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Chapter 4 presented the strategies, and some background on the concepts behind those
drategies. This gppendix provides more detailed information on these concepts.

The main headings in Appendix C are lised below. Important connections between these
headings and Chapter 4 are summarized briefly below the headings.

Stand Type DEfiNItIONS ... C-2
This section is linked to “ Concept 1: Managing for a Diverse Array of Sand Types,”
under “Basic Concepts for Landscape Management.” Stand type definitions and
guidelines for classifying stands are included here.

Landscape Management PrinCiples........ccoovve i C-

16
This section is linked to “ Concept 2: Landscape Design to Provide for a Functional
Arrangement of Stand Types,” under “ Basic Concepts for Landscape Management.”
“ Landscape Management Principles.” The concepts are described in greater technical
detail here. Guidelines are given for determining patch types and sizes across the

landscape.

Concepts for the Landscape Management StrategieS ........ovvvvvivvvniiiiennnns C-
22
This section is linked to the landscape management strategies.
The Array of Stand SrUCtUrE TYPES ... vvvveie e C-
22
Management PathWay'S ..........ov i C-
25
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Patch Types, Patch Sizes, and Patch Placement ...............cccooveiiiiinnn. C-
28

Managing for Key Structural ComponentS ..........ocvviviiieiiiiiiieeeieeensn C-
36
SIVicUltural PractiCeS ... C-

46
Slvicultural tools will be used to implement the landscape management strategies.
This section explains common silvicultural tools.
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Stand Type Definitions

Pecific Northwest forests follow a typical progresson of stand structures over time, after a
magjor stand-replacement disturbance. Forest stands develop aong continuums. The stand type
definitions given here represent snapshots of stand conditions taken dong the various
continuums.

Because the definitions describe points dong continuums, it will not aways be apparent how a
particular stand should be classfied. The numerica guiddines given in this section can help the
fidd manager to classfy dtands. In cases where stands do not quite match the numerica
guidelines, the stand should be classified as the type indicated by the mgjority of factors. Some
tips are given here for the sands most likely to be confusing.

The stand types are defined briefly in the sdebar on the next page. In the following pages, a
detailed description and computer-modeled example are given for each type.

Each of the stand descriptions on the next few pages has four parts: a description of the stand
characterigtics, an explanation of the stand development process that occurs in that stand type,
classfication guiddines, and management concepts for that type. The terms for both stand types
and development processes are used throughout the FMP. The stand type names are used
when the discussion refers to stand condition. The process names are used when the discussion
refers to stand development process. The table on the next page shows the relationship of stand
types and stand development processes.

Five stand types are described. The stand types apply to conifer, hardwood, and mixed stands.
It is anticipated that the landscape will consigt primarily of conifer stands with some hardwood
componen.

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

Structure-based management (SBM) classifies the many diverse forest sland Structures
into five basic types.

Regeneration (REG) — This stand type occurs when a disturbance such as timber
harvest, fire, or wind has killed or removed most or dl of the larger trees, or when brush
fidds are cleared for planting.

Closed single canopy (CSC) — This stand type occurs when new trees, shrubs, and
herbs no longer gppear in the stand, and some existing ones begin to die from shading and
competition, in a process caled stem exclusion.

Understory (UDS) — This stand type occurs after the stem excluson process has
created small openings in the canopy, when enough light and nutrients become available
to dlow herbs, shrubs, and new trees to grow again in the understory.

Layered (LYR) — This stand type occurs as the process of understory reinitiation
progresses where openings in the canopy persst. Shrub and herb communities are more
diverse and vigorous, and two or more distinct layers of tree canopy appedr.

Older forest structure (OFS) — This stand type occurs when forest stands attain
sructurd characterigtics such as numerous large trees, multi-layered canopy, substantia
number of large, down logs, and large snags. It is not the same as old growth, athough
some of its sructures are smilar to old growth.

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

Stand Type Stand Development Process
Regeneration (REG) —_— Stand Initiation (S1)

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 gte is occupied primarily by tree seedlings or saplings, and herbs or shrubs. The trees can
be conifers or hardwoods. Competition among the trees and other vegetation is not yet resulting
in widespread loss of herb or shrub layers. The herbs and/or shrubs are widespread and
vigorous. This type includes first year regenerated stands, and continues to the stage when the
trees approach crown closure. At that point, the increasing crown closure shades the ground,
and causes asgnificant loss of vigor or death of understory vegetation.

Stand Initiation Process

This process begins when a disturbance such as timber harvest, fire, or wind has killed or
removed mos or dl of the larger trees, or when undesirable vegetation is cleared for planting.
Vaying leves of herbs, shrubs, or advanced tree regeneration may remain from the previous
stand, as well as such stand components as snags, live green trees, and down wood. New
plants (trees, shrubs, and herbs) begin growing from seed, sprouts, artificia regeneration, or
other means in the early years of this stage. In the later years of this stage, trees begin shading
out the other stand components.
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Classification Guidelinesfor Regeneration Stands

Numerical Herbs, shrubs, and grasses cover 20 to 80 percent of the ground.
guidédines
Examples In most cases, these stands will be stocked predominantly with

Douglasfir, western hemlock, or other conifers. Many of these
stands will have 200-400 trees per acre and will range from 1-15
years old. These numbers are not requirements, but descriptions
of what to expect.

Classfication tips Regenerdtion sands that are precommercidly thinned and/or
pruned should be classified as regeneration stands until elther the
shrub and herb layer diminishes to the point that the stand is
closed single canopy or until the average stand diameter reaches
6-10 inches and adequate understory exigts to meet the definition
of an “understory” stand.

Management Conceptsfor Regeneration Stands

Snags, down wood, and residud live green trees will be carried over or recruited from the
previous stand.

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

Stand Characteristics

Trees fully occupy the ste and form a angle, main canopy layer. Thereis little or no understory
development. Where understory vegetation exigts, there is low shrub and herb diversity. The
shrub and herb layers may be completely absent or may be short and dominated by one or two
shade-tolerant species, such as sword fern, Oregon grape, oxdis, or sadl.

Stem Exclusion Process

As the trees established in the regeneration stage grow larger in height, crown size, and root
development, they eventudly begin to compete sgnificantly for moiture, light, and nutrients. The
stem exclusion process begins when new trees, shrubs, and herbs no longer gppear and existing
ones begin to die, due to shading and other competitive factors. The shrubs and herbs begin to
die out of the understory firdt, and later in the sage, may essentidly die out of the stand
atogether. The trees begin to show decreasing limb sizes, diameter growth rate, and crown
length. Later, less competitive trees die. If root diseases are present they cause additiond trees
to die. As some trees die, snags and coarse down wood begin to appear in the stand. The
surviving trees grow larger and have more variation in height and diameter. Near the end of the
stage, enough trees have died and the living trees have enough variation that smal ggps form and
understory trees, shrubs, and herbs begin to regppear.

Classfication Guidelinesfor Closed Single Canopy Stands

Numerical A variety of herbs, shrubs, and grasses usudly cover less than 30

guidelines percent of the ground, or only one or two shade-tolerant species
cover most of the ground.

Examples Standsin this category include: (listed on next page)
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1. Unthinned stands where competition has virtudly eiminated or prevented significant herb or
shrub development. Any understory trees provide minima layering and are not vigorous.

A range of dand types exigs in this category. One example is a sapling stand where the
trees have recently attained crown closure. In this stand the lack of light and possibly lack of
nutrients cause the shrub and herb layers to lose their vigor and in many cases die. In this
relatively early stage of CSC the trees are just beginning to significantly compete with each
other for light and nutrients. Loss of vigor or degth of some individua trees may be evident.
However, most of the trees in the stand have not yet lost much of their crowns and they are
growing rapidly. Live crown ratios would likely be in excess of 70 percent. If Slvicultura
thinning or sgnificant natura disturbance does not occur, the stem excluson process will
guide the further development of this stand for sometime.

A second example demonstrates the range of stand conditions that exist in the CSC type. If
a stand develops under high stocking dendties over an extended period of time, numerous
outcomes are possble. One frequent outcome in unthinned stands is that the diameter
growth of the individua trees dows, the tree crowns recede, and eventually height growth
dows. There is intense competition among the trees for light and nutrients. Minimd light
reaches the forest floor. The result can be densdy stocked stands with individua trees that
have very short crowns (live crown ratios less than 25 percent) and very limited to no
understory tree, shrub, or herb development. Stands may remain in this condition for
decades. Eventudly individud trees may dominate or a disturbance such as windthrow,
lanadide, or fire will thin the stand out and encourage the onset of the next stage of stand
development — undergtory reinitiation.

2. Thinned stands where the overstory occupies most of the Site, preventing development of a
diversty of undergtory trees, shrubs, or herbs. A diversity of herbs and shrubs did not
develop after thinning, or dl but afew shade-tolerant herb or shrub species have died or will
soon die, due to the effects of overstory competition.

Thinned stands may react Smilarly to unthinned stands once the stocking density returns to
high levels. Stands that are thinned to very low dengties or are thinned more frequently may
quickly move into the understory reinitiation phase of stand development.

M anagement Conceptsfor Closed Single Canopy Stands
Snags, down wood, and residud live green trees will be recruited from the existing stand
through natural processes, carried over from the previous stand, or created from the existing
stand in cases where the trees are large enough to be effective habitat components.

Deciduous trees and fruit-bearing shrubs and trees are desirable components.
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Figure C-3. Stand Type 3— Understory (UDYS)
Stand Development Process— Understory Reinitiation (UR)

Stand Characteristics

These stands have developed more diverse herb or shrub layers than CSC stands and have
trees larger than sapling size. Tree canopies may range from a single species, single-layered,
main canopy with associated dominant, codominant, and suppressed trees, to multiple species
canopies. However, significant layering of tree crowns has not yet developed.

The least developed stands included in this category are stands that consist of a single species,
sngle-layered, main tree canopy with an understory of shrubs and herbs that is more diversified
than smply having one or two shade-tolerant species. Adequate light is entering the stands to
dlow tolerant and intolerant herb and shrub species (eg., Oregon grape, sword fern,
blackberry, huckleberry, twinflower) to devedop and flourish through continued stand
management or natural processes. This type aso includes stands where the herbs, shrubs, and
undergtory trees are vigorous and beginning to diversfy. Verticd layering may be developing but
IS not yet extensve.

In al UDS gands, the shrub and herb layers are likely to continue to diversfy and maintain or
improve ther vigor. These sands offer good potentid to develop into highly diversfied
vegetative communities. Depending on the intengty and timing of density management activities,
stands could shift back and forth between the CSC and UDS stand types over time.

Understory Reinitiation Process

The underdtory reinitiation process occurs after stlem exclusion, when enough light and nutrients
become available to dlow forest floor herbs, shrubs, and tree regeneration to again appear in

the undergtory. The new understory may grow very dowly a higher sand dengties. The amount

of understory brush and herbaceous species is minima at the beginning, but increases to a
substantial component of the stand by the end of the stage. In a stand where dengty
management activities occur frequently, the understory may never be completely absent. UDS

gands arein the early or developmental stages of this process.
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Classification Guidelinesfor Under story Stands

Numerical A variety of herbs, shrubs, and grasses cover 40 percent or more of
guidelines the forest floor.

Average tree Szeis at least 6 to 10 inches DBH, and tree heights
are generally approaching 40 to 50 feet.

Classfication tips Stands that have an actively developing understory of tree species
may aso be included in this type — even if other herbs and shrubs
are not flourishing. Specificaly, dder or Douglasfir stands with
developing understories of western hemlock/Sitka spruce would fit
this description.

Management Conceptsfor Understory Stands

Snags, down wood, and residua live green trees will be carried over from the previous
stand.

Deciduous trees and fruit-bearing shrubs and trees are desirable components.
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Figure C-4. Stand Type4 — Layered (LYR)
Stand Development Process — Understory Reinitiation (UR)

Stand Characteristics

The verticd organization and gtructure of the living plant community are more complex than in
the understory type. Vertical layering of herbs shrubs, and tree crowns is extensve. Plant
communities are complex in terms of numbers of species and in verticd arrangement. Shrub or
herb layers and tree canopies in two or more layers are present.

At the more ecologically complex end of the range for the LY R stand type are stands that have
a mixture of tree cohorts or tolerant (e.g., western redcedar, western hemlock) and intolerant
tree species (e.g., Douglasfir, noble fir), and shrub and herb species (vine maple, huckleberry,
rhododendron, Indian plum, prince's pine). The tree crowns are arranged in a variety of
configurations with significant layering of tree crowns from the talest trees to the forest floor.
The shrub and herb layers are diverse in terms of species and in vertica arrangement. Overal,
the plant community provides a wide range of habitat niches from the forest floor to the top of
the tree canopy.

If subgtantia amounts of down wood and snags exist and stand size is large enough, LYR
dtands are assumed to provide habitat for species commonly associated with older forests.
Older Forest Structure, as defined later in this section, is merely a Layered stand type that has
attained some specific measure of these stand attributes. Highly diverse Layered stands that
contain al the required attributes of Older Forest Structure but may lack the minimum tree
diameters are assumed to provide significant vaue to wildlife species commonly associated with
older forests, such as northern spotted owls, pileated woodpeckers, and flying squirrels.
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Understory Reinitiation Process

The undergtory reinitiation process occurs after stem exclusion, when enough light and nutrients
become available to alow forest floor herbs, shrubs, and tree regeneration to appear again in
the undergtory. The new understory may grow very dowly a higher sand dengities. The amount
of understory brush and herbaceous species is minimd at the beginning of the stage, but
increases to a substantial component of the stand by the end of the stage. In a stand where
density management activities occur frequently, the understory may never be completely absent.
LYR gands are in the later or more developed stages of this process.

