LATE-SUCCESSIONAL RESERVE ASSESSMENT

Oregon Coast Province - Southern Portion
(RO267, RO268)

|. INTRODUCTION

This Late- Successional Reserve Assessment (LSRA) was devel oped to help facilitate
implementation of gppropriate management activities for the Late-successona Reserve (LSR) and
assure that these activities meet the LSR standards and guidelines and further LSR objectives. It
presents Sdeboards for determining where and when to employ various management techniques.

LSRAs are required by the Northwest Forest Plan (USDA et a. 1994). These assessments, for
each LSR (or group of smdler LSRs), are to be developed prior to habitat manipulation activities.

Background

Late-Successiona Reserves (LSRs) were created to provide a distribution of |ate-successona
forests sufficient to avoid foreclosure of options for the management of |ate-successiond forest
species (USDA et al. 1994, ROD B-4,5). The networks of Late-Successiona Reserves
throughout the range of the Northern Spotted Owl are deemed to be sufficient over time, in quality
and quantity, to provide habitat which supports viable populations of species that are associated
with late-successiond forests. The LSR network will help to ensure that native pecies diversity
will be conserved (Map 1).

Throughout this document, the term late-successiond will be used to define both mature and old-
growth sera stages of forest development. Due to the type and timing of disturbancesin thisLSR
Assessment (LSRA) area, older forest conditions are primarily in the mature serd devel opment
class with vegetation ranges from 75-150 years of age. Single layered canopy conditions aso
predominate.

Thefollowing goas and objectives have been established for late-successiond reserves by the
Northwest Forest Plan:

Objective: To protect and enhance conditions of |ate-successiond forest ecosystemns, which
serve as habitat for late-successional forest species. Late-successiona reserves are designed to
maintain afunctiond, interacting late- successiona ecosystem.

Goals. 1. Create and maintain late-successiond habitat and ecosystems
2. Create and maintain biologica divergty associated with native species and

ecosystems
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In response to these goals and objectives, al management within LSR boundaries on federd lands
must assure the protection and/or enhancement of conditions of late-successona forests. The
standards and guiddlines of the Record of Decision (ROD) (USDA et d. 1994) govern dl
management activitiesinthe LSR.  This LSR Assessment istiered to the ROD.

Arealncluded In This Assessment

This LSRA coverstwo designated L ate- Successional Reserves, RO267 and RO268 (M ap 2).
L SR RO267 occupies 175,280 acres of federal land, L SR RO268 occupies 370,972 acres of
federaly managed land. Thetotal LSR land base included in this assessment is 546,252 acres
(Map 3). The assessment areaincludes lands managed by both the Sudaw Nationa Forest and
the Bureau of Land Management - Sdem,
Eugene, Coos Bay and Roseburg Districts. LSR | BLM acres | SNF acres
267 | 108,430 66,850
The mgjority of the assessment areaiswithin 268 | 86,736 284,236
the Oregon Coast Province. However, since terrestrid species are not confined by watershed
boundaries, the LSR RO267 extendsinto a portion of the Umpqua River Basn which isin the
Southwest Oregon Province. The assessment area ranges from the Umpqua River drainage on the
south to the Y aquina River drainage on the north, west to the Pacific Ocean, and east to the
Willamette Vdley. Thisgrouping of LSRsinto one assessment occurred due to their proximity,
their location within the Oregon Coast Province boundary, and their interdependence on each
other. There are severd additiond LSR designations to the south (RO263, RO264, RO265,
R0O266) and to the north (RO269, L0269, RO270) (Map 1) of this assessment areawhich tieto
and influence the populations of specieswithinthisLSR. It was determined that an andysswhich
covered al of these L SRswould be too broad and lack the specifics necessary for providing
management recommendations.

Context Of ThisLSRA Area Within the Oregon Coast Province

Currently, 46% of dl federdl Figure 1: Late-Successional Reserves and
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agencies are supporting and will continue to support late-successiond habitat. Given that
assumption, about 12% of the vegetation in the entire Oregon Coast Provinceis currently in a
meature condition (Figure 1).

How This Assessment Will Be Used

LSRAs are not decison documents.  They are intended to establish criteria and guidance which
will provide managers with the information necessary to make gppropriate decisons.

LSRAs provide a context at the landscape scale for such things as disturbance regimes, vegetative
parameters, and functiona roles of different portions of the landscape. Finer scale assessments,
I.e.,, watershed anayds, can utilize this information to understand the sSignificance of locd areasin
relaion to the larger landscape.

Along with other planning documents, this LSRA provides alandscape strategy for implementation
of restoration activities by prioritizing treatment areas and itemizing types of appropriate
trestments. In doing so, the LSRA facilitates inter agency working agreements about the type and
timing of treatments across the landscape.

Thisis abroader perspective than that which is provided by watershed assessments.  Watershed
scale assessments are finer scale assessments which enhance our ability to estimate direct, indirect,
and cumulative effects of management activities. They are better able to show relationships
between terrestrial and aguatic systems and prescribe specific type, location, and sequence of
appropriate management activities within awatershed. Refer to Appendix H for information from
this assessment displayed by fifth field watershed.

The Assessment Process

As specified in the ROD, LSRASs include eight components. 1) a history and inventory of overdl
vegetative conditions, 2) aligt of identified |ate- successiona associated species known to exist
within the LSR; 3) a history and description of current land usesin the LSR; 4) afire management
plan; 5) criteriafor developing appropriate trestmerts; 6) identification of specific aress that could
be treated under these criteria; 7) a proposed implementation schedule tiered to higher order plans,
and 8) proposed monitoring and evauation components to help evauate if future activities are
carried out as intended and desired results are achieved.

In Jduly 1995 , an Assessment Report on Federd Lands In and Adjacent to the Oregon Coast
Province (USDA 1995) was published. That document provides much of the background
information utilized in this assessment. This LSRA expanded from the concepts presented in the
Assessment Report to describe the vegetative patterns historically and currently found on this
landscgpe. Thisincluded an understanding of climate, geology, landforms, and disturbance
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regimes. Disturbances in this areainclude fire, wind, landdides, floods, insects, disease, and human
influences.

Reference and current vegetative conditions on the landscape were used to determine how the
LSRs are functioning in relation to objectives established in the Northwest Forest Plan.  The best
avalable information from County surveys from the mid-1900' swas utilized to indicate a
reference condition from which to evauate current conditions of vegetation within the LSRA area.
The effects on the populations of certain late-successional species were evaluated based on
assessment of the changesin vegetative structure, pattern, and processes that have occurred on the

landscape.

