenue, improving wildlife
habitats, and maintaining biodiversity today.
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In stands not planned for short-term regeneratamdst, SBM’s basic approach is active
management of vigorous stands to maintain vigoteesgrowth, produce valuable forest
products within practical economic timeframes, emage shrub and herb development,
and to retain, maintain, or enhance the structoaiplexity of those stands to the extent
possible. Where regeneration harvests occur, snalccomponents will be retained in

order to enhance the complexity of new stands.

The silvicultural tools that will be used are Idtbelow, and discussed in the following
pages.

a. Regeneration harvests

Clearcuts

Clearcuts with modifications

Seed tree cuts

Shelterwood cuts

Selection harvests, single-tree and group selection
Modifications to retain structure and snags
Rehabilitation of brush and serious plantatiorufalareas

a. Reforestation

Site preparation: fire, mechanical, chemical

Planting (and rarely seeding) — species, selecippropriate stock, and genetics
Natural regeneration

Introduction of additional species (for exampleafyge seeding)

Seedling animal damage control

Vegetation management: manual and chemical

Interplanting and replanting

Control of bear foraging

a. Density management

Cleaning and thinning through precommercial thigramd hand release
Commercial thinning

a. Combination regeneration harvests/ density managetreatments
b. Laminated root rot control
c. Pruning

d. Fertilization

e. Genetics
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Silvicultural Tools, Silvicultural Practices, and Forest Management

Silvicultural practices are the tools available achieve the desired future condition
described in this plan. Many tools are availabléviGiltural results depend on the

practice chosen, the way the treatment is appéied,the conditions in the treated stand.
Silviculture works with stands (groups of treesttiméeract with each other over areas of
several acres to several hundred acres). In th#hwest Oregon planning area, most
stands are even-aged.

Silviculture works with the ecological processestaind development and stand recovery
following disturbance. Disturbance is a part ofunat Forests are affected by windstorms,
fire, drought, soil movements, insects, animalsg @msease organisms. Forests are
adapted to respond and recover from disturbancesst Milvicultural practices
deliberately disturb stands and/or remove partsalbrof the stands to encourage
subsequent stand development along desired path®ayse of these removals provide
the harvests from the forest.

Stand response to a treatment depends on the staoddition before and after the
treatment. Two key attributes of stand conditioa #re variation in tree size(especially
diameter) and stand density (the number of treemsidering their diameter). Stand
density is explained in the sidebars on the negtgages.

Stands with different structures develop differgmfter silvicultural treatments. Natural
stands and plantations react differently. Existipantations generally have less
variability and less structure than natural stanlsey are usually in more need of
deliberate treatment to maintain stand vigor ancelbpment. Silvicultural practices may
enhance or decrease stand structure.

Stand development is driven by density. Individitaes must grow larger or die. They
cannot mark time unchanged. This means that anypgob trees will eventually grow
large enough to interact and interfere with eacheiwot This process drives stand
development. Active management adds nothing netunlay sharply increase the pace of
stand development or forestall negative developsient

Silvicultural practices can only be prescribed aadluated when management has clearly
described the desired future condition. Silvicudtupractices may be chosen to take
stands along different paths depending on the nmmegt goal. For example,
precommercial thinnings may be prescribed to preduaniform stand of large diameter
evenly-spaced trees or to produce a more variatd sbh large and small trees with
clumps and open areas. The former may be most jpgi® to optimize certain values
and the latter more appropriate for others.

Silvicultural accomplishment must be measured ajathe management goal. For
example, 95 percent plus reforestation successbmaagn appropriate goal for optimal
young stand management; it may or may not be nacgees desirable for wildlife goals.
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Economic considerations are an essential partlatusitural practice. There are often
several ways of achieving the same results. Rdtiohaice of silvicultural methods
requires explicit identification of objectives arwhlculation of costs and revenue,
including the time value of investments.

Stand Density
Foresters have found that the total productionubicvolume, by a stand of given
age and species on a given site, is for all pralkcparposes, constant and optimum
for a wide range of stand density. This is the adiall thinning. Foresters can
grow the same volume in many small trees or feayd trees.