Classification Guiddinesfor Layered Stands

Numerical Trees of 18 inches or larger DBH and reaching 100 feet or more
guideines tall are predominant in the overgtory.

At least 30 percent of the stand is comprised of layered patches.
A patch is defined as layered when at least 60 percent of the
vertical space from the top of the main tree canopy to the forest
floor is filled with layered tree crowns, branches with foliage, and
aggnificant amount of shrubs.

Examples An example is a Douglasfir sand that has patches of a younger
cohort of western hemlock developing under the main canopy; the
younger cohort should be at least 30 feet tall.

A second type of patch that may be considered as layering occurs
when the main canopy is interrupted with patches of another,
shorter cohort or species throughout at least 30 percent of the
gand. In this Situation the patches are not subordinate to a higher
canopy, but instead exist in groups where the trees are a least 30
feet tal and the tdlest tree layer in the patch forms the canopy.
These patches are generdly no bigger than two acres. An example
of this type of Layered stand would be a 150 foot tall conifer
stand with patches of 80 foot tall hardwoods scattered through at
least 30 percent of the stand.

Classfication tips Shrubs and herbs are an important component in the overal stand.
However, there may be few shrubs or herbs in some parts of the
dand. For stand classfication, it does not matter if shrubs and
herbs are missing from some patch types within the stand.

Management Conceptsfor Layered Stands
Snags and down wood are recruited from the exising stand to supplement those
components carried over from the previous stand.
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Figure C-5. Stand Type 5 — Older Forest Structure (OFS)
Stand Development Process— Understory Reinitiation

Stand Characteristics

This stand type occurs when a Layered stand attains the structural characterigtics listed below.
These characteridtics are typicdly linked with older forests or old growth. The definition is
derived from consultation with foresters and biologists and represents their best professiona
judgment, based on experience and current scientific literature review.

OFSis not intended to be old growth or necessarily to be retained as permanent reserves. It is
intended to provide some or dl of the structura components commonly associated with old
growth. OFS will not necessarily emulate dl the processes and functions of very old foredts.
Over time, research and monitoring will provide better understanding about the smilarities and
differences between OFS and older forests.

In addition to the variety of trees typicaly found in a layered stand, Older Forest Structure
includes each of the following four characterigtics.

At least 8 or more live trees per acre that are at least 32 inches in diameter at breast height.
For gite classes 3, 4, or 5 on the Santiam State Forest at elevations greater than 3,000 feet,
the diameter standard is lowered to at least 8 or more live trees per acre that are at least 24
inchesin diameter a breast height.

Two or more tree canopy layers. Frequently one of the layers will be a shade-tolerant
Species.

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

600 to 900 cubic feet per acre of sound down logs (decay class 1 or 2), or 3,000 to 4,500
cubic feet of down logsin any or dl decay classes 1-5.
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In addition, the following characteristics are normally associated with older forest conditions, but
they may be present to varying degrees and widdly differing distributions. These conditions are
not required to be present to meet the OFS definition. Managers should retain these
components when they are present and should develop them in stands on the OFS management
pathway .

At least one large remnant tree per five acres. The tree must have some of the following
characteristics — deeply fissured bark, large limbs or “platforms’, broken tops, evidence of
fungal decay, dwarf mistietoe, or other evidence of decadence.

Multiple tree species — a least 2 species including an understory shade-tolerant tree
Species.

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

Diverse understory vegetation including herbs and tal shrubs.

Understory Reinitiation Process

The understory reinitiation process described under the Understory and Layered stand typesiis
aso the developmenta process occurring in OFS stands. The understory reinitiation process
occurs after gem excluson, when enough light and nutrients become available to alow forest
floor herbs, shrubs, and tree regeneration to again appear and survive in the understory. The
new understory may grow very dowly at higher stand densties. The amount of understory brush
and herbaceous species is minimd at the beginning of the stage, but increases to a substantia
component of the stand by the end of the stage. In a sand where density management activities
occur frequently, the understory may never be completely absent.

OFS dands are essentialy LYR stand types that have achieved the structurd characteristics
identified in the definition of OFS. The characterigtics identified are not “magica” thresholds that
define a sharp line between use or non-use by species associated with older forests. The
characterigtics reflect specific structura characterigtics often found in old growth conifer sands
in the Pacific Northwest.
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Old Growth

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

“Old-growth conifer stand — Older forests occurring on western hemlock, mixed
conifer, or mixed evergreen Stes that differ sgnificantly from younger forests in structure,
ecologica function, and species compasition. Old growth characteristics begin to appear
in unmanaged forests a 175-250 years of age. These characteristics include (1) a patchy
multi-layered canopy with trees of severd age classes, (2) the presence of large living
trees, (3) the presence of larger standing dead trees (snags) and down wood, and (4) the
presence of species and functiona processes that are representative of the potentia
natural community. Definitions are from the Forest Services Pecific Northwest
Experiment Station Research Note 447 and Genera Technica Report 285, and the 1986
interim definitions of the Old-Growth Definitions Task Force.”

On the northwest Oregon State forests, large disturbances or timber harvest diminated dmogt dl
old growth stands before the state acquired the lands. Currently only scattered old growth trees
and afew remnant patches of old growth are known to exist in the planning area. In the future,
old growth will likely occur on state forest lands in areas managed for specia purposes such as
riparian aress, nesting habitats for bald eagles or northern spotted owls, genetic stock of
resdud old growth trees remaining from the Tillamook Burn, or other areas of specia concern.

Older Forest Structure is the managed stand type that is intended to emulate some, and possibly
many, of the functions of old growth. As the Northwest Oregon Sate Forests Management
Plan is implemented, scientific research and monitoring will be necessary to determine if Older
Forest Structure can provide the functions of Old Growth or if the characteristics of Older
Forest Structure should be modified to better emulate specific Old Growth functions.
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Har dwoods

Hardwood stands are classified dong with conifer sandsin one of the five stand structure types.
However, for the purpose of facilitating discusson, hardwood stands are defined as those
stands where hardwood tree species comprise more than 70 percent of the tree canopy.
Seventy percent is a subjectively set measure that identifies when the hardwood canopy is the
dominant vegetative feature that characterizes the stand tree canopy and thus will likely control
the focus of stand management practices. Seventy percent is aso being used to identify
hardwood stands by current research such as the “Coastal Landscape Analysis and Modeling
Study” (CLAMS) (Tom Spies 1996). Common hardwood tree species include red ader,
bigleaf maple, and Oregon white oak.

Feld managers may choose to manage hardwood stands on the landscapes for a variety of
reasons, such as to obtain economic benefits from hardwood products, to manage tree diseases
in the gand, or to introduce or maintain additiond vegetative diversity within conifer-dominated
landscapes.

At thistimeit is assumed that a small percentage (probably 10 percent or less) of the landscape
will be managed as hardwood stands. Maintaining a component of hardwoods within conifer
dands is encouraged and it is anticipated that most stands will have some hardwoods.
Implementation plans will better estimate how much of the landscape currently condsts of
hardwood stands and what portions of the landscape may be managed as hardwood stands in
the future. If managers determine it is desirable to manage greeter portions of the landscape in
hardwoods, the forest management plan may have to be adjusted.
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Landscape Management
Principles

A landscape is defined as an area of land containing a mosaic of habitat patches, often within
which a particular “target” habitat patch is embedded (Dunning et d. 1992). There is no one
gze of landscape for al classes of wildlife Snce each organism scales the landscape differently.
What condtitutes a sSingle patch for a deer may be a landscape for a sdamander. Planning for
wildlife diverdty at the landscape level requires consderation a a range of spatid scaes.
Landscapes are not necessarily defined by size; rather, they are defined by an interacting mosaic
of paiches related to the wildlife management objective in question.

The landscape patch may be defined as an environmenta unit between which “qudity” differs
(Wiens 1976). While the stand may be the management unit “patch”, it may or may not be
synonymous with the habitat patch required for a particular class or individud wildlife speciesin
guestion. Patches are dynamic occurring on avariety of spatid and tempora scaes. In the case
of a forested landscape, patches will change with changes in forest development or with
disturbance.

Petches & any given scde have an internd gructure that is a reflection of patchiness a finer
resolutions. Any paich, therefore, is represented by finer scale patches, each of which is capable
of supporting some portion of the habitat needs of the entire wildlife component inhabiting the
forest. The lower Sze limit of a patch for a paticular organism is that scae a which the
organism no longer percaives it as suitable habitat. The upper limit of sSze is defined by an
individud’s home range (Kotliar and Wiens 1990). Petch sze for populations or subsets of
populations (metapopulations) will be larger. Patch boundaries are only meaningful when
consdered at a particular scae. An apparent abrupt edge is actualy a continuous gradient of
patches when viewed at afiner scae resolution.

Theterm matrix refers to the dominant landscape eement in which patches are embedded. The
matrix is the dominant and most connected landscape dement and therefore exerts the greatest
habitat contribution to the landscape in question. The relationship between patch and matrix is
agan dependent on scae, as shown in the figure below. Scae needs to be defined for the
organism in question.
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Figure C-6. Changein Patch Characteristics at Different Scales

As a generd rule, fine scaes can be assambled into coarser scales without the loss of
information, but a loss of information will result if coarser scales are evaluated below the levd at
which the information was obtained.

The relaionship of the dominant landscepe patch (matrix) to other types of patches on the
landscape is known as fragmentation (Franklin and Forman 1987). As fragmentation
increases, the matrix becomes smaller, geometricaly more complex, and more isolated over
time. Maximum landscape fragmentation occurs when no dominant patch exists, as shown in the
figure on the next page. In forests of the Pacific Northwest, fragmentation of the older forest
matrix is of great concern. While experimenta information for Pacific Northwest forests does
not provide clear evidence (McGarigd and McComb, 1995), studies from other areas have
been generdized to forest lands (Whitcomb et d. 1981, Robbins et d 1998). Classes of wildlife
generdly consdered most sendtive to fragmentation in Pacific Northwest forests are habitat
pecidids preferring late sera forest interiors and wide-ranging species with low reproductive
rates (Thomas et d 1990). Rather than representing a single trgectory, fragmentation in forested
landscapes is probably both tempordly and spatidly dynamic. The mix of seral conditions
across a given forested landscape may not represent clear distinctions in habitat suitability but
rather gradations in suitability. The degree to which any class of wildlife is affected depends on
the amount of habitat fragmentation and the relaive suitability and pattern of surrounding habitat
patches.
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Figure C-7. A Landscape with Increasing Habitat Fragmentation

Landscapes do not exist done. There is aways a larger scde context within which severd
landscapes exist. This larger context provides the setting within which landscapes are eva uated.
Context is mogt important when organisms can easily move between landscapes. Landscapes
are generaly evaluated at the watershed or severa watershed level. A watershed may represent
a useful landscape unit for purposes of planning but may not represent a useful scale for certain
bird populations that migrate between watersheds. Recognition of the relationship of a particular
species to its landscape and surrounding landscapes (context) is essentia in order to provide the
proper context for management. Proper landscape planning provides an obvious link between
larger scales and implementation at the stand leve.

L andscape structure is composed of two key landscape eements. pattern and composition.
Both affect ecologica processes and related wildlife populations. Landscape composition refers
to the presence and amount of each patch type within the landscape independent of placement.
Landscgpe composition is important to many ecological processes. Many species require
habitat types of aufficient 9ze and number to mantan themsdves on the landscape.
Composition done may fulfill their population requirements

Other organisms require additiond condderations including those of patch sze, shagpe, and
placement of patch types relative to other patch types within the landscape. These attributes
refer to landscape pattern. Both the distance between suitable patches and the spatid
arrangement of suitable patches can influence population dynamics. Using computer modeling,
McKelvey et d. (1992) has shown that both factors are important in northern spotted owl use
of Pecific Northwest forests. Population dynamics of species with limited dispersd ahility, such
as amphibians, are affected by the digtribution of suitable habitat patches. Likewise, organisms
that require two or more different habitat patches may require patches in juxtaposition to assure
that their entire life history requirements are met. Individua patch characterigtics that have been
found important for evauating wildlife a the landscape scae include the mean and variability of
patch sze, shape, core area, and dendty. Similarly, important considerations that affect the
relaionship among patches comprisng the landscape include nearest neighbor distance and
connectivity (McGarigd and Marks, 1995). When viewed from a landscape perspective,
Sructure-based management, which focuses on individua forested stands, will influence both
pattern and composition.
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For wildlife populations that benefit from the juxtapostion of different habitat paiches, it is the
combination rather than the type of individua patch that is most important. The response of
wildlife to thistype of landscape is referred to as landscape complementation and landscape
supplementation.

Landscape complementation occurs when the presence of one type of resource in one patch is
complemented by the close proximity of a different resource in a second patch so that larger
populations can be supported in a given area. Deer and ek are examples of species benefiting
from different habitats in close proximity (Wisdom et a. 1986). These wildlife species require
both older forests and young forests for different life history requirements. Similarly, certain bird
gpecies such as the olive-sded flycatcher in the Coast Range are most abundant when older
forest patches are next to patches with open canopies. Suitable nesting habitat is provided by
older forests while foraging habitat is found in the open-canopy aress (McGarigd and
McComb, 1995).

Landscape supplementation occurs when the juxtaposition of patches (Smilar or different)
provides sufficient amounts of a given resource to sustain a population level above that provided
in an individud patch. An example is brown cregpers, which reguire some maximum amount of
large saw timber over some area to successfully occupy and breed (McGariga and McComb,
1995). Northern spotted owls require some cumulative amount of older forest patches within
some maximum area for occupancy (Thomas et d 1990). Depending on the speciesin question,
these needs may a so reflect landscape composition and/or landscape pattern needs.