Criteria for developing gppropriate management trestments included a determination of the
conditions on the landscagpe which would trigger management activities. The determination was
based on understanding functiona or structural components of the landscape which are necessary
to achieve attainment of late-successond characterigtics. For each condition that would trigger a
management activity, management criteria and gppropriate trestment types were established which
will assure that LSR goals and objectives will be achieved. Further guiddines for developing
appropriate management treatments include: successional pathways which vary based on sub-
series environments and disturbance regimes, and an indication of the ranges of structura
components that are found in both mature and old-growth forests in thisLSRA area.

Landscape andlysis techniques were utilized to identify specific areas that could be treated and to
propose an implementation schedule. This step in the process included a synthesis of the
information collected to understand and characterize the landscape. Three LSR ZONES were
delinested within the LSRA boundary. These zonesinclude: an important CORE areawhich
provides the genetic source for populations of late-successiond species, two critica

CORRIDORS which serve as refugia areas for late- successiona species which are dispersing from
and to adjacent L SRs, and a BUFFER zone which isimportant for dispersal of late-successiond
organisms within these LSRs and other portions of the landscape.

In addition to these broad areas, LANDSCAPE CELL S were delineated based on either
amount and arrangement of mature forest vegetation or the functiona role of that particular areain
the reserve network. These LANDSCAPE CELLS were prioritized for treatment based on
restoring the best remaining late-successond habitat first.

The find component of the assessment, monitoring and eva uating management activities, helps
identify those key features that need to be measured to determine if the proposed activities are
mesting LSR objectives.

Aquatic characterization effortsin this LSRA highlight priority watersheds and sub-watersheds for
retoration. A detailed assessment of the aguatic resource was not an objective of thisLSRA. A
large scale assessment of aguatic resources was undertaken for most of this areain the Assessment
Report - Federa Lands in and Adjacent to Oregon Coast Province (USDA 1995). Readerswho
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are interested in aguatic characterizations at the landscape scae can refer to the information
provided in the Assessment Report.
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II. HISTORY AND INVENTORY OF CONDITIONS

Physical Characterization

LSRs R0267 and R0268 are in the Oregon and Washington Coast Ranges section of the
Cascade Mixed Forest- Coniferous Forest- Alpine Meadow Province (McNab and Bailey 1994).
This physiographic province is characterized by highly dissected low mountains that were shaped
by debris dide processes on dopes of 20-120%. Incised valeys are distributed throughout the
section. Dunes and bogs occur along the coast, with numerous headlands formed of more resistant
rock. Elevation ranges from sealeve to 4100 feet. Most mountain tops are below 2000 fest,
though a few dominant peaks are 3000-4000 feet (i.e., Marys Peak, Grass Mountain, Prairie
Peak, Roman Nose).

Soils generdly developed from Cenozoic sandstones and marine volcanics. Typicad soilsare
moderately deep and have dark, humus-rich surface horizons. Predominant soil orders are
andisols and inceptisols that are not dry for more than a quarter of ayear, with mean annud soil
temperatures of 0-15° C. In the coastal lowlands and hills, seasond soil temperature differences
are moderated by fog and sea breezes.

The LSRA area has a maritime climate resulting from its proximity to the Pacific Ocean and
influence of the Japanese current. Cool, wet winters and relaively warm, dry summers are
characterigtic of the area. Low-pressure systems feed a stream of cool, moist air from the North
Pecific Ocean onto the Oregon Coast from November through March. The moist air rises over
the Coast Range and drops large amounts of precipitation. Occasonaly, Arctic air meets an
onshore flow, producing snowfdl. In generd, snow persists for only afew days except for the
tops of the highest pesks.

Orographic effects are pronounced in the Oregon Coast Range. Mgor ridges receive substantially
more precipitation than do nearby lowlands. Coastal areas average 75 to 95 inches of
precipitation annually, and interior areas west of the crest receive an average of about 120 inches
annudly. East of the Coast Range cregt, in the Willamette Valey margin, annud precipitation
averages about 50 inches.

High potential evapotranspiration and low precipitation during warm, sunny summers may produce
moisture deficits where soil and bedrock have low waterholding capacities. Moisture deficits are
more pronounced in the southern LSR , RO267, than in RO268 because soils are generdly
thinner, higher in rock fragments, and bedrock tends to be only dightly permesble to impermegble.
Throughout the LSRA area, stands on ridges and exposed south-facing dopes with thin, rocky
s0ils can develop subgtantid plant moisture sress in late summer.

Due to the geographic variability of soil and climate attributes in the Oregon Coast Province, we
have devel oped soil/climate zones to describe the physical environment (USDA 1995). Each
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zone represents a unique combination of landforms, soils, geology and climate. These groupings of
physica factors, in combination with natura disturbance processes such asfire and wind, influence
the vegetation characteristics of each area. Table 1 summarizes the differences between each
soil/climate zone found in the LSRA area with regard to climate, soil physica characterigtics, soil
temperature, and soil moisture regimes. M ap 4 displays the delineation of these zones with
respect to the L SRs on the landscape.

Aquatic Characterization

Aquatic characterization effortsin this LSRA highlight priority watersheds and sub-watersheds for
retoration. A detailed assessment of the agquatic resource was not an objective of thisLSRA. A
large- scal e assessment of aguatic resources was undertaken for most of thisareaiin the
Assessment Report - Federa Landsin and Adjacent to Oregon Coast Province (USDA 1995).
Readers who are interested in aguatic characterizations at the landscape scae can refer to the
information provided in the Assessment Report.

Since 1990, there have been amyriad of efforts to prioritize watersheds in the Pacific Northwest
for habitat restoration and recovery of anadromous fish runs. Earliest efforts focused on
watersheds with the most intact landscapes and the most fish stocks of concern (Johnson et al.
1991; Nehlsen et d. 1991; Reeves and Sedd| 1992; Scientific Advisory Team 1993; Sudaw
Nationa Forest 1993). These ultimately led to the network of key watersheds in the Northwest
Forest Plan (USDA et d. 1994). Subsequent efforts focused more on details of habitat and hedth
of the fish stocks (Nickelson et a. 1992; Oregon Chapter American Fisheries Society 1993;
Nicholas 1993; Huntington et d. 1996), while most recent efforts have been broader and included
the above congderations as well as many other measurements of watershed hedlth and risk
(Daggett 1994, Bradbury et d. 1995).