From a density standpoint, there are three stagssuiaed growth.

100%
Stand
Growth
Potential
25% 35%
Stand Density Index (SDI)
I. Open growth — Stand is in the regeneration stage. There areemsity-

related light, water, or soil nutrition limitationdlon-tree vegetation is often
lush. Trees grow at their full potential unlesseaféd by competing vegetation
other than trees (such as shrubs).

[I. Onset of competition — Stand enters the closed single canopy stages Trde
compete for light, water, and/or soil nutrientsg aiot all trees can grow at their
optimum rate. Understory vegetation declines.

lll.Maximum stocking — Density-related mortality occurs. Understory
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vegetation is minimal or absent.

Northwest Oregon State Forests Management PlarAIFRLAN Jan. 2001g C-55

AGENDA ITEM 2A
ATTACHMENT 07




Stand Density

Department foresters measure stand density witmndReis Stand Density Index
(SDI). This index is calculated from the stand’'®@ge diameter and the trees pe
acre:

SDI = TPA x (Diameter/16Y

The maximum SDI is 600 for Douglas-fir, 800 for theore tolerant western
hemlock, and 440 for the more intolerant red al8&snd density is often expressed
as a percentage of these maximum values. For egampdDouglas-fir stand with
300 trees per acre and an average diameter ofch@snhas an SDI of 300 and aj
relative density of 50 percent.

The silvicultural significance of several key SRllwes is explained below.

SDI Silvicultural Interpretation

25% Crown closure and onset of self-pruning, oetitipn, and
discouragement of understory.

35% Lowest limit of full site occupancy. Self-ping, competition, and
halt in understory development become significan

55-70% Trees stressed. Self-thinning begins —tieean stands with well-
developed stand structure; later in stands witstand structure.
Understories disappear.

100% Maximum stocking; rarely observed.

Density management prescriptions for wood growth thus straightforward. To
grow the most wood, help the stands reach 35 pe&Bhas quickly as possible,
use precommercial or commercial thinning to keeprtietween 35 and 55 perceng
during their growing years, and let them reach &@ent just before final harvest.
However, foresters modify these prescriptions thiea@ other management
objectives besides wood growth. Examples of otlgeatives are the retention of
understories, the development of larger treesh@ptoduction of natural mortality.
These stand characteristics produce diversifiedlil habitat, meeting the needs
of wildlife species.

This theory applies to idealized, average standlitions. Stands in the real world
are rarely homogeneous. Understories may develdparsist in less stocked areas
of otherwise well-stocked stands. Thinned stanésparticularly variable due to
variations in individual trees, skid road and catmeridor openings, etc.
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Regeneration Harvests

Regeneration harvests are intended to replace igtingxstand. The trees are removed
and the stage is set for reforestation. Regener&igovests are appropriate prescriptions
where the existing stand is mature by the managepigactives, contains defective or
undesirable growing stock as defined by the managérobjectives, or has low vigor
with a significant risk of loss.

To trigger reforestation and allow it to develofansl density must be reduced below 25
percent SDI and maintained below 35 percent uhélnew trees are part of the stand.
This density level differentiates regeneration katvfrom thinnings. Regeneration

harvests may be referred to as reinitiation hasvest

There are several types of regeneration harvesinbet stands in northwest Oregon state
forests, the most appropriate type to assure ssittesstablishment of new trees is the
clearcut or clearcut with modifications. A grougestion harvest may be appropriate in
some circumstances. The seed tree or shelterwodtothenay be appropriate for
regeneration of western hemlock. Single tree seleanay be appropriate for certain
mixed western hemlock, Sitka spruce, or westercaear stands. Elsewhere, seed tree,
shelterwood, and single tree selection methodsrandly be appropriate.

Clearcuts — Clearcuts remove all trees in a stand. On almfissites in northwest
Oregon state forests, clearcuts will provide thst lmenditions for successful plantation
establishment. However, clearcuts, by definitidmimate the carryover of residual stand
characteristics.