Certain landscapes can affect wildlife populations through sour ce/sink relationships. In these
landscapes, productive source patches supply emigrants to less productive patches termed
snks. Subpopulations within the sink areas are consdered unstable and subject to extinction
without new immigration from the source aress. In this manner, the tota landscape functions to
increase overd| populations from a rdatively smal amount of source habitat. Maintenance of
local snk populations within the landscape is dependent on the continued presence and
proximity to source areas. Both landscape composition and pattern of source and sink patches
can have an influence on overdl population sze (Thomas et d 1990).

Three factors have been found to define the functiond patch size: 1) actud size; 2) distance from
a dmilar patch; 3) degree of habitat difference of the intervening matrix (Harris 1984). These
condgderations are paticularly important when deding with older forest patches and their
relationship to interior-dwelling wildlife species. The presence and abundance of a speciesin a
particular patch can be strongly affected by the composition of adjacent patches.

The table on the next page illugtrates this reaionship. The table is taken from Harris (1984) and
adjusted to dructura characterigtics defined within the Northwest Oregon State Forests
Management Plan. Datain the table indicate that while different wildlife species prefer different
sructura categories, overlap in preference is greatest between smilar structurd types than
between those more dissmilar.
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These neighborhood effects or edge contrasts can be both positive or negative. In the case
of habitat generaists such as deer and dk, the edge between different paiches of habitat is
generdly consdered important to the population. For other species, notably interior habitat
Specidigts, high contrast edge can have negative effects. Rosenberg and Raphadl (1984) found
that for mature forest patch sizes less than 120 acres the frequency of interior habitat species
observations was negatively correated with the presence and amount of adjacent regeneration
and young forest patches. The decrease in interior habitat specidists noted by these authors
could have resulted from severa factors including predetion, competition, and nest parasitism
from species occupying adjacent patches. It could also be the result of changesin habitat quality
due to microclimatic changes within older forest patches due to increased light intengties, wind,
and other unbuffered climatic factors from surrounding open aress (Chen et d. 1992, Harris
1984).

Table C-2. Similarity Coefficients between
Stand Structure Types

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

REG CSC* | CsC? UDS LYR OFS
REG 1.0 91 .53 52 43 42
CsC* 10 .60 .59 47 46
CsC*? 1.0 .96 .69 .67
ubS 1.0 73 .70
LYR 1.0 97
OFS 1.0

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

The degree of isolation between suitable habitat patches due to the influence of edge contrasts
can range from complete isolation to partid or only smal influences on access to adjacent
habitats. Corridors have the opposite function of boundaries. Corridors facilitate movement of
individuas between habitat patches, serving to connect separate but smilar habitat patches
within the landscape mosaic. They may act to channd disperaing individuds into pathways
between patches or provide “intermediate’ habitat of sufficient quantity and qudity for surviva
until the species can find suitable habitat in another patch. The presence and location of
corridors provide important contributions to the functiondity of patches within alandscape.
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The mogt important wildlife habitet to consder in landscape planning is older forests. This
habitat is consdered important because of its limited supply within western Oregon and because
over 118 species rely on this habitat for most or al of their life history requirements (Harris
1984). Management emphadis of this eement also ensures that other developmenta phases will
be maintained during the course of expected forest devel opment.

The quantity of effective older forest habitat is often smdler than the total amount within a given
landscape. Interior habitat area (IHA) is defined as that portion of the older forest patch that
remains effective when the negative effects of high contrast edge are removed. Three factors
influence the amount of IHA in relaion to totd patch size: 1) degree of edge contrast with
surrounding patches; 2) patch configuration which changes the amount of edge and hence the
amount of IHA; and 3) size of the older forest patch.

For a given patch configuration, the amount of IHA is smalest when edge contradt is highest.
IHA aso decreases when the shape of the patch increases the amount of edge. Harris (1984)
states that for landscapes where older forest patches are adjacent to high contrast edge (REG
or ealy CSC) patches, habitat conditions within the older forest paich can be negatively
affected up to Six tree heights (600 feet) from the boundary (see dso Chen et d. 1992). A 775
acre circular patch (smalest edge to interior ratio), for example, would consst of 35 percent
edge area and provide only 504 acres of IHA. Similarly, a circular stand would need to be
7,000 acres in Sze to reduce the 600 foot edge influence below 10 percent of the total area
Surrounding patches (late CSC, UDS, or LY R) can be used to moderate climatic and predation
influences within older forest patches. Data from Table C-2 suggests IHA can even be
increased for certain older forest-dependent species by juxtaposition of complementary
Structura steges.

Not dl older forest-dependent wildlife needs the same size IHA to assure maintenance of
wildlife diversity. To assure adequate IHA patch sizes are maintained across the landscape,
three factors must be consdered: 1) the size frequency distribution; 2) a measure of the centra
tendency (mean); and 3) a measure of digpersion (variance). Severd arguments have been put
forth for usng a log-normd didribution to define the sze and number of habitat patches for
maintenance of wildlife diversity. The first argument relates to the relationship between trophic
level, home range size, abundance, and spatia movement of wildlife, which tend to follow alog-
norma digtribution. Second, energy flow within landscapes is related to certain disturbance
processes such as fire and windstorms, and landscape features (watershed area and the
digribution of stream lengths), which dso follow a log-normd digtribution (Strahler 1957,
Shugart 1984). A theoretica variance for many of these relationships has been caculated to be
0.2. Mean sze is dependent on the type of species in question. For those with larger home
ranges, alarger mean paich size is necessary than for species with smaler home range szes. A
mean paich sze somewhere in the middle of this range is best for conserving overdl wildlife
diversty.
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Concepts for the Landscape
Management Strategies

Landscape Management Strategies 1 through 4 are the heart of structure-based management.
These drategies are presented in Chapter 4. This section of Appendix C provides a detailed
explanation of the concepts behind those Strategies.

The Array of Stand Structure Types

Landscape Management Strategy 1 states that the Oregon Department of Forestry will “actively
manage the state forest landscape and forest stands to produce [an] array of stand structure
types across the landscape...” Table 4-2, on page 4-43 of the plan, displays the long-range
desired future percentages for the five different stand types, across the Sate forest landscape.

The stand structures are not an end in themselves. The stand structures are designed to emulate
the diversity of stand types historicaly associated with conifer forests in the Coast Range and
Cascades. Severd studies have been done on the historica distributions of older stand types
(old growth) in the Oregon Coast Range (Quday 1977, Teensma et d. 1991, Zybach 1993,
Spies et a.). These studies have produced a range of possible answers. At the province scale,
research suggests that the percentage of older stand types ranged from 30 to 70 percent of the
landscape at any point in time. At smaller scaes, the variability was even gregter, ranging from
15 to 85 percent of the landscape at any point in time.

Once the range of stand types reaches the desired future condition, individua stands on the
landscape will continue to change; however, the relative abundance of the different types will be
reasonably stable. At some point decades in the future, a dynamic balance will be achieved of
the stand types in the desired percentages, and individud stands will move in and out of the
various types a ardatively even rate.

Stands will vary in Sze and exig in a variety of arrangements (see Landscape Management
Strategy 2 in Chapter 4, and the other concepts discussions in this appendix). Generdly
gpesking, individua watersheds will have a mix of adl stand types. However, some watersheds
may have only one or two of the stand types a any point in time. Interior forest habitats will be
part of the mix. Decisons on the mix in any given basin will be made a the didrict leve in
implementation plans (see Landscape Management Strategy 4).
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Deter mining the landscape per centages — Both objective and subjective processes were
used to determine the plan’s desired future percentages for the stand structure types. Foresters
and biologigs from the planning team consdered the following factors.

The available information on higtorica didributions of older stand types in the planning area
(as referenced above). Although the goa was not to re-create these same conditions, the
historical patterns helped the team to evduate what array of stand types might emulate
habitat functions for native species.

The array of habitats necessary to support populations of al native wildlife species, with
particular concern for having enough older forest stands to provide for key species of
concern (northern spotted owl, marbled murrelet). This decison was based on available
information and the professona judgment of wildlife biologigts.

The array of stand types and conditions that could concurrently provide the needed habitats,
enhance and maintain biodiversty, and provide for sustainable timber and revenue levels
congstent with the plan’s gods.

The current array of stand types on lands in the planning area, and the knowledge that it will
take many decades to achieve the desired future amounts of the older stand types. As part
of the adaptive management strategy, the plan includes requirements for periodic reviews, as
part of implementation. Through these reviews, the desired future condition for stand types
can be changed as better information comes available.

The stand structure types correlate with at least four different types of habitats. Open habitats
occur during the regeneration stage, and closed canopy habitats are associated with the closed
single canopy stage. In the understory and layered stand types, habitats have more horizonta
and vertical diversty and offer a variety of habitat niches. Older forest structure and some
layered stands provide habitats commonly associated with older forests or old growth.

Precise percentages vs. ranges of stand types — There are severd reasons for using
percentage ranges for the desred future array of stand types instead of setting an exact
percentage, such as 20 percent, for each type. Firdt, the stand types as defined do not aways
appear on the landscape as clearly defined, discrete types. Regeneration stands blend into
closed single canopy stands with the onset of crown closure. A newly developing understory
may be short-lived or it may become established. The exact point a which a closed single
canopy stand should be classified as understory or an understory stand as layered is open to
individud interpretation.

Second, there is no single right answer for the appropriate balance of the stand structures.
Higtorically, the stand structures present in the northwest Oregon date forests have varied
gregtly. Large wildfires like the Tillamook Burn have significantly reduced the diversity of sand
dructure types within specific watersheds or regions. Wildlife populations have aways
fluctuated in accordance with the amount of avalable habitat, as well as from other natura
factors.
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There is currently no research that supports one specific, idedized array of stand structures
optima for dl species. It is clear, however, that providing for the habitat needs of dl native
species will require producing al habitat types or surrogates.

For al these reasons, precise numbers are unnecessary for the stand structure percentages, and
the loss of flexibility could lead to poor long-term forest management. The planning team
identified ranges that would provide a reasonable chance of successfully providing the full array
of habitats for native species, without boom and bust cycles.

Regional percentages vs. planning area-wide percentages — The planning team dso
consdered setting regiond stand type percentage gods to reflect the loca conditions in each
management digtrict. Oregon Department of Forestry digtrict personnel, Oregon Department of
Fish and Wildlife (ODFW) fidd biologists, and members of the planning team discussed issues
to claify the regiond context for each didrict. The discussions focused on physographic
conditions that might require different structurd goals, based on the different habitat needs of
wildlife in various parts of the Coast Range, or differences between the Coast Range and the
Cascades. Variations in land ownership patterns among districts were aso discussed as a basis
for setting different targets.

ODFW biologists from the North Coast Range, Centrad Coast Range, and Cascades dl
concurred that although some differences in habitat needs may exist between the Coast Range
and Cascades, there was no basis for setting different ranges of stand structure arrays for these
two geographic areas. There was no biologica reason to use different percentages within the
northern and central Coast Range.

The team consdered adjusting the desired array at the landscape level based on the habitats
that are likely to be provided on adjacent forest lands owned by others. However, history
suggedts that it is difficult to predict exactly how other landowners will manage their lands over
the long term. The one thing that is certain is that these landowners will change their management
over time. The team concluded that forest management on adjacent forest lands should be
consdered &t the levd of didrict implementation plans.

Northwest Oregon State Forests Management Plan FINAL DRAFT Sept. 2000 Q C-25



Management Pathways

Landscape Management Strategies 1 and 2 dtate that the Oregon Department of Forestry will
use active management to move stands toward the stand structure and landscape design goals.
The following descriptions should give the reader a better understanding of how management
will proceed with SBM. The management pathways described here are examples, not
prescriptions. Silviculturd practices mentioned in this section, such as regeneration harvests,
shdterwood cuts, and group selection, are explained later in this gppendix, under the heading,
“Silvicultura Practices”

Management Pathwaysfor Achieving Stand Types

Q0 Stand Type: Regeneration (REG)

Pathways— Regeneration harvests must occur to maintain or achieve open habitats and stand
initiation on 5-15 percent of dtate forest lands on each didtrict. Clearcuts, patch cuts,
shelterwood cuts, and group selection cuts are types of regeneration harvests that will create
REG. These harvests will maintain a sustainable flow of timber and revenue to local markets,
economies, and governments, and will maintain the desired amount of REG on the |andscape.

Q0 Stand Type: Closed Single Canopy (CSC)

Pathways — Many of these stands originate from REG stands that have reached crown
closure, or they are stands that have been so densaly stocked that virtualy no understory exists.
They may perss for along time unless density management activities are carried out to produce
understory (UDS) stands, or regeneration harvest returns the stands to the REG stage.

Stands in the closed single canopy stage will be managed to meet the whole range of desired
stand structure conditions and products. Each stand will be managed based upon its potentia to
meet the planning gods. Some of these stands will lack many of the essentid components or
have low potentia to produce more complex forest structures — these same stands may have
high vaue for timber production. Others will have greater potentia to develop into more
complex forest dructures over time. Field foresters will evaluate each stand's potential and
determine how many stands are available to produce the array of stand dtructures. Then they
will decide which stands will be managed to produce understory (UDS), layered (LYR), or
older forest structure (OFS). See the text box on the next page for an example of the decison
process that could be used to develop sivicultura prescriptions for closed single canopy stands.