Table 2 shows which watersheds and sub-watersheds in the LSR study areawere identified as
high priority by the above efforts. Because many of these reports are highly interrelated, and
identification of awatershed as high priority in one report wasin alarge part dueto its being
identified as such in erlier efforts, any synthesis of them ishighly subjective. Nevertheess, within
this LSRA areg, four basins identified in the most independent reports- Drift and Lobster Creeks
of the Alsea, West Fork Indian Creek, and North Fork of the Smith River - appear to be the
highest priority for projects that benefit anadromous fish. All are key watersheds and American
Fisheries Society aguetic diversity areas and home to particularly healthy Chinook or coho salmon,
or endangered Umpqua cutthroat trout. Next in priority isagroup including Mill Creek, North
Fork Beaver Creek, Y achats River, Cumming/Tenmile Creeks, North Fork Sudaw River, and
Five Rivers. The relationship of these watersheds to the priority treatment areas in this report will
be discussed in chapter V.
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Table1l: Soil Climate Zones Located Within L SRs R0267 And R0268

SOIL/ CLIMATE SOIL SOIL SOIL
CLIMATE CHARACTERISTICS VA [RERAIIRE MOISTURE
ZONE
COASTAL very high deep to very deep, moderately slight difference | highin summer
FOG winter rainfall fine-textured soils overlying from summer to | (except on few very
accompanied slowly to moderately permeable | winter shallow soilson
by high winds; | bedrock; high in amorphous (isomesic) south slopes); fog
fog and low clays--often thixotropic; high and low clouds
clouds accumulation of organic matter increase effective soil
common moisture in summer
CENTRAL wet winters deep to very deep moderately significant moderate fluctuations
INTERIOR and moist fine-textured soils overlying difference from winter to
Summers, slowly to moderately permeable | between summer | summer; summer
occasional bedrock; high biologic activity and winter levelsvarying from
highwindsin | accompanied by high decomp- (mesic) below very high on lower
winter osition rates and moderate 3000 feet; winter | slopesto moderately
accumulations of soil organic temperatures dry on upper
matter range to very sideslopes
cold (mesic to
cryic) above
3000 feet
SOUTHERN | very wet shallow to deep, fineto medium | significant moderate to great
INTERIOR winters and textured soils overlying differences fluctuationsfrom
moist impermeable bedrock; high between summer | winter to summer
summers, biologic activity accompanied by | and winter
occasional high decomposition rates and (mesic) below
highwindsin | moderate to low accumulations | 3000 feet; winter
winter of soil organic matter temperatures
range to very
cold (mesic to
cryic) above
3000 feet
VALLEY moist winters | shallow to deep fine textured significant high fluctuations from
MARGIN and dry soils overlying moderately differencefrom | winter to summer,
summers; high | permeable bedrock; moderately summer to with low soil moisture
winds are high biologic activity and winter (mesic) common in summer
uncommon moderate decomposition rates

and low to moderate
accumulation of soil organic
matter
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Table2. High-Priority Watersheds And Sub-W ater sheds | dentified By Various Authors.

Watershed Name | Key AFS ODFW | SNF/ | BRAD- | DSL | Healthy | Healthy | T&E
W'she ADA SRCE BLM | BURY Chinook | Coho Cutthroa | Chum
d t

Mill Cr. - Yaquina X X X

R

N.Fork Beaver Cr. X X X X

Drift Cr. - AlseaR. X X X X X X X

Five Rivers X X X X X

L obster Creek X X X X X X X

Tobe Creek X

Canal Creek X X

Y achats River X PART PART X

Cummins/Tenmile X X X

Bailey Creek X X

W.Fork Indian Cr. X X X X X

Lake Creek X X

Upper Sudaw R. X X

N. Fork Siuslaw R. X X X X

W. Fork Deadwood X X X

Whittaker Creek X ?

North Fork Smith X X X X ? X

R.

Key watershed - USFS and BLM 1994.

AFS ADA - Aquatic diversity area; Oregon Chapter American Fisheries Society 1993

ODFW SRCE - OR Dept. of Fish and Wildlife source watershed; Bradbury et al. 1995

SNF - Siuslaw National Forest 1993.

BLM - Personal communication, Salem, Eugene, Coos Bay Districts, Bureau Land Management
Bradbury et al. 1995.

DSL - Daggett 1994, Oregon Division of State Land

Healthy Chinook and coho salmon - Huntington et al. 1996; ? = assessment of healthy is questionable.

Vegetative Characterization

Plant series describe forest vegetation by the dominant, or climax, tree species that would be
maintained over time without disturbance (i.e., western hemlock series) (Franklin and Dyrness
1973). A series describes the generd biological environment, in terms of potentia natura plant
communities, climate, geology, and soils.  Plant series digtribution provides us with agenerd sense
of large-scale biologica environments.  This can be reated to overdl Site potentidl.

Four plant series are present in thisLSRA area. The Sitka spruce series occupies the maritime,
coadta fog zone in the western most portion of these LSRs (M ap 5) . The western hemlock series
isthe most dominant series present in the LSRA area, occupying 77% of the landscape (M ap 5).
It isfound in the interior soil/climate zone, associated with arange of environments. The noble fir
seriesis limited to highest peaks of the Coast Range (Marys Pegk, Grass Mountain, etc.) in the
interior soil/climate zone. The grand fir seriesis found on the far eastern fringe of the LSRA areg,
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associated with the margins of the Willamette Valey. Noble and grand firs series are not
delinested, mapping is currently underway.
Table 3: Relationship Between Series, Sub-Series Environments, and Plant

Associations Found In LSRs RO267 and RO268

SERIES SUB-SERIES UNDERSTORY INDICATOR
ENVIRONMENTS SPECIESIN PLANT
ASSOCIATIONS

Sitka Spruce* WET *devil’s club, sdmonberry

Sitka Spruce MOIST Oregon oxalis, swordfern, fool's
huckleberry/red huckleberry

Sitka Spruce DRY sdd, saimonberry/sdd

Western Hemlock* WET devil’s club, salmonberry,

(Douglas-fir/red dder) sdmonberry/vine maple

Western Hemlock MOIST Oregon oxdis, swordfern, vine

(Douglas-fir/red dder) maple/swordfern, vine maple/sda

(Western hemlock/Douglas-

fir/red ader)

(Western hemlock/Douglas-

fir)

Western Hemlock DRY Oregon grape, Oregon grape/sadl,

(Douglas-fir) (Douglas- sdd, samonberry/sad,

fir/Oregon white 0ak) rhododendron/Oregon grape,

(Douglas-firlWestern rhododendron/sddl,

hemlock) rhododendron/evergreen huckleberry,
rhododendron/ swordfern, evergreen
huckleberry, (ocean spray/herbs,
chinquapin/madrone)

Noble Fir COLD (vine maple/rhododendron)

Grand Fir WET (snowberry/swordfern)

Grand Fir DRY (sald-snowberry/sordfern)

*Plant Association and Management Guide, Siuslaw National Forest, Hemstrom and Logan 1986.
() current tree and understory species. Resource Management Plan USDI, BLM, Salem District Office, May 1995 and
Resource Management Plan USDI, BLM, Eugene District Office, June 1995
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Pant associations describe the dominant plant community (a combination of tree and shrub and/or
herb layers) that would inhabit a Ste over time without disturbance (Hemstrom and

Logan 1986). A plant association defines abiological environment in terms of the species
compoasition, productivity, and response to management.  Knowledge of the presence and
digtribution of indicator understory species further refines the biologica environment, alowing usto
more accurately assess Site potentid.