Clearcuts with modifications — In this plan, clearcuts are modified to leavadesl
green trees, snags, or trees destined to becongs spacifically for their biological or
environmental values. In this harvest method, tibenit of the modifications is not to help
achieve regeneration, but rather to provide for thteer values. In fact, these
modifications may detract from reforestation. lhetharvest methods, such as seed tree
cuts, shelterwoods, and selection harvests, tremde#t to help achieve regeneration.
Thus, trees left for biological or environmentalues may be of significantly different
species, condition, or location than trees lefth@dp regeneration. In a clearcut with
modifications, overstory trees, if alive and readady vigorous, will contribute to the
overall stand stocking and may compete with themegation. SDI may be approximated
by calculating and summing the overstory and urider$Dls.

Seed tree cuts — Seed tree cuts leave scattered stable treespob@pate species for

natural seeding of a new stand. This method work$ with western hemlock on moist

sites. With all other species and on other siteaninot be considered sufficiently reliable
to meet the Oregon Forest Practices Act.

Shelterwood harvests — In this method, the original overstory is removedwo or
three stages over several years. This method wilkwvith most conifer species found in
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northwest Oregon state forests, but is not necgssaegenerate any of them. Because of
its logistical difficulty and careful timing req@ments, it will rarely be appropriate on

northwest Oregon state forests. The exception neayvéstern hemlock stands where
western hemlock regeneration is desired but thestmgy trees are not considered

sufficiently windfirm for seed tree methods.

Selection harvests: single-tree and group selectich- Unlike the previous even-aged

regeneration methods, selection harvests develap ramintain many-aged stands.

Regeneration harvests, precommercial thinnings,cangmercial thinnings are combined

in this method. Trees are removed individually gtentree selection) or in groups of half-

acre to several acre patches. As the patch sizeases, group selection tends toward
clearcutting. The operative difference is whethe tegeneration develops under the
influence of the overstory.

Individual tree selection may be appropriate foxtomes of tolerant western hemlock,
Sitka spruce and western redcedar where stanchoatiytof older forest characteristics is
desired. With proper attention to vegetation mansaye and reforestation, group
selection methods should work with any tree speai¢se northwest Oregon state forests
other than red alder, though growth of the newdstould not be expected to be as high
as with clearcut methods.

Rehabilitation methods — Where desired by management, the replacementushb

fields, grass areas, and/or failed plantations wgéherally be by methods similar to
clearcuts. Only minor acreages of these remainoithwest Oregon state forests. An
exception is the extensive acreage of Swiss neadleinfected Douglas-fir plantations in
Tillamook County. Regeneration may be the most @mate practice for these areas.

Comparison of regeneration harvest methods — Regeneration harvests will have
obvious impacts on stand structure. Selection nusthaill retain the most structure.
Clearcuts with modifications will retain some stwe. Regular clearcuts have the least
structure and provide more limited opportunitiesdtsuctural development in the future.
Seed tree and shelterwood cuts retain and promdtar adegree of stand structure,
primarily through their less certain and more MalBaregeneration. Stand structure also
influences selection of the regeneration harvesthatk Dense stands, with skinny,
crowded trees (often referred to as “doghair” s&yndften are not windfirm enough to
handle partial cutting; clearcutting may be theygmhctical method for these stands.

Reforestation

Reforestation to the standards and timeframeseftegon Forest Practices Act is not
easy or automatic in the conditions found in thethwest Oregon state forests.
Reforestation requires various combinations of gigparation, planting, animal damage
control, vegetation management, and occasionaligrptanting or replanting. These
practices must be considered and prescribed forichahl stands on a site-specific basis.
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Common silvicultural practices for reforestatioe discussed briefly on the next page.

Northwest Oregon State Forests Management PlarAIFRLAN Jan. 2001g C-59

AGENDA ITEM 2A
ATTACHMENT 07



Site preparation — In many circumstances, the harvest operationigesvsufficient
site preparation for planting. In other circumses)cslash, organic debris, and duff are
physical barriers to planting, or the site is alye@ccupied with existing or sprouting
competing vegetation that will prevent or delayetestablishment. In these cases, site
preparation by fire, mechanical means, or chemisagpropriate.