0 C-26 FINAL DRAFT Sept. 2000 Concepts for the Integrated Strategies



Example: Developing Prescriptions for Closed Single Canopy Stands

If agtand isin the closed single canopy stage and:

1. It offers good dlvicultural potentid for future wood growth or development of

desirable stand characteristics, then prescribe for:

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

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

C. Genead densty management for vigorous growth that defers the decision on the
ultimate stand structure for the given stand.

D. Regeneration harvest — if there are excess acres in CSC, prescribe regeneration
harvest to meet REG gods or to redlize timber vaue.

2. It doesnot offer good dlviculturd potentid, then prescribe for regeneration harvest in
near future, unless other management priorities exist.

O Stand Types. Understory (UDS) and Layered (LYR)

Pathways — A broad range of stand conditions exists in these stages. Stands in both stages
are dominated by trees (rather than shrubs or herbs). Stands of trees may range from larger than
sapling Sizeto the very largest conifers. The following four conditions represent the range.

The least developed of these stands consst of a single species, single-layered main tree
canopy with an understory of shrubs and herbs that is more diversfied than smply having
one or two shade-tolerant species (UDS).

The understory gppears vigorous and is beginning to diversify. However, herbs, shrubs, and
understory trees are not yet fully diversfied. Some vertica layering occurs but is not
extensve (UDS).

The organization and Structure of the living plant community is complex. Verticd layering of
tree crowns, shrubs, and herbsiswell developed (LY R).

Plant communities are complex, layering is extensive, and snags, down wood, tree litter, and
s0il organic matter are present (LYR).

Feld foresters will evauate each stand’ s potential and determine how many stands are available
to produce the array of stand structures. Then they will decide which stands will be managed for
UDS, LYR, or OFS. Stands with more complex structural development will be more likely to
be managed to produce OFS. See the text box on the next page for some possible slvicultura
prescriptions for UDS and LY R stands.
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Example: General Prescriptionsfor Understory or Layered Stands

Here are some possible genera prescriptions for stands in the understory stage.

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

B. Pathway that maintains understory condition or leads to layered or OFS; retains
biodiversty components and devel ops multi-canopied structure.

C. Generd densty management for vigorous growth that defers the decison on the
ultimate structure for the given stand.

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

Q0 Stand Type: Older Forest Structure (OFS)
In this stage, further LYR stand development festures include large trees, canopy layering,

snags, and substantia down wood. Time has dlowed functiona processes to develop amnong a

broad biotic community. These stands should be maintained on the landscape for a period of
time (generdly 20 or more years) to dlow them to function ecologicaly.

These stands will be managed to maintain their desirable biodiverdty characteristics, vigorous
growth, and timber yield. These stands will be valuable for their outstanding timber production
and standing volume, and for their biodiversity benefits.

Example: General Prescriptionsfor Older Forest Structure Stands

At least two generd prescriptions are likely.

Pathway for vigorous stand growth, biodiversty components, and multi-canopied
structure.

Regeneration harvest of excess acresin this stand type.

Q C-28 FINAL DRAFT Sept. 2000 Concepts for the Integrated Strategies



Patch Types, Patch Sizes, and Patch Placement

Landscape Management Strategy 2 states that the Oregon Department of Forestry will “actively
manage the forest stand types to create a variety of patch types, paich sizes, and patch
placement on the state forest |andscape.”

In order to conserve biodiverdty at the landscape level, planning must address both fine and
coarse scae resolutions. This strategy is a coarse scale approach. The coar se scale incdudes dl
scaes from the regiona context down to the stand (fine scale). The number of different patches
and thelr d9ze, shape, location, and relationship to other patches (landscape compostion)
determine landscape structure. Coarse scae planning is accomplished by using individud stands
of smilar sructure as the basic building blocks to form different szed patches of amilar habitat
vaue. These patches are then arranged across the landscape to optimize habitat connectivity
through time and space.

This strategy describes the patch types, and addresses considerations for landscape planning at
the regiond, digtrict and management basin level. In this plan, the stand is the fine scale unit of
andyds. Compostion a this scde will be addressed using the within-stand approaches
identified in SBM Strategy 4. These include considerations of stand vertical dratification, snags,
resdud live trees, down wood, and species compostion.

Wildlife use discriminates between three fundamentd patch types on forest land: young, pole-
szed, and mature forests. The table below compares patch types to the stand types used in this

plan.

Table C-3. Comparison between
L andscape Patch Types and Stand Types

L andscape Patch Stand Type
Y oung forest Regeneration through closed single canopy sapling stands
Pole-sized forest Closad single canopy pole-sized through layered stands

Mature forests Closed single canopy, understory, layered, and older forest
structure stands (trees larger than pole-sized)

It is difficult to plan smultaneoudy for sufficient patch Structures within al patch types. But
because forest stands develop through a typica progresson of stages, it is possible to plan for
some specific patch types and then assume that the stands will progress through the other
dages. We emphasize mature forest patches and interior habitat area (IHA) in our planning.
This does not mean that other patch types are any less essentid. All stand types and the
corresponding patch types are essentia if habitats for al species are to be provided. This
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approach smply chooses to anchor landscape design to the development of interior habitat
aress. The rationde for this decision is given on the next page.
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IHASs are only associated with mature forest patches.

The wildlife component associated with IHAs is usudly the component limiting our gbility to
resch wildlife diversity godsin forested landscapes.

Acreage of mature forest conditions that produce IHAs are limited within the planning area.

We know tha IHAs are criticd for many wildlife species that prefer mature forests and that
older forest dructure, layered, and to a lesser extent, understory dructurd sStages are
components of mature forests. Associating layered/understory structura stages with older forest
dructure can increase functiond IHA sze for these species. This adlows us to incresse the
amount of IHA above that possible if we assumed that older forest structure is the only stand
type that can produce IHA. Forest management can help to develop a landscape where older
foret, layered, and understory stands are next to each other, and maintain greater amounts of
IHA than would occur if these stands were scattered. An increased number of IHAS and
resulting decreases in average nearet-neighbor distance across the landscape will benefit
wildlife associated with IHAs in the ways listed below.

Facilitating consarvation of endemic species in unique habitats and genetic variation within
Species.

Providing improved linkage to Smilar habitets.

Fadilitating potentia immigration and genetic interchange within wildlife populaions.
Increasing the probability for frequent colonization of species extinct from a particular
portion of the landscape.

Increasing use by territoria wildlife species.

Providing buffers against widespread disease or catastrophic events.

Guidelinesfor IHAs and Other Patch Types across the L andscape

Each scde of condgderation addresses different landscape functions and different wildlife
consarvation issues. The table on the next page is a matrix that identifies the types of landscape
considerations to be addressed at each scale.

Regional Scale

The regiond scde is the largest scale congdered. Decisons a this scde typicaly address
regiona conservation goas such as threatened species recovery drategies and are therefore
generdly broad. Decisons made at this level generdly do not consder the importance of IHAS
gpecificdly. This is left to the implementation planning, typicaly conducted & the district and
basin levels It is important to emphasize that this forest plan aone cannot solve regiond
conservation issues. Condderation a this scale does, however, provide a rational basis to
asess the contribution of State forests to these larger management issues and to determine the
gppropriate role of this plan within this larger context. Also see the proposed Western Oregon
Sate Forests Habitat Conservation Plan for an assessment of the state forests' contribution
to regiona conservation gods for northern spotted owls and marbled murrelets.
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Table C-4. Matrix of Planning Decisions Appropriate
at Various Scales of L andscape Planning

Congderations Region District Basin  Stand

Contribution to population goas for T&E and X X
sengtive species

Structurd gods

Patch size distribution

Recreationd Stes

X[ X X[ X

Sites with operationd congraints (unstable/steep
dope)

X

Unique habitats such as wetlands, eagle sites,
etc.

Scenic corridors and viewsheds X

Desired basin stand structures X

Current stand condition

Riparian management drategies

Placement of patch & stand structure types

Consderation of isolated sands

X X| X[ X| X[ X

Congderation of adjacent land uses and
adjacent basin patch location

x

Edge consderations

X

Connectivity between patches X

Patch relationships between aguatic and upland X
management units

Location of replacement stands/patches X X

Big game management congderations X X

Timber harvest plans and operation-specific X X
decisons

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

Within gand diversity (gaps) X

Species composition X
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District Scale

The didtrict scale is where stand structurd gods are set and the frequency digtribution of THA
patch szes is defined. It is d0 at this level where decisons are made on how the overdl
frequency digtribution of IHA patch sizes should be dlocated across various basins based on
current age sructure, regional conservation contributions, and the reationship with other plan
consderations including recreetion, scenic quality, operationa congraints, etc. Decisons can
lead to dlocation of certain basins to emphasize different parts of the digtribution, for example,
high fragmentation versus low fragmentation basins.

The frequency didribution should act as a guideline rather than specific dlocation targets.
Questions asked should revolve around whether the generd proportion of stand szes and
numbers are represented didtrict-wide, and how each management basin plan individudly and
collectively contributes to the range of patch gzes and numbers. As an example, a sze
frequency didtribution has been developed for the Tillamook State Forest in the table below and
the figure on the next page. The example illudrates the criteria described earlier to define the
number and size of IHA patches required to meet biodiversity objectives for a specific land unit.
The following assumptions gpply to the example.

Totd acreage is 250,000 acres, 90 percent of which is managed forest land.
Percent alocated for structural typesLYR and OFSisat low end of range.
90,000 acres possiblein LY R/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 Patches IHA Patch Acreage Range and (midpoint)
63 0-80 (40)
128 80-120 (100)
85 120-200  (160)
68 200-320  (260)
41 320-520  (420)
19 520-840 (680)

840-1360 (1100)
1360-2180 (1780)
05 >2180  (2880)
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Figure C-8. Frequency Distribution of IHA Patch Sizes
for the Tillamook State For est

Management Basin Scale

The management badn is the scde a which most implementation planning decisons are made.
Broad decisons have dready been made at the didtrict level that recognize relative contributions
of the basn to digrict-wide digtribution of paich Szes based on certain condraints and
management options. These decisons indicate, generaly, how much fragmentation exists or will
occur, and the mix of large and small patches desred. Based on this information, management
basin planning will make refinements to define the desired range of stand structures for the area

Considerationsin Determining The L ocation, Number, Size,
and Configuration of IHAs (Interior Habitat Areas)

|. Size, composition, and configuration
- IHAs can include OFS, or OFS with some combination of UDSLYR/UDS when
adjacent or in the immediate proximity to each other. Whenever possible OFS should
be located near the center of the patch.
Minimum patch sze 40 acres IHA, with minimum edge to interior ratio. Thislowest Sze
class must be made up of only the OFS sructurd stage. OFS patches less than 40
acres do not count toward the OFS percentage of stand structures.
OFSLYR/UDS in juxtaposition can be used to define IHA patches above the minimum
(midpoint 100 acres) when:
1. 50 percent or more of the IHA patch is OFS, and
2. 15 percent or lessis UDS, and
3. OFS stands contributing to te patch have 15 percent or less insularity (border
REG, CSC, UDS).
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For larger patch sizes (greeter than the midpoint of 420 acres), the percentage of LYR
and UDS can increase. The UDS patch contribution cannot exceed 40 percent.

Larger IHA patch sizes are necessary to obtain smilar function if the patch is oriented in
a manner (rectangular, oblong) that increases the ratio of edge to interior habitat. A
long, narrow IHA patch such as one associated with a riparian management area may
not represent any IHA unless it extends updope to decrease its edge to interior ratio. It
is best to make a rough approximation of the edge influence from adjacent REG, CSC,
or UDS patches in determining the correct patch size.

[I. Corridor and patch placement
Peatch placement will be a function of topography, relationship to corridors, and slvicultura
consderations.

Laying out riparian protection areas with scenic, recreationa, unique habitat, unstable dope,
and owl conservation aress (if gpplicable) and using naturd drainage petterns can give afirs
approximation of where IHA patches can be located to serve severa complementary
functions.

Fina locations should include consderation of how the patches are linked together using
habitat corridors. Smaler or narrow patches scattered throughout the planning area act as
corridors to enhance wildlife movements between suitable habitat patches. Such areas may
be smdler than the minimum paich sze for IHAs and may not contribute to the OFS
percentage in the array. Nonetheless they enhance the function of IHA patches. Corridors
can be as narrow as riparian management areas and as smadl as unique habitat arees.
Riparian management areas can be used effectively to link patches within a drainage. This
will aso provide linkages between upland and riparian mature forest areas. Corridors can
aso be dispersd habitat linking northern spotted owl conservation areas. For spotted owl
emphasis areas, corridors can link a series of IHAs to form a patch of larger suitable
habitat. See Figure 8 on the next page as an example of patch placement within a drainage.

Minimum patch distance between IHA patches should be a function of size and frequency
within a management basin. Smdler patches should be placed closer together than larger
patches.

For an isolated patch, with greater than 50 percent of its boundary adjacent to REG/CSC
or surrounded by forest land where future patch contributions are not anticipated, such as
plantations on other land ownerships, the minimum size should be increased to 120 acres.
Isolated patches below 120 acres will provide benefits for only a limited array of species
inhabiting older forest conditions. Retention of isolated patches below 120 acres should only
be maintained when addressing short-term biodiversity goas. Long-term biodiversity is best
accomplished where corridors and smilar habitets are in close proximity.
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Anticipate patch placement through time. It is important to maintain IHA habitat until sure
that replacement patches will be available. This can best be done by focusng on
maintenance of the entire patch and how forest management will maintain smilar habitat
through time rather than on individud stands making up the patch.

As a generd rule, the size of the IHAs should fallow the sze of other landform units within
the basin. This means that smdler IHAs would be placed higher in the drainage associated
with smaler stream and corridor networks. IHAS placed in headwater areas can function as
Amphibian Emphasis Aress as detailed in the riparian management Strategies.