Plant associations with smilar attributes have been aggregated into groups (Map 5). These plant
association groups have been arranged into “sub-series’ based on the broad environmental
conditionsin which they arefound. Thisisakey dratification in identifying the range of structura
and compositiona characterigtics that can be expected under natura conditions on agiven site.
Sub- series characterizations will be referred to throughout this assessment. Table 3 characterizes
the relationship between series, sub-series environments, and plant associations found in these
LSRs.

Distur bance Pr ocesses

Historical and Current Land Uses
Settlement Patterns

The coastd and interior valeys of western Oregon have been the homeland of culturaly and
economicdly diverse American Indian societies for millennia. The Euroamerican settlement of
western Oregon resulted in catastrophic population decline and displacement among the region's
Indian peoples. During the mid-1850s, surviving Indians from throughout western Oregon were
placed on alarge, multi-triba Indian reserve encompassing parts of the Oregon coast and Coast
Range. Throughout the late-1800s, in an effort to bring triba peoples into the"American
mainstream”, and to open the areato white settlers, this reserve was drastically reduced in size.
Tribes living there were findly "terminated” from Federa supervison and control in the early
1950s; western Oregon's reservations were closed. A reversal of American Indian policy inthe
mid-1970s has led to federa re-recognition of western Oregon tribal peoples. Today, western
Oregon's Indian peoples are grouped into Triba confederations whose centers of government and
and| reservations are located in Coos Bay, Grand Ronde, and Siletz.

The assessment areaincludes areas once used by American Indian peoples as villages, fishing and
shellfish gathering Sations, rdligious Stes, and cemeteries, and thusisrich in archaeologica
evidence and artifacts. Land ownership maps and archival data document the boundaries of the
Coast Range reservation and the location of Indian Allotments. Current Triba interest in
management issues include fisheries, wildlife, water quality, specid forest products, and timber.

The Oregon Coast was "discovered” by European maritime explorersin the late 1700s.
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Soon theresfter, land-based explorations and the fur trade brought mountain men, fur traders, and
missionaries into the Willamette Vdley and Coast Range. Trading outpodtsin

the wilderness, such as Fort Vancouver on the Columbia River, eventudly attracted settlersto the
fertile soils of the Willamette Vadley. The Donation Land Act of 1850, and the Homestead Act of
1862, provided enough incentives for settlement that the Willamette Vdley and the Coast Range
were quickly populated. Large tracts of timberland, and homesteads that never "proved up”,
became incorporated in the National Forest System.

BLM ownership patterns in Western Oregon were created in 1866 when Congress granted to the
Oregon and Cdifornia Railroad Company al odd numbered sections of land 30 miles on each
sde of therailroad right-of-way. When the stipulations of the grant were violated, Congress
passed |egidation to have the lands revested to the United States government, eventualy to be
managed by the Bureau of Land Managemen.

Eventualy, agriculture, logging, and commercid fishing provided the economic foundation for the
development of large communities and the current way of life in the Willamette Vdley, Coast
Range, and the coast.

Pioneer cemeteries, historic trails and wagon roads, homestead remains, and fruit orchards are the
remnants of Willamette Valey and Coast Range pioneer history, and occur throughout the
assessment area. Related to these historic remains, implementation of various federal "homestead”
acts (i.e., Forest Homestead Act of 1906, Western Scattered Settlers Project of 1906) required
close government scrutiny of "homesteads’, resulting in ingpection records, inventories, and
detailed maps denoting building locations, land features, and vegetation types. Thus, these records
not only add ingght into local pioneer and settlement history, they are an inva uable source of
basdline data about the areds environment at the turn of the century.

The assessment area likely contains an abundance of historic sites dating from the mid-1850's to
the 1930's. Some sites have likely been recorded during previous cultura resource inventories for
timber sales and other projects. These records are housed in the Siudaw National Forest
Supervisors and Ranger Didtrict Offices and the Bureau of Land Management Didrict Offices.
These files should be consulted preparatory to any project in the assessment area. Additiona
compliance-level cultura resource inventories may aso berequired. The Siudaw NF has

devel oped a detailed data base concerning extant settlement records and these should be used to
guide effective field inventories. These records would aso provide tempora/basdine information
useful in recongtructing the historic Coast Range environment. For example, Coast Range settlers
logged the forest, created innumerable meadows and forest openings for buildings, gardens and
pasture, planted fruit orchards and other "exotics' trees and shrubs. Settlers were responsible for
many of the huge fires that swept through the Coast Range since the 1850s with many areas being
repeatedly burned. While the specific impacts of these homesteads may be difficult to see today,
cumulatively they are in part responsible for the current condition of the assessment area, and
human land use patterns within it.

CHAPTER Il. Higtory and Inventory of Conditions 12



Logging

Logging operaionsin the assessment area began in earnest in the latter haf of the 19th century. In
the Sudaw River system, stream channdls were cleared, and logs were floated out to sawmills or
to the estuary for shipment. Most mgor tributaries of the Sudaw River were splashed-dammed,
and “high grade’ logging of bottom areas was common.

Timber patents dso played a sgnificant role in shaping the economy of the assessment area as they
enabled locd mills to tap the supply of Federaly owned timber. Beginning in the early 1900s,
timber patents were granted by agents of the Government Land Office to timber companies,
alowing a company to harvest timber from a specific tract of Federa land for a st rate.

There were anumber of mills operating in the area during the first two decades of the twentieth
century. The dominant commercid activity in the assessment area has been, and continuesto be,
timber harvesting.

Agriculture
Agriculture islimited mainly to the flatter, wider interior Coast Range valeys, and the coagta plain.
Residentia areas are located primarily in association with agriculturd lands.

Minerals
The Sudaw Basn iswithin an area considered to have moderate potentid for the leaseable
minerads of oil and gas. This classfication is based on the indirect evidence of geologic inference.

The assessment areain generd is considered to have low potentia for locatable minerds.

Saable minerdsin western Oregon are often located in areas where vol canic rock was deposited
asdikes, slls, flows, etc. Severa prospective and/or developed rock quarries are located along
another large volcanic deposit crossing public and private lands. Smdl feeder dikes and sills of
basdtic rock have aso been identified, but have not been developed as sdable minera sources.
The dluvium aong many river bottoms is consdered to have moderate potentia for sand and
gravel. However, a thistime, none of the areawithin the LSRA with dluvium have been
developed as a minerd materia source. The location and gatus of exigting quarriesis availablein
GIS a each adminigrative unit. (Exigting quarry Stesimpact loca habitat but are not consdered
to have an overdl effect on theintegrity of LSRs.) Since quality bedrock areas are so few,
expangon of quarry activitiesin the future is not expected to inhibit attainment of LSR objectives.