Planting — In most circumstances trees are hand-plantedurélategeneration, as a
primary mechanism for reforestation, is usuallytrieged to western hemlock on moist
sites or to fill-in with additional trees. Appropte species selection and use of the
appropriate nursery stock are important. Thesegoaes are well worked out with
Douglas-fir, and to a large extent, with westermloek, but it has been difficult to
obtain appropriate planting stock for western redcetrue firs, and hardwoods.

Tree improvement — Trees are genetically adapted to certain sitesecBon and
control of seed source is critical. Unimproved seedollected from local seed zones.
Tree improvement programs are underway for Doufitasnd western hemlock; most
trees being planted today are from the tree imprmré program. These trees are
expected to display better health and more vigogoag/ith.

Introduction of additional species — In some cases wildlife forage crops may be
seeded in order to benefit wildlife. Reforestatinay be aided if the crop displaces what
would otherwise be a more competitive species.

Tree protection — Seedlings may be harmed or destroyed by aninmiding. EIK,
deer, mountain beaver, rabbits, and rodents mayeafiroblems. Some species, such as
western redcedar, are particularly favored by alsraad often eliminated. Thorough site
preparation and large planting stock are the Inglstact controls; these get the trees off to
a good start and allow them to outgrow damage. amyrother cases direct control or
prevention of animal damage is essential. Sigmficaountain beaver populations must
be trapped. Seedling protection by bud caps, mgttin Vexar tubes is appropriate in
many circumstances. Repellents have potentiakdsuits have been erratic.

Vegetation management —The northwest Oregon planning area has someeaitbst
productive tree-growing areas in the world. Howewealso supports some of the most
competitive native and introduced herbs, shrubsl Bardwood trees in the world.
Vegetation management is usually needed to allawfes to reach full stocking within
Oregon Forest Practice Act timeframe requireme@temical applications are usually
the preferred method of vegetation management e @alow precise targeting with
minimal site damage or side effects.

Cleaning (hand release) —A common practice in conifer stands is the rerhovaed
alder stems, vine maple stems, and/or bigleaf mgpieuts that are overtopping conifers.
This is usually done with hand-applied chemicatckand squirt). The current emphasis
is to leave any individuals that are not overtogpoonifers or any areas of only minor
overtopping, in order to encourage biodiversity.
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Interplanting and replanting — These practices are now infrequent.

Control of bear foraging — Black bears may forage on conifer trees in thengp
damaging or killing individual trees or patches.aBeattack vigorous trees 6 inches in
diameter and larger. Control methods include fegpdirars and/or snaring individual
problem bears.

Status of reforestation in the northwest Oregon st& forests — Department foresters

have worked out excellent methods of reforestattatly stocked Douglas-fir plantations

occupy over 95 percent of most past sale areas.elenyw management objectives are
changing for many stands, and foresters must atiept reforestation methods to meet
the new objectives. More work and adaptive managempecedures will be needed to
achieve successful reforestation with different amdtiple tree species, to incorporate
modifications to clearcuts, and to meet the needsafdiversity of stand structures and
wood quality.

Most young stand management practices in reforestatve produced plantations with
reduced stand structure. Good planting stock idotmi Site preparation, vegetation
management, and control of animal damage all makeigg conditions more uniform.
Given this, subsequent silvicultural practices Wl needed to introduce or encourage
stand structure in managed plantations.

Most Coast Range plantations developed over thCagears are growing well in excess
of expectations. Individual trees are reachingfdei heights in 2 or 3 years and crowns
in unthinned plantations are closing in about b gears. Many stands on site class Il and
lll soils are growing at rates expected on sitesxliesoils. Biomass volumes may be 50 to
75 percent ahead of projections. This result iDably due to the reforestation practices
listed above, and early precommercial thinning. Eesv, there is serious concern about
the wood quality of many of these fast-growing $te€he trees have frequent multiple
tops, large and persistent ramicorn branches, sxeesinuosity and deformations in the
main stem, and patterns of many large branchesultiple whorls. These problems are
most serious over the lower 10 to 30 feet, whichmadly becomes the most valuable log
in the mature tree. The extent of these problenss dr@ouraged agency foresters to
increase initial planting density and delay precaroial thinning, to let greater density
slow the vigor. Other possible solutions are rerh@a¥goorly formed trees or marking
during initial commercial thinning.