Pace IHAS near drainage divides to enhance species movements between watersheds.

Headwater Amphibian
Emphasis Area

Patch

Rizzrian Management

wetland eas

F

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

[11. Relationships between basins and adjacent land owner ships

Each basin will have a different amount and placement of IHAS, riparian corridors, and other
unique habitat areas. Each of these areas can maximize its contribution to overdl wildlife
diverdty when congdered in rdation to other smilar habitat within the basin (see the figure
above) aswdl asin relation to smilar habitat within adjacent basins.
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Consder basins collectively rather than in isolation when establishing patch placement. Plan
from larger scdlesto smdler.

Congder adjacent land ownership. If the adjacent ownership emphasizes late successond
foredts, location of smaller patches aong the boundary can increase the effective sze of the
patch. Similarly, if adjacent land ownership manages primarily for early serd types, the
patch size to produce IHA habitat will need to be larger to be functiona because of the
expected high edge effect.

Effective IHAs can be increased by sharing structura stages (UDS/LY R/OFS) across basin
boundaries. A small habitat area (less than 40 acres) may not count toward the OFS
percentage of the stand array by itsdf, but placement of it next to smilar habitat in an
adjoining basin may make it sufficiently large to court.
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Managing for Key Structural Components

Landscape Management Strategy 3 presents gpproaches for managing the key habitat
components listed below, followed by the reasons why it is important to provide these habitat
components within the managed fored.

Remnant old growth trees

Resdud livetrees

Shags

Down wood

Multi-layered forest canopies

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

Gaps

Structure-based management requires managing the structural components of stands, as well as
aranging structure types on the landscape. This challenge requires managers to weigh dl factors
important to the long-term sustainability of the forest ecosystem, and aso to congider the short
and long-term productivity of the forest for human needs. Effective control of wildfires may be
adversdy affected by multi-layered canopies, down wood, and tal snags. Through careful
planning of the spatid arangement and tempord occurrence of stands and sructurd
components on the landscape, managers can find reasonable approaches to develop the desired
forest structurd characterigtics for wildlife and biodiversty, while il protecting the forest from
unwanted wildfire. 1t is likely that trade-offs will have to be made in specific locations within
digricts. However, on a digtrict-wide basis, both fire control and the desred array of stand
structures can be accomplished.

The dructurd components will be retained during any management activities unless they cregte
cler safety or fire hazards, or if ther retention would result in unacceptable additiond
operationd difficulties, environmental hazards, or threats to public improvements. Examples of
unacceptable operationd difficulties include Stuations where the location of a tree might require
relocating a road to a less stable place, or require that a substantidly longer road be built to
avoid the tree. Examples of Stuations where a decison may be made to remove aresdud tree,
snag, or patch of trees include Situations where if the treg(s) came down through windthrow or
other natura causes, they would likely damage improvements such as bridges or buildings, or
cause road washouts or other road damage. It is expected that the vast mgority of structural
components will be retained, and there will be few Stuations where these components must be
removed.

Remnant old growth trees — Exiging old growth in the planning area occurs as widdy
scattered individud trees, and occasiondly as small isolated patches. Because the occurrence is
limited, the Department of Forestry’s intent is to retain dl exiging old growth to provide this
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element of diverdty in present and future stands. The discussion below about resdud live trees
gppliesto remnant old growth trees aso.

Northwest Oregon State Forests Management Plan FINAL DRAFT Sept. 2000 Q C-39



Residual live trees — Resdud live trees help to meet the short-term habitat needs of
Species, to serve as a source of future snags and down wood, and to provide legacy trees in
future stands. Legacy trees are living trees that are carried forward into a new stand following
disturbance, with the intent that they will remain.

When remnant trees survive a disturbance or are retained after regeneraion harvest, they have
magor effects on the forest stand that grows on that Ste. Remnant trees are important for
recruitment of snags and down wood within the developing stand. Patches of green trees of
various sizes, ages, and species promote species diversty and may act as refugia or centers of
dispersd for many organisms including plants, fungi, lichens, smal vertebrates, and arthropods
(USDA Forest Service et d., 1993). In addition to providing raptor perches and foraging
subgtrate for animads living in young plantations, resdud green treesin regeneration harvest units
may alow development of structurdly diverse stands and landscapes in later stages of forest
development (Zenner 2000).

A key structura component of older forest structure stands is the presence of large trees. One
way to sudtain this structura component within a managed forest is to retain enough residud
green trees in regeneration harvest units to provide the required level of large trees in a future
older forest structure stand.

Diverdty of tree structure should be consdered when sdecting trees for retention. Complex
canopy structure and especidly leaning boles are beneficid for some lichens. Trees that are
asymmetrical provide a divergty of habitat substrates and often have more lichen and moss
epiphytes on large lateral limbs than symmetrica trees (USDA Forest Service et d., 1993).
Trees with some leve of defect are likely to die and become snags sooner than straight, hedlthy
trees. Relaively sound trees with hedthy crowns are more likely to survive and contribute to
habitat structure throughout the next rotation.

Distribution — Live trees can be left in ether a scattered or clumped didribution in fina
harvest units. Both digtributions provide many of the same wildlife benefits, but each provides
unique benefits not provided by the other distribution.

Providing leave trees in a scattered distribution over part of the landscgpe may substantialy
reduce the amount of the time it takes for the stand and the landscape to develop multi-storied
canopies.

On the other hand, patches or clumps of trees may provide better protection for specia micro
Stes such as seeps, wetlands, or rocky outcrops (USDA Forest Service et a., 1993) than
scatered individud trees. Placement of clumps of leave trees in headwater drainages may
protect important habitats for amphibians.

Providing a diverdity of arrangements is the key to managing for a range of species. Managers
must combine these habitat ideas with operationa considerations to make decisons on a site by
gte basis, within the landscape context of providing a diversity of arrangements.
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Diversty of tree structure should be consdered when sdlecting trees for retention. Complex
canopy structure and especidly leaning boles are beneficid for some lichens. Trees that are
asymmetrical provide a diverdty of habitat substrates and often have more lichen and moss
epiphytes on large lateral limbs than symmetrica trees (USDA Forest Service et d., 1993).
Trees with some leve of defect are likely to die and become snags sooner than straight, hedthy
trees. Relaively sound trees with hedthy crowns are more likely to survive and contribute to
habitat structure throughout the next rotation.

Snags— Snags help to meet the habitat needs of cavity-using species and to serve as a source
of future down wood. Snags can be provided in dl stand types, through a combination of
existing sneg retention, naturd mortaity in maturing stands, and artificia crestion.

Standing dead trees are important to many species of wildlife, including woodpeckers, other
cavity-nesting birds, raptors, bats, marten, bear, and many other birds and mammals. In fact, 55
gpecies of wildlife require or frequently use snags for breeding, roosting, or denning in the
Pacific Northwest (Weikel and Hayes 1999).

The number and diversity of cavity-usng species in aforest sand are heavily dependent on the
number of suitably szed snags within that stand. In naturd forest stands, the highest leve of
cavity-nesting bird habitat is usudly found in old growth forests, followed by newly regenerating
gands (Mannan et a. 1980, Nelson 1989). With sufficient snag retention, managed forest
dands in the regeneraion stage may support hedthy populations of cavity-usng species,
however, clearcuts where snags have been removed support very few (Schreiber 1987,
Morrison and Medow 1983).

It is gpparent that, without specid management, the number and diversity of cavity-using wildlife
will decline within forests managed under traditiond gSlviculturd systems. Current projections
suggest that few commercid forests will be alowed to develop beyond 80 years of age
(Sessions et d. 1990). Stands with an 80-year rotation will not be able to develop naturdly the
biologicd legacies of snags and down wood that are currently found in many plantations.
However, if snag recruitment is properly managed during the rotation, snag management can
retain afunctiona community of cavity nesters within the managed forest.

The snag management guidelines presented in this forest management plan are designed to
provide nesting, roosting, foraging, perching, and denning habitat for the various species of
wildlife that use snagsin the forests of northwest Oregon.

Very little information exists on the sze and abundance of snags required to maintain viable
populations of species that use snags for part of ther life history. Neitro et d. (1985) developed
a modd to determine the number of snags needed to maintain specific population levels of
certain species of cavity-nesting birds. A critical assumption of this modd is that if there are
enough snags to provide nesting habitat for the target species, there will dso be sufficient
foraging habitat available to provide for the desired population levels. Weikel and Hayes (1999)
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contend that consderation of nesting resources aone in managing for cavity-nesting birds is
probably inadequate, and that foraging resources also need to be considered. An adequate prey
base cannot necessarily be supported when providing only for nesting trees. Given the
uncertainties of the mode’s assumptions, the department is taking a different approach to snag
management on state forest lands.

The department’s gpproach is to manage for snags a levels gpproaching known historical
levels. Spies et d. (1988) characterized snags and down logs in fire-originated stands in western
Oregon and Washington, offering a view of the historica condition of snags in these aress. In
the Oregon Coast Range, they found an average of 2 to 4 snags per acre greater than 20 inches
dbh and more than 16 feet tal. In the Cascade Range they reported an average of 3 to 6 snags
per acre of this size. These researchers included snagsin dl decay classes, from old, soft snags,
to recently created hard snags. Soft snags may take many years or even decades to develop.
The Department of Forestry’s strategy is to retain al existing snags wherever possible and to
provide at least 2 hard snags per acre across the landscape. In stands designated for older
forest structure, the strategy is to manage for 6 snags per acre.

Spies et d. (1988) found that old growth stands had the greatest abundance of large snags, and
younger stands had higher dengties of smdl snags. Preference for large diameter snags has been
documented for several species of cavity-nesting birds (Mannan et a. 1980, Schreiber and
deCalesta 1991, Zarnowitz and Manuwal 1985, Bull et a. 1997). Neitro et al. (1985) reports
that 10 of 11 species of cavity-nesting birds occurring in western Oregon and Washington used
snags with diameters of 15 inches and greater. In the Coast Range, the overdl mean snag
diameter for 26 species of cavity-using species ranged from 12 to 29 inches, with only 2 species
using cavities in trees less than 20 inches dbh (Welke, unpublished datd). The Department of
Foredtry’s dtrategy is to provide snags of at least 15 inches dbh across the landscape, and in
older forest structure at least 2 of the 6 snags per acre will be greater than 24 inches in
diameter.

Rationale for snag digtribution requirements — The digtribution of snags is an important
congderation. Mogt cavity-nesting birds defend nesting and foraging territories and exclude al
other individuas. Snags may be distributed in either aclumped or scattered digtribution.

Cavity nestersin natural forest stands tend to nest within aggregations of snags, or snag patches
(Nelson 1989). However, this tendency may occur Smply because snags in naturd stands tend
to occur in clumps (Cline 1977, Hemstrom and Logan 1986, Spies et d. 1988). A given
number of snags uniformly or randomly distributed over a stand may provide habitat for more
individuds of a given species than the same number of snagsin one clump within the stand. Such
a scattered distribution may dlow the “packing” of more territories within a stand. However, a
scattered digtribution adso has the potential to create many perches for hawks and other
predators.
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The key to managing for arange of speciesis to provide a diversty of arrangements. Managers
will combine habitat considerations with operationa requirements to make decisons on a site by
dgte basis, within the landscape concept of providing diverse habitat conditions on the forest.

Down wood — Down wood on the forest floor provides many important functions in forested
ecosydems. Some of the identified functions are minerd cyding, nutrient mobilization,
maintenance of dte productivity, naturd forest regeneration (nurse logs), substrates for
mycorrhiza formation, and provision of diverse habitats for wildlife species.

Wildlife use down wood for a variety of habitat needs including therma and hiding cover,
dispersal pathways, denning, feeding, food storage, reproduction (nesting), and resting (Franklin
1982, Bartes et a. 1985, Franklin et a. 1981, Maser et d. 1979). Studies have correlated or
predicted that the abundance of smal mamma and amphibian species in Douglasfir forests is
related to the abundance, size, and decay class of down wood (Corn and Bury 1991, Bury and
Corn 1988, Aubrey et al. 1988, Corn et a. 1988). Carey and Johnson (1995) also found that
gpecies biomass and relaive productivity of smal mammas was greater in old growth than
managed forests, and suggested that the amount of down wood and understory vegetation
devel opment appeared to play important roles in the observed differences.

Wildlife species have adso shown preferences for different attributes of down wood sructure,
including debris size and decay condition. For example, in a study in the Oregon Coast Range,
Corn and Bury (1991) found that clouded sdamanders preferred large Douglasfir logs with
attached bark, an early decay stage, but ensatinas were found more often in well-decayed logs.
The study aso found that clouded salamanders appeared to prefer larger logs, in both diameter
and length. Another study of amphibian species in southwestern Oregon and northern Cdifornia
found that large, well-decayed logs were the most heavily used down wood, though the use of
particular Sze and decay classes of debris varied among sdlamander species (Welsh and Lind
1991).

Down wood is an integrd component of the structure of old forest stands and provides a
biologica legacy from old stands to young stands after catastrophic events. This legaecy can dso

be provided in managed stands if appropriate requirements are incorporated into timber harvest

plans.

Over the life of a stand, the abundance of down wood tends to follow a U-shaped curve with
high abundance in early stand ages (30 to 80 years), alow point during the mature stand phase
(100 to 200 years), with increasing amounts and a peek as logs accumulate faster than they
decompose during the old forest stage (Franklin et a. 1981; Spies and Cline 1988; Franklin
and Spies 1991). After a catastrophic event in an older forest stand, such as a fire or
windstorm, a biologica legacy of down wood and snags remains as the new stand develops.
Thismaterid gradualy decomposes and the abundance declines, reaching alow point during the
mature stand phase. Once the stand reaches the old growth stage, the recruitment of dead
material begins to incresse. In old growth stands of western Oregon and Washington, the
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volume and biomass of woody debris (snags and logs combined) average more than twice the
amount found in mature stands (Spies and Cline 1988).