Recreation

Recregtiona usesinclude but are not limited to canoeing, kayaking, drift boating, fishing, hunting,
All Terrain Vehicle (ATV) use, driving for plessure, Sghtseeing, mountain biking, professond
bicycleracing, water play activities, watching wildlife, and hiking dong coadtd trails. Recrestion
attracts moderate to heavy amounts of vigitation throughout most of the year, focused primarily on
the coagta strip. Some specific recreationa uses (i.e., hunting, berry picking) are strictly seasond.
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Refer to BLM Land Management Plans and the Sudaw Nationa Forest Land and Resource
Management Plan for details on proposed and existing recregtion in the LSRA.

Wilderness and scenery objectives tend to be compatible with late- successional reserve objectives.
Old-growth aress, patches of old growth, and individua trees are vauable for scenery and
Wilderness. There are remnant mature and old growth treesin many developed recreation Stes
within the assessment area.

The types of recrestiona impactsthat potentialy affect the ability to attain LSR objectives are
mogtly related to harassment of wildlife species and changes in habitat by manipulation of
vegetation. For example, if All Terrain or Off Highway Vehicle use expanded into new, now
relatively undisturbed areas, disturbance could affect viability of wildlife (i.e., northern spotted owl)
and some plant species. Cummins Creek Wilderness Areawas identified as an area of potentia
impact because of the intensity of human use there. In the Marys Peak area, large numbers of
people near northern spotted owl nesting aress are a potential impact. Road congtruction and
access are issues where human use of the assessment area has potentia impact on attainment of
late-successiona reserve objectives. Impacts can range from illega remova of live trees or snags,
to dumping of waste.

Radio tower and other adminigtrative sites (i.e., campgrounds, facilities, picnic areas, parking lots,
progeny Sites, utility and road right- of-ways) influence the ability to attain late- successiond reserve
conditions localy, because of permanent clearing of the Ste. However, a number of adminidrative
Stesare located ether in developed aress, or on hillsthat are currently in avery early serd stage of
development. Maintaining these early serd conditionsis thought to have little impact on the overdl
late-successonal reserve conditions (ROD, C-15,17,18).

Economic Values

The area contains substantiad economic vaues, predominantly in the form of wood fiber or timber.
Of congderably less economic significance are other forest products including firewood, decorative
grasses and boughs, Christmas trees, mushrooms, mosses, bark, and burls. Anadromous fish
spawning and rearing habitat, recrestiona facilities, and activities (campgrounds, visitor centers,
etc.) contribute economic vaue as well.

Fire

Fire and wind are the two dominant natural disturbance processes affecting the terrestrid
vegetation pattern at the large sce inthisLSRA area. The frequency, severity, and sze of these
disturbances have greetly influenced the composition and Structure of habitats across the
landscape. Understanding the geographic variahility of soil/climate and disturbance effects can
guide expectations of spatia landscape patterns and structurd landscape components. Since plant
and animal species and populations have adapted to the range of historic landscape patterns, an
understanding of these patternsisimportant in managing

LSRs.
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Both physicd and biologica elements of the landscape affect disturbance patterns. Physical
features such as landform type (relief and drainage dendty patterns), soil, and geologic subsirates
influence fire behavior patterns. Climatic features, such as precipitation, fog and east wind
patterns, control fire soread and effects on vegetation composition and pattern. The distribution of
sub- series environments, successiona stages, and the arrangement, composition, and structure of
vegatation al influence the amount and arrangement of fud and thus fire behavior patterns.

Thelong-term history of fire in the entire area has not been systematicaly documented. Fire
disturbances in Northwest coastal zones are described as low frequency (more than 200 years
between disturbances), high severity regimes (Agee 1993). Ongoing and recently completed
projectsin these LSRs have refined this generd description. Andyssof charcod digributionina
sediment core from Little Lake (in LSR R0268, reveded a mean fire return interva of 160-190
years from 2000 years ago to the present (Long 1995). Preliminary results from alarge-scale
dendrologica fire history project covering approximately 340,000 acres, spanning from the coast
to the vdley margin, indicate that there is spatid variability in higtoric fire patterns over the last 500
years. Coadtal and interior zonesin the study area were dominated by single or two-age class
gands, with fire return interva ranging from 200-300 years. Southern interior/valey margin Sites
had a much higher proportion of two to four age-cdasses, with fire return intervas ranging from
100-200 years (Impara, personal communication). Thisinformation suggests that thereis large-
scae geographic variability in fire regimes across the landscape. A Fire Management Plan is
induded in Appendix A to establish afire control strategy should a fire event occur within the LSR
boundary.

Native American and Euroamerican settlement of the area during the period 1850-1940 was
respongible for many of the large-scalefiresin that time period. Teensmaet d. (1991) mapped
age class digtributions (inferred from various sources) at four years: 1850, 1890, 1920, and 1940.
Severad human-caused fires between 1850 and 1940 have changed landscape patterns; from a
young/old forest in 1850 to a multi-aged landscape in 1940. The total number of age-class
patches has increased from 1850 to 1940 as a result of small human-caused fires and suppression
efforts on potentialy large-scale events . Geographic variability is gpparent in both the number and
type of age-class patiches within these LSRs.

Disturbance Regime Blocks

Fire higtory Information suggests there is spatid varidbility in fire effects acrossthe LSRA. An
attempt was made to map, a alandscape scae, the genera geographic distribution of fire regimes
in the Assessment Report of Federa Landsin and adjacent to the Oregon Coast Province (USDA
1995). The concept that fire regimes are stable temporally and spatialy, and can be discreet
geographic entities, are working hypotheses that will be revisited and refined as more information
becomes available.
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Didribution of physica and biologica environments were used to map disturbance regimes across
the North Coast Province. Landform types (USDA 1981) and plant series delinestions were used
to group geographic areas into blocks predicted to have smilar fire behavior patterns. Relief
patterns and climatic influences (fog, east wind) were consdered in the groupings (M ap 4).

These working boundaries were overlaid on the age- class distribution maps (Teensmaet. a, 1991)
to validate assumptions about the effects of physica and biological eements on disturbance
processes and resultant vegetation patterns. Geographic variability in patch sizes and typeswas
captured fairly well in overlaying the working boundaries on the age-dass distribution maps. This
supported the hypothesis that landform/topography, dimate, and vegetation distribution influence
disturbance processes and landscape pattern. The fire patch sizes were used to describe each
block. These hypothesized disturbance regime blocks are continuing to be refined and represent
an initiad attempt to group landscapes. Watershed analysis will test our assumptions of the
relationships of landscape patterns and disturbance.