Density Management: Precommercial and Commercial Timning

Thinning regulates stand density. In precommetbigining, the cut trees are left unused
and the operation is carried out at cost. In conerakthinning, some or all of the cut
trees are used and the operation produces reveBadls. practices have the same
silvicultural impact. Thinning decreases naturalrt@dy, maintains stand vigor, and
develops healthier, larger, more windfirm, and gall more valuable trees. By
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removing trees that would otherwise die in the cetitippn for light, nutrients, and water,
commercial thinning increases net stand produdaiar time. Thinning may also directly
improve tree quality and tree size through selectibthe better and larger trees for the
residual stand. Potential drawbacks to thinninglaedower wood quality associated with
larger branch diameters and increased stem defegtging stands thinned before crowns
close and growth slows on lower branches; lossnafis for wildlife in thinned older
stands; and decreased stand structure. Residual demage is minimal with proper
contract administration.

Both precommercial and commercial thinning areroptly carried out before density-
related competition reduces tree vigor, i.e., betweSDI 25 and 55 percent.
Precommercial thinning may be delayed to the higiner of this range to suppress branch
growth. Commercial thinning is usually delayed twe tupper end of the range to
maximize harvest volumes, in order to improve saleenues and reduce the number of
stand entries. Thinning reduces the stand dersitige point from which the stand will
grow back to the desired stand density at the pt@jenext entry, either another thinning
or a regeneration harvest. This point may be anggvfrem 25 to 45 percent. Some very
vigorous young stands may be taken temporarilyvbeéld percent SDI, as these stands
recover and quickly exceed 25 percent SDI. Thinnggnarginal or inappropriate in
overly dense stands with high height/diameter gatio

Tree selection in precommercial thinnings is carrat by tree cutters, with species
selection and the number of residual trees spdcbieforesters. Tree selection in most
commercial thinnings is also done by cutters, Widhesters specifying the minimum
average diameter of residual trees and acceptabiéual stand basal area. These “auto-
mark” thinnings have provided better results thainrtings where trees are individually
marked. Fallers can consider all aspects inclutieg selection, lead, and location of skid
roads and cable corridors. Individual wildlife tsed¢rees of minor species desired in the
residual stand, or any other exceptions to autdmspecifications need to be individually
marked or otherwise specified. In the future mor@iviidual tree marking or alternate
contract specifications may be necessary due tanttreased stem defects in managed
plantations and the need to carefully select ag#iese.

In the short term thinning may reduce the rangéred diameters through removal of
smaller trees and forestalling future mortality.wéwer, in the long term, thinning may
increase future stand structures by developingefargiore windfirm trees that will
respond to future treatments designed to enhana&ed sstructures. Thinning also
encourages the development of a more diverse grbaprubs and herbs. Modifications
can be made to maintain and/or enhance stand wteucthese modifications include
maintenance of existing older or larger overstoegs and snags, deliberate creation of
shags, and retention of unthinned areas withirdstan
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Regeneration Harvests and Density Management Treatemts
Combined

In the Oregon Coast Range, many stands consistbdtimas of clumps of mature or
slow-growing red alder with scattered emergent feogsi and generally over-stocked
stands of conifers. The conifers are chiefly pldnte seeded Douglas-fir but include
natural western hemlock and scattered western dedc8itka spruce, and true firs. In the
absence of management, these stands will quicldg Mgor through density-related
competition. With management, stand structure eaméintained and greatly enhanced.

Department foresters have developed sale presmigpthat simultaneously: 1) thin over-

stocked but still vigorous conifer areas; 2) regatien harvest mature hardwood areas
and over-stocked and non-vigorous conifer areas3ametain most emergent established
conifers and many of the existing snags, as madibos to the regeneration harvests.
Regeneration harvest areas included in these satge from small clearcuts to group

selection openings. Reforestation and managemesdmpeting vegetation is planned on
the regeneration harvest areas; natural regenerattiminor species is also likely to occur

in many areas.