In young managed stands growing after a clearcut harvest, the abundance of down wood can be
substantialy less than in naturd stands, due to the loss of down logs from salvage during harvest
and site preparation activities, and the lack of large trees left as a source of future down wood
(Spies and Cline 1988; Carey and Johnson 1995). Down wood in managed stands aso tends
to be of smdler average diameter than found in naturd stands (Spies and Cline 1988). This
pattern may be caused by the remova of down logs during timber harvest for utilization of the
materid, to clear Stes for tree planting, and to reduce the risk of fire (Spies and Cline 1988).
Periodic thinning and remova of trees in managed stands may aso reduce the abundance of
down wood, since the sdf-thinning processes found in naturd stands are reduced in the
managed stand.

The sze class digribution of falen logs varies among young, mature, and old growth stands. Old
growth stands have the highest number of large falen trees, defined as greater than 24 inches
dbh (Spies and Cline 1988). The sze of down logs can affect the functions of this materid and
its suitability as wildlife habitat. The size of the log affects its decompodtion rate and, therefore,
its longevity on the dte. Since large logs decay more dowly than smdl logs, large logs will
perdst longer and will provide wildlife with habitat continuity over longer periods of time
(Franklin et a. 1981). For this reason, this plan contains dtrategies to replicate old forest
conditions that include requirements for the size of down logs.

Large logs typicdly perdst in the forest environment for substantia time periods, often up to
severd centuries, due to dow decay rates (Franklin and Spies 1991). Since decomposition of
this materid is gradud, down logs in naturd stands are present in a variety of decay stages.
These stages are classified as decay classes I-V. The digtribution of total down wood biomass
in these decay classes has been shown to vary with stand age (Spies and Cline 1988).

In old growth stands, the greatest proportion of down wood occurs in decay class Il (the
intermediate class), with the remainder of the down wood nearly equdly distributed between
heavily decayed and nearly new fdlen logs (Spies and Cline 1988). Highly decayed materid
(decay clases 1V and V) only accounts for 26 percent of the total biomass of snags and logsin
these old forest stands (Spies and Cline 1988). Y oung stands tend to be more dominated by
heavily decayed down wood (Spies and Cline 1988). To replicate old forest conditions, it may
be necessary to maintain or create these decay class digtributions.
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Given the variety of habitat preferences of wildlife species usng down wood, a wide range of
down wood should be maintained, by retaining or creating the debris in a diverse array of sze
classes and decay stages. Replicating old forest structurd patterns of down wood is a logica
drategy for maintaining a diverse wildlife community.

Currently, there is no scientific quantification of the exact amount of down wood needed to
maintain a diverse community of forest wildlife species. Scientific research has documented that
this structura materid is important to many species, but detailed information is lacking on the
minimum amount necessary to support the habitat requirements of the many species that use it.
For example, Carey and Johnson (1995) suggest that 15 to 20 percent ground cover of down
wood, well-distributed over the forest floor, appears to be adequate to maintain small mammals,
whereas a 5 to 10 percent cover would not dlow the animas to reach their potentia
abundance. These authors aso caution that this subgrate is not only important for small
mammals but aso provides critica habitat for birds and amphibians. Currently, there does not
appear to be a definitive estimate of the amount of down wood needed to maintain al these
groups of wildlife

The Department of Forestry’s gpproach is to manage for down wood at levels gpproaching
known higtorica levels. Spieset d. (1988) characterized snags and down logs in fire-originated
gands in western Oregon and Washington, offering a view of what the historica condition of
snags in these areas may have been. In stands in the Oregon Coast Range, they found an
average of 1,000 to 3,200 cubic feet of down wood per acre, and in the Cascade Range they
reported an average of 2,200 to 4,900 cubic feet per acre. In ther inventories, Spies et d.
(1988) included down wood in dl decay classes, from very decayed wood, to down logs that
showed little evidence of decay. Approximately 20 percent of the down wood measured wasin
early stages of decay and considered hard down wood (T. A. Spies, persona communication).
It may take many years or even decades to develop down wood that is very decayed. The
department’s drategy is to protect existing down logs wherever possible and to supplement
exiging down wood by providing additiona logs during harvest entries. In regeneration harvest
units, an average of at least 600 to 900 cubic feet of hard down logs per acre will be provided.
In stands designated for older forest structure, the Strategy is to 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 generdly creates
diverse habitat niches and benefits biodiversty. The more heterogeneous and complex the
physica environment becomes, the more complex the plant and anima communities that can be
supported, and the higher the species diversity (Krebs 1972). This is because structuraly
diverse habitats provide more available niches than do more homogeneous habitats.

Research has demongrated that severd closdy related species with smilar habitat requirements
are able to live within the same area and avoid competitive excluson by partitioning the avallable
resources into severa diginct subsets. For example, MacArthur (1958) observed that five
pecies of amilar-sized insect-egting warblers were able to co-exis within the same forest
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primarily because they fed at different pogtions in the canopy. Furthermore, MacArthur and
MacArthur (1961) found that foliage-height diversity (a measure of dratification and evennessin
the vertical digtribution of vegetation) was even more vauable in predicting bird-species
diversity than was plant-species diversity. This evidence indicates that a heterogeneous canopy
Sructure provides more available niches that would alow the presence of a greater number of
wildlife species.

The uniform, even-aged forest stands produced under traditional forest management can not
support the diversity of species found in most naturd stands, or in managed stands that have a
complex vertica dructure. The species found in low-diversty plantations usudly are habitat
generdidts or aggressive habitat specidigts that exclude other species from the limited number of
available niches. As increasing acreages are managed in low diversity stands, the species that
are excluded from low-diversity plantations may become scarcer, some even to the point of
classfication as threatened or endangered. For this reason, under this forest management plan,
forest management will be used to develop complex stands with multi-layered forest canopies.

Multiple native tree species (conifers and har dwoods) — Increased tree species diversity
within and among stands generdly creates more diverse habitat niches and benefits biodiversty.
Structurdly diverse habitats provide more available habitat niches and can support a grester
wildlife species diversty than do more homogeneous habitats (Krebs 1972). Hagar (1992)
found that the presence of hardwoods within Douglasfir stands was an important factor
influencing the presence and abundance of severa species.

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

Different growth rates, tree forms, and shade tolerance result in increased vertical and
horizontal within-stand diversty.

Different tree species support different insect communities, which may lead to a greater
diversty of foliage- and bark-gleaning wildlife species.

Presence of short-lived species, such as red dder, may lead to an important source of
within-stand decadence within younger stands as individua's 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 habitat niches, and benefit biodiversity. Herbs and shrubs in
recently harvested units provide an important source of forage for big game species. Other
native plants, such as bitter cherry and ederberry, provide important forage for a large variety
of non-game species. Large biglesf maple trees are an important source of natura cavities and
habitat structure in the forest. Unfortunately, these same plants compete with the planted and
seeded trees that will grow to form the new forest stand. Plantation vegetation management is
designed to control vegetation that is competing with commercid tree species. Overly
aggressive vegetation management assures a successful plantetion, yet greetly reduces the
habitat vdue of the young plantation for wildlife. Aggressve vegetation management dso
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truncates the herb-shrub (regeneration) stage and accelerates the onset of the closed sngle
canopy stage, which has amuch lower wildlife habitat vaue.

Morrison and Medow (1984) studied differences in habitat structure and bird communities
between young plantations in the Oregon Coast Range that were sprayed with phenoxy
herbicides (2,4-D and/or 2,4,5-T) and unsprayed controls. Four years after spraying, the main
vegetative difference between the control units and trestment units was a reduction in vegetetive
complexity on treated Stes. This amplification in vegetation was primarily due to reduced
deciduous tree cover. Although rapid re-growth of shrubs was evident following trestment,
deciduous trees remained suppressed at least four years after spraying. The researchers found
that bird communities were Smilar between the control and treatment units. They speculated that
this was because of a rapid recovery of the shrub component after phenoxy herbicide spraying.
The grestest impact of gpraying was on bird species that mainly used hardwoods for foraging,
dthough some of these birds modified their behavior and foraged on shrubs in the treatment
units.

The researchers concluded that by maintaining a shrub component within the unit and by
maintaining small patches of deciduous trees, managers could maintain bird communities smilar
to those on untreated sStes. In other words, as long as the vegetation control practices are
designed to control, rather than to eiminate competing vegetation, the impact of vegetaion
management on bird communitiesis minimdl.

Wildlife habitat can dso be affected by changes that occur in the vegetation community as
stands progress from the regeneration to closed single canopy stage. Wildlife speciesthat prefer
the open habitats of the regeneration stage will gradualy become excluded as canopy closure
progresses. As the overstory reaches full canopy closure, understory vegetation will be severely
reduced or diminated and the wildlife values provided by this vegetation will be log.
Specificdly, the abundance of forage, cover, and the vertica diversity provided by tal shrubs
becomes reduced. However, succession into the closed single canopy stage can cregte other
important wildlife habitat ements. The closed single canopy stands can provide thermd, hiding,
and escape cover, especidly for big game mammals. For these reasons, it is important to have
closed single canopy stands as a part of the forest landscape.

As stand development progresses through the regeneration stage, the changes in the understory
vegetation community cause changes in wildlife habitats and wildlife communities in the stand.
As these stands become more open and the understory develops, wildlife habitat components
such as forage and cover are provided and some species that prefer more open habitats may
begin to recolonize the ste. Development of multiple layers of vegetaion will incresse the
amount of verticd diversity in the stand, and provide additiond habitat niches that can support
increasing numbers of wildlife species. However, the response of wildlife to these vegetative
changes will dso be affected by the abundance of other important Structural habitat
components, such as snags and down wood.
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Gaps — Gaps increase the horizonta diversty within stands, provide important forage for
wildlife, provide diverse habitat niches, and benefit biodiversty. A within-stand “gep’ is an
interruption in the continuity of the vegetative community in a sand. These gaps are generdly
small openings (2 to 2 acres) where herbs, shrubs, and new trees are being established, within
larger stands with a dominant overstory tree canopy. One example of a gap is an opening
created by windthrow in adensely stocked stand of trees.

Much research has been done on the ecology and wildlife dynamics of large, between-stand
gaps in forests, such as those created by wildfire or clearcutting (Dyrness 1973, Agee and Huff
1981, Hemstrom and Franklin 1982, Hapern 1987). However, rdatively little information is
available on the ecology of smal canopy (within-stand) gaps. Spies et d. (1990) presented data
supporting the concept that small-scale gap disturbances and vegetation response are important
driving forces in the dynamics of Douglasfiriwestern hemlock forests. They found that gep
formation rates and vegetative responses were dower in these forests than in other forest types.

Undergtories in old growth stands tend to be much patchier than in younger forest stands. This
patchiness is partiadly a response to varied overstory conditions. Gaps are important structural
features of old growth stands and typicdly persst for long periods. Well-developed
understories of herbs, shrubs, and small trees characterize such open habitats. Heavily shaded
Stes (“anti-gaps’), dso characterigtic of old-growth forests, produce areas from which green
plants may be amogt totally absent (Franklin and Spies 1991, Spieset a. 1990).
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Silvicultural Practices

The application of dlviculturd tools to achieve the long-term gods of SBM is based on
identifying the current options for the management of existing stands, understanding the future
options likdly to result from current slvicultura manipulations, and effectively implementing the
necessary Slviculturd prescriptions to achieve the desired future condition. These are the
everyday skills that foresters have used for decades. The key adaptation that must be madeisto
focusis on adifferent desired future condition.

Each basin or grouping of stands will differ in their current condition and potentia for future
stand development. Therefore the range of options that can be creasted within stands or the
speed with which the desired future condition can be achieved will vary (for example, a basin
conggting largely of unmanaged older stands will often have fewer future options than younger
managed stands that have been subjected to appropriate density management).

There are no specific single or fixed set of treatments that can be gpplied to al standsto achieve
the desired future condition. Specific prescriptions must be developed for each set of stand and
environmenta conditions. The slviculturd tools themselves will have to be gpplied in a variety of
ways to meet the various godsin the forest management plan.

Over the long term, SBM focuses on producing a desired array of stand structures across the
landscape. However, most planning will focus on a shorter time frame — perhaps the next 10
years for planning and accomplishing specific management practices, and the next 20 years for
projecting stand and landscape development and tentatively scheduling future activities.
Adaptive management approaches and monitoring will provide the feedback and tools to make
future prescriptions.

This shorter time frame is a more redigtic planning period within which current stand and forest
conditions can be assessed in light of the long-term goals, various management scenarios can be
analyzed, and future stand options consdered. Stand conditions as they exist today are the basis
for slviculturd manipulations, which will be planned to move the northwest Oregon dtete forests
toward the desired future conditions.

In the short term, Siviculturd trestments will aim to creete diverse options for stand and forest
management in the future, while providing timber and revenue, improving wildlife habitats, and
maintaining biodiversty today.
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In stands not planned for short-term regeneration harvest, SBM's basic approach is active
management of vigorous stands to maintain vigorous tree growth, produce vauable forest
products within practical economic timeframes, encourage shrub and herb development, and to
retain, maintain, or enhance the structurd complexity of those stands to the extent possible.
Where regeneration harvests occur, structura components will be retained in order to enhance
the complexity of new stands.