Five of the eight disturbance regime blocks described in the Assessment Report (USDA 1995) are
located within these LSR boundaries. Since only the very southern edge of the Central Interior --
Lincoln County (Block 5) was present in asmal portion of LSR 268, we grouped this block with
the Centra Interior --Alsea (Block 6). It will be referred to asthe Centra Interior -Alseablock in
the following discusson.  Table 4 displays the environmenta conditions that describe each of the
fire disturbance regime blocks.

Wind

Wind isaso anaturd disturbance process within this LSRA area. Itssgnificanceis dominant in
the Coastd Fog Zone. In this zone, there are frequent smdl disturbances. Y early windstorms are
responsble for smal patches, often less than 10 acresin size, of blowdown across the Zone.

Infrequently, windstorms can cause blowdown of large (hundreds to thousands of acres) tracts of
land. Effortsto predict wind patterns and potentias for blowdown across the landscape have not
been successtul in the past.

| nsects

The Douglas-fir beetle isindigenous to the Coast Range of Oregon. This beetle maintainsits
norma low-level populations by infesting trees weakened by root disease or other stress factors
and in scattered windfal. After asgnificant disturbance event, populations will increase in down
and damaged Douglas-firsto levels a which beetles, in subsequent years, will attack and kill
hedthy standing trees. If Sgnificant amounts of windthrow do not occur in following years, these
outbresks typicaly will last only 3 years with the beetles attacking and killing successvely fewer
trees each year (Hostetler et a. 1996).
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Table 4: Disturbance Regime Blocks

DISTUR- LAND- B-FERIES DISTURBANCE TYPE; LANDSCAPE
BANCE FORM ENVIRONMENT REGIME DESCRIPTION* PATTERN
BLOCK
COASTAL low relief, wet and moist Sitka wind dominant process; heterogeneous mix of
FOG BLOCK | scattered spruce dominate area operates at two scales. patch sizes and seral
headlands High-mod.frequencies of stages, earlier seral
and small-medium size/ and patchesmost frequently
hummocks high severity. Also, small to medium, resulting
same area storms occur with low from small-scale wind
assoil / frequency/large-giant size | events; large and giant
climate with high severity; patches created
zone fire very uncommon; low infrequently and move
frequency/large-giant size- | from early to |late seral
high severity. Native conditions
Americans and European
settlers have influenced fire
pattern.
CENTRAL moderate moist and wet fireoccurs at low singleto few largeto giant
INTERIOR- relief and environments of the frequencies/large-giant patches of the same seral
ALSEA high western hemlock series | size/high severity stage that will move
dissection | dominate; wet and moist through timeto late seral
Sitka spruce found along conditions
stream corridorsand in
local fog zones
CENTRAL variable; variable; noble fir fireoccursin variable variable sized patches
INTERIOR- valley occupies highest peaks; | regimes; heavy use by (medium to giant), with
MARYS fringe, wet and dry grand fir Native Americans and high variability of remnant
PEAK / moderate to | may occupy eastern European settlers have trees within and between
ALSEA high relief fringe; wet, moist and influenced fire patterns patches
VALLEY features, dry environments of the
and western hemlock series
mountain about equal area
peaks throughout block
SOUTHERN | moderate moist to dry fire occursin low to variable size (small to
INTERIOR relief, high | environments of the moderate giant) patches, with some
dissection | western hemlock series | frequencies/variable patches developing into
dominate; grand fir may | size/moderate to high late seral, and some
be located along eastern | severity patches experiencing more
fringe than one non-stand
replacing disturbance
(variable distribution of
remnant trees and stands)
VALLEY valley dry western hemlock and | fire occurs at shortest variable pattern
MARGIN foothillsof | wet and dry grand fir intervals; variable sizes and
low relief, severities
low - mod.
dissection
*Disturbance Frequency (years) *Severity (% mortality) *Size (acres)
Low >300 Low <30% Small <100
Moderate 100-300 Moderate 30-70% Medium 100 - 1,000
High <100 High >70% Large 1,000 -
10,000
Giant >10,000
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This Douglas-fir beetle-caused mortality can be benign, beneficid, or harmful, depending upon
management expectations and desired forest conditions. Moderate amounts of beetle-caused tree
mortality, for instance, can Sgnificantly improve habitet diversty for numerous species of vertebrate
and invertebrate fauna. Conversdly, large amounts of mortality can severely damage high vaue
recreation Sites, timber stands, old-growth areas, habitat conservation areas, or adjacent
landowners and plantations. It isof particular Sgnificance that some of these areas depend on the
number and Szes of old-growth trees to meet habitat requirements. Some of the older, less
vigorous trees, weakened by disease or other factors, will be the most vulnerable to the Douglas-fir
beetle. (Hostetler et d. 1996).

Disease

Laminated root disease, caused by the fungus Phellinus weirii, is the most commonly encountered
and damaging forest disease disturbance agent in the andyssarea. This fungusisahighly effective
and efficient paradite that kills host trees of dl szesand ages. The fungus extensvely decays roots
of highly susceptible host trees and ether causes windthrow or kills standing trees by destroying
their ability to take up water and nutrients. Infected saplings and smdl poles usudly die standing;
larger trees are more likely to be windthrown (Hogtetler 1996). Phellinus weirii, like other root
pathogens, has co-evolved with its host through time and thusis a naturd, perhgps even a
necessary, part of many forest ecosystems. Laminated root disease spreads through forest stands
by means of root contacts. It kills susceptible host trees, resulting in scattered groups of dead
trees. This condition creates openings in the canopy, increases volume of down woody debris,
increases species divergty in the plant community, and enhances visua quality on alandscape scae
(Hostetler 1996).

Before human activities became the dominant agents of disturbance on the landscape, the
distribution and spread of the fungus was most likely mediated by the fire history and petternin an
area the fire determined the location, spread and longevity of the host trees over the landscape and
thus, that of the fungus. A study in the northern Oregon Coast Range found a significant association
between laminated root disease and dope position in 70 to 100-year-old Douglas-fir sands. The
percentage of plots containing P. welrii-infected Douglas-firs was highest on ridges and decreased
downdope. No relation was found, however, between laminated root disease and plant community
type or aspect (Hogtetler 1996). This disease moves relaively dowly through sandsand is
persstent for up to 50 yearsin large roots and stumps of trees that have been cut or killed
(Hostetler 1996).