Regenerated areas in these sales are not expegbedduce as much timber volume as
plantations on clearcut areas. However, the comairahinned stands produced by
these treatments will be much more productive tifaregeneration harvested and
converted at this time. There are many future cilkural options for these stands. They
could be rethinned a number of times and carriedotw rotations; they could be

gradually converted to many-aged stands throughpyselection harvests; or they could
be regeneration harvested through clearcuts andcefplaced by plantations. In many
cases, decisions on these options need not be foradkany years, even decades.

Laminated Root Rot Control

Laminated root rot is the most widespread diseaslee northwest Oregon state forests. It
occurs in scattered clumps on about 10 percerfieofdrest area. It is most damaging to
Douglas-firs and true firs. Western hemlock is etiée but is not lost to the disease.
Hardwoods are immune. Western redcedar, westertewime, and ponderosa pine are
resistant. The only known control is to remove et conifers from infected areas until
all conifer roots are completely decayed.

The main silvicultural option for control is to rewe all affected conifers from infected
areas and buffer zones and to keep affected cendiigrr of these zones. This treatment
has been done during commercial thinnings. Foredtave attempted to regenerate
treated areas to red alder, western white pine waeslern redcedar. This has been only
partly successful due to the difficulty of regerierq these species. Options are to
continue these practices, regenerate appropriagas avith the more easily reforested
western hemlock, or accept continued losses. Anathgon would be to reforest the
openings with bigleaf maple, a more appropriatediwvapnd species for many higher
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elevation areas in northwest Oregon. However, tigcias for successful establishment of
bigleaf maple seedlings are not currently knownother silvicultural option is stump
removal. Final harvest removal of large stumpsxiseasive, impacts the soil, and may
leave some root rot. Tree pushing instead of fglimay also be effective for stump
removal. Removal of smaller stumps at commerciainings may be more feasible
wherever ground logging equipment is working. Watmp removal, regeneration to any
conifer, including Douglas-fir, would be appropeat

Stand structure will be maintained or enhanceddoyinated root rot control since the
stand will contain openings with or without control

Pruning

Production of structural grade wood generally rezpiithat knots be kept to 1.5 inches
diameter or less. This standard can be achieveddigtaining Douglas-fir plantations at

250 to 300 trees per acre or more, until crownsecland are 30 to 40 feet above the
ground. Larger knots may be tolerated in very ladiameter trees. Where such

management is not desired; where stands have wlbesoh spaced to lower stocking; or
where plantation losses to competing vegetatioardyemountain beaver, deer, and elk
have reduced stocking to lower levels; pruningpprapriate. Pruning will also create

clear wood wherever it is carried out. It is théyamethod of producing clear wood over

rotations of less than 100 years.

Pruning is optimally done to maintain a small diéenecylindrical, defect core in the
center of the tree. Pruned trees must maintainngnmim of 50 percent live crowns. The
percentage of live crown equals the percentagkeofree bole that has live branches, i.e.,
a tree 40 feet tall must have live branches oeagtl20 feet of its trunk. To maintain the
live crown and minimize the core, pruning should dmne in several lifts as the tree
grows. The first log up from the ground is the masuable part of the tree, and the most
vulnerable to large branches in plantation cultérr@ining should be carried out to as high
a point as is practical (at least 18 to 24 feet poskibly to 40 feet) where large valuable
trees are expected.

Effective techniques for pruning with loppers aadders have been developed based on
New Zealand experience.

Pruning is not needed to grow structural wood irste hemlock stands. It would be
needed to grow clear wood. Pruning, along withyesimming to one central stem, is
also anticipated as a necessary practice in resl gldntations. However, this pruning
need not reach as high up the tree.