The slviculturd tools that will be used are listed below, and discussed in the following pages.

a. Regeneration harvests

Clearcuts

Clearcuts with modifications

Seed tree cuts

Shelterwood cuts

Sdlection harvests, single-tree and group sdlection
Modifications to retain structure and snags

Rehatilitation of brush and serious plantation failure areas

a Reforestation
Site preparation: fire, mechanicd, chemica
Planting (and rarely seeding) — species, selection, gppropriate stock, and genetics
Natural regeneration
Introduction of additiona species (for example, forage seeding)
Seedling anima damage control
V egetation management: manua and chemica
Interplanting and replanting
Control of bear foraging

a. Dendgty management
Cleaning and thinning through precommercid thinning and hand release
Commercid thinning

a. Combination regeneration harvesty density management trestments
b. Laminated root rot control

c. Pruning

d. Fetilization

e. Genetics
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Silvicultural Tools, Silvicultural Practices, and Forest M anagement

Siviculturd practices are the tools available to achieve the desired future condition described in
this plan. Many tools are available. Silvicultura results depend on the practice chosen, the way
the trestment is applied, and the conditions in the trested stand. Silviculture works with stands
(groups of trees that interact with each other over areas of severa acres to severd hundred
acres). In the northwest Oregon planning area, most stands are even-aged.

Silviculture works with the ecological processes of stand development and stand recovery
following disturbance. Disturbance is a part of nature. Forests are affected by windstorms, fire,
drought, soil movements, insects, animas, and disease organisms. Forests are adapted to
respond and recover from disturbances. Most silvicultura practices ddiberately disturb stands
and/or remove parts or dl of the stands to encourage subsequent stand development along
desired pathways. Some of these removals provide the harvests from the forest.

Stand response to a treatment depends on the stand’ s condition before and after the treatment.
Two key attributes of stand condition are the variation in tree sze(especidly diameter) and
stand dengity (the number of trees, congdering their diameter). Stand dengity is explained in the
Sidebars on the next two pages.

Stands with different structures develop differently after slviculturd trestments. Naturd stands
and plantations react differently. Exiging plantations generdly have less varigbility and less
dructure than natura stands. They are usualy in more need of deliberate trestment to maintain
stand vigor and development. Silvicultural practices may enhance or decrease stand structure.

Stand development is driven by dendty. Individua trees must grow larger or die. They cannot
mark time unchanged. This means that any group of trees will eventudly grow large enough to
interact and interfere with each other. This process drives sand development. Active
management adds nothing new, but may sharply increase the pace of stand development or
forestal negative developments.

Silvicultura practices can only be prescribed and evauated when management has clearly
described the desired future condition. Silvicultural practices may be chosen to take stands
aong different paths depending on the management god. For example, precommercia thinnings
may be prescribed to produce a uniform stand of large diameter evenly-spaced trees or to
produce a more varied stand of large and smdl trees with clumps and open areas. The former
may be most appropriate to optimize certain values and the latter more appropriate for others.

Siviculturd accomplishment must be measured againg the management god. For example, 95
percent plus reforestation success may be an appropriate god for optima young stand
management; it may or may not be necessxy or desrable for wildlife gods. Economic
consderations are an essentid part of slvicultura practice. There are often severd ways of
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achieving the same results. Rational choice of dlvicultural methods requires explicit identification
of objectives and caculation of cogts and revenue, including the time vaue of invesments.

Stand Density
Foresters have found that the total production of cubic volume, by a stand of given age
and species on agiven site, isfor dl practical purposes, constant and optimum for awide
range of sdand dengty. This is the bass of dl thinning. Foresters can grow the same
volume in many smal trees or fewer large trees.

From adensity standpoint, there are three stages of stand growth.

| |
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Stand l - l
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Growth Il I
Potential ,:’ :
- “ )
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i 1 1
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Stand Density Index (SDI)

. Open growth — Stand is in the regeneration stage. There are no density-related
light, water, or soil nutrition limitations. Non-tree vegetation is often lush. Trees grow
at their full potentid unless affected by competing vegetation other than trees (such as
shrubs).

[I. Onsat of competition — Stand enters the closed single canopy stage. Trees
compete for light, water, and/or soil nutrients, and not dl trees can grow a their
optimum rate. Understory vegetation declines.

[11.Maximum stocking — Dengty-rdated mortdity occurs. Understory vegetation is
minimal or aosent.
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Stand Density

Department foresters measure stand density with Reineke's Stand Dendity Index (SDI).
Thisindex is caculated from the stand’ s average diameter and the trees per acre:

SDI = TPA x (Diameter/10)*°

The maximum SDI is 600 for Douglas-fir, 800 for the more tolerant western hemlock,
and 440 for the more intolerant red ader. Stand densty is often expressed as a
percentage of these maximum vaues. For example, a Douglas-fir stand with 300 trees
per acre and an average diameter of 10 inches has an SDI of 300 and a relative density
of 50 percent.

The slvicultura sgnificance of severd key SDI vauesis explained below.

SDI Silvicultural Interpretation

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

35% Lowest limit of full site occupancy. Self-pruning, competition, and
hat in understory development become significant.

55-70% Trees stressed. Sdlf-thinning begins — earlier in stands with well-
developed stand structure; later in stands without stand structure.
Understories disappear.

100% Maximum stocking; rarely observed.

Dengty management prescriptions for wood growth are thus straightforward. To grow
the most wood, help the stands reach 35 percent SDI as quickly as possible, use
precommercid or commercia thinning to keep them between 35 and 55 percent during
their growing years, and let them reach 70 percent just before final harvest. However,
foresters modify these prescriptions to achieve other management objectives besides
wood growth. Examples of other objectives are the retention of undersories, the
development of larger trees, or the production of naturd mortaity. These stand
characteridtics produce diversified wildlife habitat, meeting the needs of wildlife species.

This theory applies to idedized, average stand conditions. Stands in the red world are
rarely homogeneous. Understories may develop and persist in less stocked areas of
otherwise wdll-stocked stands. Thinned stands are particularly variable due to variations
inindividua trees, skid road and cable corridor openings, €tc.
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Regeneration Harvests

Regeneration harvests are intended to replace an existing stand. The trees are removed and the
dage is set for reforestation. Regeneration harvests are appropriate prescriptions where the
exiging sand is mature by the management objectives, contains defective or undesrable
growing stock as defined by the management objectives, or has low vigor with a significant risk
of loss.

To trigger reforestation and dlow it to develop, stand density must be reduced below 25
percent SDI and maintained below 35 percent until the new trees are part of the stand. This
density level differentiates regeneration harvest from thinnings. Regeneration harvests may be
referred to as reinitiation harvests.

There are savera types of regeneration harvest. For most stands in northwest Oregon state
forests, the most appropriate type to assure successful establishment of new treesis the clearcut
or clearcut with modifications. A group sdection harves may be appropriate in some
circumstances. The seed tree or shelterwood method may be appropriate for regeneration of
western hemlock. Single tree selection may be appropriate for certain mixed western hemlock,
Sitka spruce, or western redcedar stands. Elsewhere, seed tree, shelterwood, and single tree
selection methods will rarely be appropriate.

Clearcuts — Clearcuts remove dl trees in a and. On dmogt al stes in northwest Oregon
date forests, clearcuts will provide the best conditions for successful plantation establishment.
However, clearcuts, by definition, diminate the carryover of resdud stand characterigtics.

Clear cuts with modifications — In this plan, clearcuts are modified to leave resdud green
trees, snags, or trees destined to become snags specificdly for their biologica or environmental
vaues. In this harvest method, the intent of the modificationsis not to help achieve regeneration,
but rather to provide for the other vaues. In fact, these modifications may detract from
reforestation. In other harvest methods, such as seed tree cuts, shelterwoods, and selection
harvests, trees are left to hep achieve regeneration. Thus, trees left for biologica or
environmenta vaues may be of sgnificantly different species, condition, or location than trees
left to help regeneration. In a clearcut with modifications, overstory trees, if dive and reasonably
vigorous, will contribute to the overdl stand stocking and may compete with the regeneration.
SDI may be approximated by caculating and summing the overstory and understory SDIs.

Seed tree cuts — Seed tree cuts leave scattered stable trees of appropriate species for
naturd seeding of a new stand. This method works well with western hemlock on moist Sites.
With dl other species and on other Sites it cannot be considered sufficiently reliable to meet the
Oregon Forest Practices Act.

Shelterwood harvests — In this method, the origina overstory is removed in two or three
sages over severd years. This method will work with most conifer species found in northwest
Oregon date forests, but is not necessary to regenerate any of them. Because of its logistica
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difficulty and careful timing requirements, it will rarely be appropriate on northwest Oregon State
forests. The exception may be western hemlock stands where western hemlock regeneretion is
desired but the overstory trees are not considered sufficiently windfirm for seed tree methods.

Selection harvests: single-tree and group selection — Unlike the previous even-aged
regeneration methods, sdlection harvests develop and maintain many-aged stands. Regeneration
harvests, precommercid thinnings, and commercid thinnings are combined in this method. Trees
are removed individudly (single-tree selection) or in groups of haf-acre to severa acre patches.
As the patch size increases, group selection tends toward clearcutting. The operative difference
is whether the regeneration develops under the influence of the overdtory.

Individud tree sdection may be gppropriate for mixtures of tolerant western hemlock, Sitka
spruce and western redcedar where stand continuity of older forest characterigtics is desired.
With proper attention to vegetation management and reforestation, group selection methods
should work with any tree species in the northwest Oregon State forests other than red ader,
though growth of the new stand should not be expected to be as high as with clearcut methods.

Rehabilitation methods — Where desired by management, the replacement of brush fields,
grass aress, and/or failed plantations will generdly be by methods smilar to clearcuts. Only
minor acreages of these remain in northwest Oregon state forests. An exception is the extensive
acresge of Swiss needle cad-infected Douglasfir plantations in Tillamook County.
Regeneration may be the most appropriate practice for these areas.

Comparison of regeneration harvest methods — Regeneration harvests will have obvious
impacts on stand Sructure. Sdlection methods will retain the most structure. Clearcuts with
modifications will retain some structure. Regular dearcuts have the leest structure and provide
more limited opportunities for sructura development in the future. Seed tree and shelterwood
cuts retain and promote a fair degree of stand structure, primarily through their less certain and
more variable regeneration. Stand structure aso influences sdlection of the regeneration harvest
method. Dense stands, with skinny, crowded trees (often referred to as “doghair” stands), often
are not windfirm enough to handle partid cutting; clearcutting may be the only practical method
for these stands.

Refor estation

Reforestation to the standards and timeframes of the Oregon Forest Practices Act is not easy or
automatic in the conditions found in the northwest Oregon State forests. Reforestation requires
vaious combinaions of dte preparation, planting, anima damage control, vegetation
management, and occasondly interplanting or replanting. These practices must be consdered
and prescribed for individua stands on a Site-specific basis.

Common slviculturd practices for reforestation are discussed briefly on the next page.
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Site preparation — In many circumgtances, the harvest operation provides sufficient Ste
preparation for planting. In other circumstances, dash, organic debris, and duff are physica
bariers to planting, or the Ste is aready occupied with existing or sprouting competing
vegetation that will prevent or delay tree establishment. In these cases, Site preparation by fire,
mechanical means, or chemicalsis gppropriate.

Planting— In most circumstances trees are hand-planted. Natura regeneration, as a primary
mechanism for reforestation, is usudly redricted to western hemlock on moist stes or to fill-in
with additional trees. Appropriate species selection and use of the appropriate nursery stock are
important. These procedures are well worked out with Douglas-ir, and to a large extent, with
western hemlock, but it has been difficult to obtain gppropriate planting stock for western
redcedar, true firs, and hardwoods.

Treeimprovement — Trees are genetically adapted to certain Stes. Sdection and control of
seed source is critical. Unimproved seed is collected from local seed zones. Tree improvement
programs are underway for Douglas-fir and western hemlock; most trees being planted today
are from the tree improvement program. These trees are expected to display better hedlth and
more vigorous growth.

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

Tree protection — Seedlings may be harmed or destroyed by anima browsing. EIK, deer,
mountain beaver, rabbits, and rodents may al be problems. Some species, such as western
redcedar, are particularly favored by animas and often eliminated. Thorough Ste preparation
and large planting stock are the best indirect controls; these get the trees off to a good start and
dlow them to outgrow damage. In many other cases direct control or prevention of anima
damage is essentid. Significant mountain beaver populations must be trapped. Seedling
protection by bud caps, netting, or Vexar tubes is gppropriate in many circumstances.
Repellents have potentia, but results have been errdtic.

Vegetation management — The northwest Oregon planning area has some of the most
productive tree-growing aress in the world. However, it dso supports some of the most
competitive native and introduced herbs, shrubs, and hardwood trees in the world. Vegetation
management is usualy needed to dlow conifers to reach full stocking within Oregon Forest
Practice Act timeframe requirements. Chemical gpplications are usually the preferred method of
vegetation management as they alow precise targeting with minimal Ste damage or Sde effects.

Cleaning (hand release) — A common practice in conifer stands is the remova of red dder
gems, vine maple stems, and/or biglesf maple sprouts that are overtopping conifers. This is
usualy done with hand-applied chemicas (hack and squirt). The current emphasis is to leave
any individuds that are not overtopping conifers or any areas of only minor overtopping, in
order to encourage biodiversity.
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Inter planting and replanting — These practices are now infrequent.

Control of bear foraging— Black bears may forage on conifer trees in the spring, damaging
or killing individual trees or patches. Bears attack vigorous trees 6 inches in diameter and larger.
Control methods include feeding bears and/or snaring individua problem bears.