Suppression of naturd fire and planting stands dominated with Douglas-fir are the human activities
that have contributed the mogt to the potentia for increasing the spread and intensification of
laminated root disease in those stands where it existed prior to harvest. Because of the extensive
amount of human disturbances in the Indian/Deadwood and Upper Five Rivers/Lobster portions of
the assessment area (M ap 5) where the concentrations of thisroot rot are dense, it islikely that in
the future laminated root rot levelswill be higher and the disease more widdly distributed than in the
past.
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Landslides, Floods, and Earthquakes

Landdides and floods are integra to the formation of Coast Range landforms, soils, streams, and
fish habitat. They introduce sediment (including gravels necessary for spawning) and large trees
that act as energy disspaters and sediment storage sites into the stream systems.

Logging and attendant road congtruction atered landdide rates by destabilizing steep dopeswithin
most watershedsin the LSRA area. Ingtead of a single short period of intense landdiding which
would have normaly been associated with large- scaefires, repeated diding results from
moderately severe sorms. Landdides from logged sites mainly introduce sediment without the
large logs that control stream channd gradients and sediment load over severd decades. The
supplies of large trees to the stream channels have been greetly reduced or diminated. Although
no systematic studies of this effect have been conducted across the area, these activities are
thought to have drastically changed stream channel shapes and function. Instead of complex
step/pooal profiles with multiple sde channd's produced by log jams, many channdsin heavily
logged watersheds have become ssimple bedrock chutes. The streams are lacking the pools and
Sde channels necessary for qudity anadromous fish habitat. Asaresult, during flood events there
isalack of calm water areas for the fish to rest in and many fish get swept into the lower channds
or out to sea where they cannot survive.

Locdly, landdides and floods influence the productivity of aste and its ability to produce
vegetation. Successiond stages of development and thus, attainment of LSR objectives, localy
can be delayed.

Periodic earthquake activity can result in large massfailures. The relaionship of earthquake
activity to dope movement has not been quantified.

Vegetative Patterns - Reference and Current Conditions

Disturbance processes, plant series and sub-series environments, and successond trends dl
influence therange of landscape patterns. Comparisons over time of the amount and distribution
of serd stages dlow usto evduate landscape changes. Plants and animas have adapted to the
range of natural conditions across the landscape. Knowledge of the range of patterns alows usto
evauate and prioritize future management direction.

Idedlly, comparisons in vegetative pattern should be made a many pointsin time over along
period (several hundred years) to get a complete picture of the range of natura conditions.
Comparisons can provide some ingight into historic pattern, and dlow us to put current condition in
context. Itisrarely possble to get specific landscape pattern information for such long time
periods. We can make assumptions about historic landscape pattern based on what we know
about hitorica disturbance regimes and management
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higory.

Serd stage digtribution was only available for two pointsin time. A mid-1900s serd class map
was derived from a series of county-wide vegetation coverages completed between 1940 and
1956 (MAP 7). Although someindustria forest practices were in effect prior to the 1940s, this
seral class map provides the best information available on the composition of podt-fire, pre-
intensive forest management vegetation pattern. Logging had been occurring on private land for
about 50 years. Intensve logging on federa lands was just beginning. We are not setting the mid
1900s time period as our desired future condition but, insteed, are using it in conjunction with what
we know about disturbance regimes to compare against current vegetation pattern. The maps
derived from other sources (Teensma et a. 1991) were too coarse of a mgpping unit to use for this
exercise.

Current vegetation serd stage condition was developed by combining BLM and Forest Service
vegetation layers. Appendix B describes the process for ddinegting and the definitions of sera
stages. With these two efforts to delineate seral stages, we can compare the effects of our forest
practices on landscape patch distribution.

Because mapping standards between the mid-1900s coverage and the current vegetation coverage
are different, care must be taken in interpreting exact vegetation distribution changes. However,
severd generd trendsin vegetation pattern across the landscape emerge from the above andys's
(USDA 1995).

Patch Size:

Patch sizes on the landscape are reduced from reference conditions (mid 1900s) in dl disturbance
regimes. Thelargest change has occurred in the Centra Interior Alsea (M ap 7) with ashift in
dominant patch size from jumbo (>10,000 acre) to medium-sized patches (100-1000 acresin
Sz6).

Number of Patches:

The number of patches across the landscape has increased for mature conditions. Numbers of
patches within each disturbance regime have a least doubled. The biggest change occursin
the Central Interior Alsea disturbance block where current mature patches are six times as
many as occurred in the mid-1900s.

Areaof Mature:

The percentage of the disturbance regime blocks in alate seral condition has been reduced.
The greatest change, based soldly on federd ownership, isin the Centrd Interior Alsea
disturbance block with a46% reduction in late seral vegetation (78% to 42%). The smallest
changeisin the Centra Interior Marys Peak/Alsea Valey block with a 15% reduction in late
seral vegetation (60% to 51%)
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L SR R0267 |landscape pattern in the mid-1900s was largdly that of alate seral forest, with

approximately 75% of the LSR acresin that serd stage
(USDA 1995). Current conditions consist of a
landscape composed of gpproximately 46% late, with
early-mid serd conditions significantly represented (
Map 8) (Tableb).

Themid-1900' s vegetation pattern in LSR R0268 was
dominated by the late serdl stages encompassng
gpproximately 70% of the LSR acres  (Assessment
Report 1995). Disturbance history indicates thet many
of these stands generated in the 1840-50 fire period
(Teensmaet d. 1991).

Today, the landscape is more varied, with 46% in

late serd, and higher proportions of early-mid serd
stands than occurred previoudy (M ap 8) (Table 5).

SERAL STAGE

PERCENT OF LSR
BY SERAL STAGE

RO267 |RO268

GRASS/FORB 0% 1%
VERY EARLY 6% 6%
<10 yrs

EARLY 11-24 yrs 16% 14%
EARLY 25-50 yrs 18% 15%
MID 50-80 yrs 7% 7%
LATE >80 yrs 46% 46%
HARDWOOD/MIX 6% 10%
UNTYPED 1% 1%

Table5: Current Seral Stage
of Federal landsin LSR
RO267 and RO268

Lossof late serdl conditions, increases in patch numbers, and decreasesin patch Szes have
contributed to late- successond habitat loss and fragmentation across thetwo LSRs. Both LSRs
are affected, but LSR RO268 has a higher degree of fragmentation and loss of giant patches

(USDA 1995).
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IIl. CONDITION OF THE LSRsFOR WILDLIFE AND
PLANT SPECIES

L ate-Successional Forest Species

As defined & the beginning of this assessment and in the FSEIS, the term “late successond” is
applied to both mature and old-growth stands. However, from afunctiond standpoint, these two
sand types are used differently by wildlife species. Thusthe term “mature” will be used in this
section to describe naturd stands which are gpproximately 80-150 years old.