Pruning should not alter stand structure. Prunimgtntrees in a stand, especially when
combined with early precommercial thinning, wilgjsificantly increase light to the forest
floor, thereby prolonging the regeneration stagetarb and shrub forage values.
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Fertilization

Many forest stands are deficient in nitrogen. Dasgdir and true fir stands have been
shown to respond to nitrogen fertilization by irasi|g volume growth for 4 to 12 years

after fertilization. Average response is 1,000 arenboard feet per acre to fertilization

with 200 pounds N (nitrogen) in urea. Response@atieb in thinned stands than in

unthinned stands, and better on lower sites thahigimer sites. Response is especially
likely in the Tillamook Burn because the fires unbdtedly released much of the nitrogen
on the sites. Where intermixed red alder has addeogen to stands, response is less
likely. Response is limited on site | soils and slo®t occur in western hemlock or red

alder stands. Response has been demonstrate@ foettiod following stand closure up to

about age 80. Stand response past that age is wnkipplications may be repeated,

with similar response, at 4 to 8 year intervalsphgation is via helicopter in the winter.

The optimum extent and frequency of fertilizatiore @conomic investment questions.
Fertilization adds volume, and therefore value. Hosr the effects on overall stand
development have not been well documented andreliffesituations will likely result in
different outcomes. In some circumstances, fedflon may accelerate stand
development, but it is unlikely to significantlyaiinge other forest attributes. Fertilization
will not necessarily increase stand structural demify. In other cases it may slow the
stand development progression by improving the dtamgrowth of smaller trees and
delaying mortality.

Fertilization prescriptions may change in the fatéor plantations. In the Coast Range,
many of these plantations are observed to be ggpwainsignificantly higher rates than
previously expected. They may well respond diffédyeror not at all to nitrogen
fertilization. Foresters are considering tryingdmged application of multiple nutrients
with prescriptions tailored to individual sitesaftanalysis of foliage. Response may be
very significant, especially where response toog#in alone is not observed. Application
of minor nutrients may also reduce the incidencsteim defects frequently observed in
high site Douglas-fir plantations in the Coast Ranghese stem defects are of serious
concern for wood quality.

Some studies have been done on tree responseattedikzation in managed stands, and
additional studies are being done. Formal reseanrk with balanced nutrition has not
been carried out.

Genetics

Reforestation projects on state forest lands aketadvantage of the highest quality seed
to assure that forest trees and forest stands @tedapted to planting locations and are
capable of growing vigorously with resilience todst health threats.

The Department of Forestry has initiated genege timprovement efforts for several
forest tree species like Douglas-fir, western heklavestern redcedar, western white
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pine, Sitka spruce, and red alder. The principleadlve of improvement efforts is to
ensure that high quality, well-adapted forest tseed is available for reforestation
programs. The breeding phase includes the seleatidnbreeding of healthy, vigorous
trees and field testing across a variety of envirental conditions. The production phase
involves the propagation of the best selections mtseed orchard to enable the cost-
efficient production of genetically improved seed.

The Department of Forestry’'s J. E. Schroeder Seetiadd produces seed from a wide
variety of forest tree species for general, speciéind forest structure silvicultural
objectives. For species like Douglas-fir and westeemlock, seed orchard seed will be
used for planting and seeding programs on staesterSeed is mixed from a number of
selected families to insure that an adequate lef/genetic diversity is maintained in
planted forest stands. Seed from certain seleated ®rchard trees may be used to
achieve specific objectives such as improvementaond quality characteristics and the
value of timber at maturity.

The Department of Forestry is also involved in genienprovement efforts to improve
levels of pest resistance. Douglas-fir tree sadestithat demonstrate a tolerance to Swiss
needle cast are being used in planting project®aperation with other landowners. The
Department of Forestry is also working to develppueevil-resistant Sitka spruce. This
pest has caused extensive damage to this conéeresp Field trials to test potential tip
weevil-resistant spruce trees have been plantedwan state districts, Astoria and
Tillamook. In a cooperative project with the U.Srést Service, the Department has
access to western white pine seed that is gengtiesistant to blister rust, a deadly
pathogen that kills almost all natural white pinees. All western white pine currently
planted on state forest land comes from blistermesistant seed stocks.

The development and use of appropriate geneti&stibat survive well, are adapted to a
variety of environmental conditions, and produceltig, vigorous forest trees is a basic
tool that helps provide forest stands that meeddeape and the desired future condition
for stand structure.
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