Status of reforestation in the northwest Oregon state forests — Department foresters
have worked out excdlent methods of reforestation. Fully stocked Douglasfir plantations
occupy over 95 percent of most past sde areas. However, management objectives are changing
for many stands, and foresters must adapt their reforestation methods to meet the new
objectives. More work and adaptive management procedures will be needed to achieve
successful reforestation with different and multiple tree species, to incorporate modifications to
clearcuts, and to meet the needs for adiversity of stand structures and wood quaity.

Most young stand management practices in reforestation have produced plantations with
reduced stand dructure. Good planting stock is uniform. Site preparation, vegetation
management, and control of anima damage dl make growing conditions more uniform. Given
this, subsequent silvicultural practices will be needed to introduce or encourage stand structure
in managed plantetions.

Most Coast Range plantations developed over the last 20 years are growing well in excess of
expectations. Individud trees are reaching 4.5 feet heights in 2 or 3 years and crowns in
unthinned plantations are closing in about 5 or 6 years. Many stands on Site class Il and 111 soils
are growing at rates expected on site class | soils. Biomass volumes may be 50 to 75 percent
ahead of projections. This result is probably due to the reforestation practices listed above, and
early precommercid thinning. However, there is serious concern about the wood quality of
many of these fast-growing trees. The trees have frequent multiple tops, large and persstent
ramicorn branches, excessive sinuosity and deformations in the main stem, and peatterns of many
large branches in multiple whorls. These problems are most serious over the lower 10 to 30
feet, which normdly becomes the mogt vaduable log in the mature tree. The extent of these
problems has encouraged agency foresters to increase initia planting densty and deday
precommercid thinning, to let greater dendty dow the vigor. Other possble solutions are
remova of poorly formed trees or marking during initid commercid thinning.

Density M anagement: Precommercial and Commer cial Thinning

Thinning regulates stand dengty. In precommercid thinning, the cut trees are left unused and the
operation is carried out a cogt. In commercid thinning, some or dl of the cut trees are used and
the operaion produces revenues. Both practices have the same siviculturd impact. Thinning
decreases naturd mortdity, maintains stand vigor, and develops hedthier, larger, more windfirm,
and genedly more vaduable trees. By removing trees that would otherwise die in the
competition for light, nutrients, and water, commercia thinning increases net stand production
over time. Thinning may aso directly improve tree qudity and tree Sze through selection of the
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better and larger trees for the resdua stand. Potentid drawbacks to thinning are the lower
wood qudity associated with larger branch diameters and increased stem defects in young
gtands thinned before crowns close and growth dows on lower branches; loss of snags for
wildlife in thinned older stands; and decreased stand structure. Residua stand damage is minimal
with proper contract administration.

Both precommercid and commercid thinning are optimaly carried out before dendty-related
competition reduces tree vigor, i.e., between SDI 25 and 55 percent. Precommercid thinning
may be delayed to the higher end of this range to suppress branch growth. Commercia thinning
is usudly delayed to the upper end of the range to maximize harvest volumes, in order to
improve sale revenues and reduce the number of stand entries. Thinning reduces the stand
densty to the point from which the stand will grow back to the desred stand dengty a the
projected next entry, either another thinning or a regeneration harvest. This point may be
anywhere from 25 to 45 percent. Some very vigorous young stands may be taken temporarily
below 25 percent SDI, as these stands recover and quickly exceed 25 percent SDI. Thinning is
margind or inappropriate in overly dense stands with high height/diameter ratios.

Tree sdection in precommercia thinnings is carried out by tree cutters, with species selection
and the number of resdud trees specified by foresters. Tree sdection in most commercia
thinnings is dso done by cutters, with foresters specifying the minimum average diameter of
resdua trees and acceptable resdua stand basal area. These “auto-mark” thinnings have
provided better results than thinnings where trees are individualy marked. Fallers can consder
al aspects including tree selection, lead, and location of skid roads and cable corridors.
Individud wildlife trees, trees of minor species dedred in the resdud stand, or any other
exceptions to auto-mark specifications need to be individualy marked or otherwise specified. In
the future more individua tree marking or aternate contract specifications may be necessary due
to the increased stem defects in managed plantations and the need to carefully sdect against
these.

In the short term thinning may reduce the range of tree diameters through remova of smaler
trees and forestaling future mortdity. However, in the long term, thinning may increase future
gtand structures by developing larger, more windfirm trees that will respond to future trestments
designed to enhance stand structures. Thinning aso encourages the development of a more
diverse group of shrubs and herbs. Modifications can be made to maintain and/or enhance stand
gructure. These modifications include maintenance of existing older or larger overstory trees
and snags, deliberate creation of snags, and retention of unthinned areas within stands.
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Regeneration Harvests and Density M anagement Treatments
Combined

In the Oregon Coast Range, many stands consst of mixtures of clumps of mature or dow-
growing red ader with scattered emergent conifers and generdly over-stocked stands of
conifers. The conifers are chiefly planted or seeded Douglasfir but include naturd western
hemlock and scattered western redcedar, Sitka spruce, and true firs. In the absence of
management, these stands will quickly lose vigor through dendty-rdated competition. With
management, stand structure can be maintained and gresatly enhanced.

Department foresters have developed sde prescriptions that smultaneoudy: 1) thin over-
stocked but till vigorous conifer aress; 2) regeneration harvest mature hardwood areas and
over-socked and non-vigorous conifer areas; and 3) retain most emergent established conifers
and many of the existing snags, as modifications to the regeneration harvests. Regeneraion
harvest aress included in these sdles range from small clearcuts to group selection openings.
Reforestation and management of competing vegetation is planned on the regeneration harvest
aress, natura regeneration of minor speciesis aso likely to occur in many aress.

Regenerated aress in these sdes are not expected to produce as much timber volume as
plantations on clearcut areas. However, the commercidly thinned stands produced by these
trestments will be much more productive than if regeneration harvested and converted a this
time. There are many future slviculturd options for these sands. They could be rethinned a
number of times and carried to long rotations; they could be gradualy converted to many-aged
gdands through group sdection harvests, or they could be regeneration harvested through
clearcuts and be replaced by plantations. In many cases, decisions on these options need not be
made for many years, even decades.

Laminated Root Rot Control

Laminated root rot is the most widespread disease in the northwest Oregon Sate forests. It
occurs in scattered clumps on about 10 percent of the forest area It is most damaging to
Douglasfirs and true firs. Western hemlock is affected but is not logt to the disease.
Hardwoods are immune. Western redcedar, western white pine, and ponderosa pine are
resgant. The only known contral is to remove affected conifers from infected areas until al
conifer roots are completely decayed.

The main slviculturd option for control isto remove dl affected conifers from infected areas and
buffer zones and to keep affected conifers out of these zones. This trestment has been done
during commercia thinnings. Foresters have attempted to regenerate trested aress to red ader,
western white pine, and western redcedar. This has been only partly successful due to the
difficulty of regenerating these species. Options are to continue these practices, regenerate
appropriate areas with the more easily reforested western hemlock, or accept continued |osses.
Another option would be to reforest the openings with biglesf maple, a more gppropriate
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hardwood species for many higher eevation areas in northwest Oregon. However, techniques
for successful establishment of bigleaf maple seedlings are not currently known. Another
dlviculturd option is sump remova. Find harvest removad of large Sumpsis expensive, impacts
the soil, and may leave some root rot. Tree pushing ingtead of felling may aso be effective for
sump remova. Remova of smdler sumps & commercid thinnings may be more feesble
wherever ground logging equipment is working. With stump remova, regenerdion to any
conifer, including Douglas-fir, would be appropriate.

Stand structure will be maintained or enhanced by laminated root rot control since the stand will
contain openings with or without control.

Pruning

Production of sructura grade wood generaly requires that knots be kept to 1.5 inches
diameter or less. This sandard can be achieved by maintaining Douglas-fir plantations a 250 to
300 trees per acre or more, until crowns close and are 30 to 40 feet above the ground. Larger
knots may be tolerated in very large diameter trees. Where such management is not desired;
where stands have aready been spaced to lower stocking; or where plantation losses to
competing vegetation, bears, mountain beaver, deer, and ek have reduced stocking to lower
levels; pruning is gppropriate. Pruning will also create clear wood wherever it is carried out. It is
the only method of producing clear wood over rotations of less than 100 years.

Pruning is optimaly done to maintain a smdl diameter, cylindrica, defect core in the center of
the tree. Pruned trees must maintain a minimum of 50 percent live crowns. The percentage of
live crown equds the percentage of the tree bole that has live branches, i.e, a tree 40 feet tall
must have live branches on at least 20 feet of its trunk. To maintain the live crown and minimize
the core, pruning should be done in severd lifts as the tree grows. The first log up from the
ground is the mogt vauable part of the tree, and the most vulnerable to large branches in
plantation culture. Pruning should be carried out to as high a point asis practica (at leest 18 to
24 feet and possibly to 40 feet) where large valuable trees are expected.

Effective techniques for pruning with loppers and ladders have been developed based on New
Zedand experience.

Pruning is not needed to grow structural wood in western hemlock stands. 1t would be needed
to grow clear wood. Pruning, dong with early trimming to one centrd stem, is dso anticipated
asanecessary practice in red ader plantations. However, this pruning need not reach as high up
the tree.

Pruning should not ater stand structure. Pruning most trees in a dand, especidly when
combined with early precommercid thinning, will sgnificantly increase light to the forest floor,
thereby prolonging the regeneration stage and herb and shrub forage vaues.
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Fertilization

Many forest ands are deficient in nitrogen. Douglas-fir and true fir sands have been shown to
respond to nitrogen fertilization by increasing volume growth for 4 to 12 years after fertilization.
Average response is 1,000 or more board feet per acre to fertilization with 200 pounds N
(nitrogen) in urea. Response is better in thinned stands than in unthinned stands, and better on
lower Stes than on higher Stes. Response is epecidly likely in the Tillamook Burn because the
fires undoubtedly released much of the nitrogen on the stes. Where intermixed red adder has
added nitrogen to stands, response is less likdly. Response is limited on Site | soils and does not
occur in western hemlock or red ader stands. Response has been demonstrated for the period
following stand closure up to about age 80. Stand response past that age is unknown.
Applications may be repeated, with smilar reponse, a 4 to 8 year intervals. Application is via
helicopter in the winter.

The optimum extent and frequency of fertilization are economic invesment questions.
Fertilization adds volume, and therefore vdue. However the effects on overal sand
development have not been wel documented and different Stuations will likely result in different
outcomes. In some circumstances, fertilization may accelerate sand development, but it is
unlikely to sgnificantly change other forest attributes. Fertilization will not necessarily increase
gtand structura complexity. In other cases it may dow the stand development progression by
improving the diameter growth of smdler trees and delaying mortdity.

Fertilization prescriptions may change in the future for plantations. In the Coast Range, many of
these plantations are observed to be growing a sgnificantly higher rates than previoudy
expected. They may well respond differently or not a al to nitrogen fertilization. Foresters are
conddering trying baanced application of multiple nutrients with prescriptions talored to
individud gtes after andyss of foliage. Response may be very dgnificant, especidly where
response to nitrogen done is not observed. Application of minor nutrients may aso reduce the
incidence of stem defects frequently observed in high ste Douglasfir plantations in the Coast
Range. These stem defects are of serious concern for wood quality.

Some studies have been done on tree response to urea fertilization in managed stands, and
additiond studies are being done. Forma research work with balanced nutrition has not been
carried out.

Genetics

Reforestation projects on state forest lands will take advantage of the highest quality seed to
assure that forest trees and forest stands are well-adapted to planting locations and are capable
of growing vigoroudy with reslience to forest hedth thresats.

The Department of Forestry has initiated genetic tree improvement efforts for severa forest tree
species like Douglasfir, western hemlock, western redcedar, western white pine, Sitka spruce,
and red ader. The principle objective of improvement effortsis to ensure that high qudity, well-
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adapted forest tree seed is available for reforestation programs. The breeding phase includes the
sdection and breeding of hedthy, vigorous trees and field testing across a variety of
environmental conditions. The production phase involves the propagation of the best sdlections
into a seed orchard to enable the cogt-€efficient production of genetically improved seed.

The Department of Forestry’s J. E. Schroeder Seed Orchard produces seed from a wide
variety of forest tree species for genera, specific, and forest structure Slvicultura objectives.
For species like Douglas-fir and western hemlock, seed orchard seed will be used for planting
and seeding programs on date forests. Seed is mixed from a number of sdected families to
insure that an adequate level of genetic diversity is maintained in planted forest stands. Seed
from certain selected seed orchard trees may be used to achieve specific objectives such as
improvement in wood quality characterigtics and the value of timber at maturity.

The Department of Forestry is dso involved in genetic improvement efforts to improve levels of
pest resistance. Douglas-ir tree selections that demonstrate a tolerance to Swiss needle cast are
being used in planting projects in cooperation with other landowners. The Department of
Forestry is dso working to develop tip weevil-resstant Sitka spruce. This pest has caused
extensve damage to this conifer species. Fidd trids to test potentia tip weevil-resstant spruce
trees have been planted on two state districts, Astoria and Tillamook. In a cooperative project
with the U.S. Forest Service, the Department has access to western white pine seed that is
geneticaly resstant to blister rust, a deadly pathogen that kills dmost dl naturd white pine trees.
All western white pine currently planted on state forest land comes from blister rust-resistant
seed stocks.

The development and use of appropriate genetic stocks that survive well, are adapted to a
variety of environmenta conditions, and produce hedthy, vigorous forest trees is a basic tool
that helps provide forest stands that meet landscape and the desired future condition for stand
structure.
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