Due to the extensive homesteading and forest management activities within the LSRA area since
the turn of the century, most of the forest habitat has been heavily fragmented and conssts of a
mosaic of mature stands (predominantly 150 yrs old), hardwood mixed stands, young plantations,
and early serd types (Map 8).

Consequently, habitat conditions for late- successond species within the LSRA areaare margind.
Large patches of contiguous mature forests (>2,000 acres) are limited to areas where road access
and timber harvest activities were difficult or restricted (i.e., Wilderness areas, unstable arees).
Map 7 shows the condition of mature forest habitat around the mid-1900s (prior to extensive
logging), while M ap 9 shows the remaining amount and distribution of larger patches (>2000
acres) of mature stands within the LSR areatoday. These contiguous mature patches currently
occupy approximately 18% of federa landsin the LSRA area.

Forest fragmentation has aso diminished the amount and qudlity of interior forest habitat. Interior
forest habitat is defined as the portion of a stand which is beyond the “edge effect”. Edges have
been shown to influence stland dynamics, understory vegetation, species compostion, humidity, and
microclimate a distance of two tree lengths or more into the stand (approximately 500 feet) (Chen
1991 and Spies 1994). For thisandysis, only the effects of “severe” edges (i.e., mature stands
adjacent to young plantations or pure dder stands) were andyzed at the landscape scale. For
some late-successiona forest species (such as spotted owls and marbled murrelets), increased
forest fragmentation and edge effects may directly affect survival due to increased predation and/or
competition for limited resources, such asfood or nesting sites. M ap 10 shows the proportions of
the remaining mature forest gands within the LSR which are functioning as interior forest versusthe
portions which are considered to be edge (See dso Appendix H.4). Specieswhich are
potentidly negatively affected by forest edges include many of the non-vascular plants, amphibians,
severa gpecies of mammals (such as red tree voles), and many species of birds (Lehmkuhl, 1991).

CHAPTER I1I. Condition of the LSRsfor Wildlife and Plant Species 22



L SR Condition for Listed Species and Species Proposed for Listing

There are numerous species of vertebrates, invertebrates, and vascular and non-vascular plants
associated with late successional forests that are known or suspected to occur within the LSR
andysis area (Appendix C). However, thereislittle or no specific information about the
abundance and digtribution of most of these species. Since survey information and coverage is
relaively good for the northern spotted owl (marbled murrelet and bald eagle to alesser extent),
the condition of these Sites was used to determine habitat qudity and function of the remaining
meature forest for other late-successond species. Spotted owl inventories cover gpproximately
80% of the LSRA areawhereas inventories for marbled murrelets are limited to individua project
stes(i.e, timber sdes, commercia thinning, stream enhancement).

Owl pairswith less than 1900 acres of suitable habitat (nesting, roosting, and foraging) within the
median home range (1.5 mile radius circle) are consdered to be margindly viable, based on US
Fish and Wildlife Service definition of “incidenta take”. Any further remova of suitable habitat
within these activity areas may result in loss of the pair Ste.

The following chart displays the percent of owl activity Steswithin the LSR which are consdered
to be hedthy (i.e., have sufficient habitat) compared to the number of sites which are consdered to
be margindly vidble.

Draft recovery goals for the spotted owl are aimed at reaching sdlf- sufficient population levels

within the designated habitat conservation areas (approximately 20 pairgarea). Current population
levels are far below recovery god objectives.

Figure2:

Percent of Suitable Owl Habitat within
Owl Home Ranges

2% O Most of the spotted owl Sitesare at or

Pairs w/ > beow margind levelsfor habitat

1900 ac availability. While owls and other late

Habitat . .
successiond forest species may be
surviving in the Coast Range, habitat
limitations are affecting reproductive
success and surviva. The continued
existence of these specieswill depend on
habitat protection and restoration.

72% Owl
Pairs w/ <
1900 ac
Habitat

CHAPTER I1I. Condition of the LSRsfor Wildlife and Plant Species 23



In lieu of adequate information for most of the remaining terrestrid vertebrate gpecies which occur
within the LSR, a guilding analysis was used to eva uate habitat qudity and function for different
species guilds at the landscape scale. Species guilds are defined as groups of species which have
smilar habitat requirements, home range sizes, and dispersd abilities. The guilding anaysis
(HABSCAPES) is acomputer modd which analyzes the quality, Sze, and distribution of habitat
patches on the landscape and then rates them based on their contribution for a given species guild.
The resulting maps and habitat ratings allowed usto look at how the landscape as awholeis
functioning for mogt of the terrestrid species and to identify key areas for protection and/or areas
of concern.

For late successional forest species (both small and large home ranges), the HABSCAPES model
run correlated well with the interior forest habitat anadysis (M ap 10) and sera patch map (Map 9),
and rated the habitat based on quaity and distribution across the landscape. For the complete
guilding andysis, please refer to the Forest-wide Assessment.

The habitat analyss for late successond forest species was verified by overlaying known locations of
spotted owls (ranked by the amount of suitable habitat for each ste) and marbled murrelet-occupied sites
and proved to be an accurate representation of how the landscape is currently functioning for these
species. This process proved to be instrumenta in identifying areas of concern (such as important linkages
or isolated populations) and helped us to prioritize areas for restoration (building from the refugia concept).
This anadysis was utilized in determining LSR Zones and Landscape Cells - Chapter V.

There are additiona known Spotted Owl reserve areas outside of L SR boundaries. These were identified
prior to January 1994. There are 2 on the Siudaw, 1 on Sdem BLM, 1 on Eugene BLM. Locations are
avalablea Siudaw National Forest Headquarters and Didtrict offices and & BLM Didtrict offices. This
will be referenced in Chapter 3 pages 22-23. Vegetaion within

these aress if less than 80 years of age, will be trested as defined by the management triggers section in this
document. Canopy will not be reduced below 40% cover. Goasthat are consistent with the adjacent

L SR landscape cells will be gpplied.

Of the more than 280 vertebrate species which are documented to occur within the LSR (coastal
gpecies were excluded from the analysis), approximately 33% are habitat generdids, that is, they
have no particularly strong associations with any stand age class or vegetation type and utilize the
landscape in an opportunigtic fashion. Approximately 25% are strongly associated with mature
and older forest types. Many of these species have rdatively large home ranges (such asthe
spotted owl, goshawk, and marten). Another 25% or so prefer early sera habitat types. Mogt of
these species have relatively smal home ranges (i.e., rodents, reptiles, waterfowl) and include some
non-native species or species which have moved west with increased forest fragmentation. Of the
remaining species, about 10% require amaosaic of patch types and prefer edge habitats (i.e., €k)
while the rest have specid habitat requirements (cliffs, caves, etc.). Many of the edge species have
mid-szed or larger home ranges. Thereis a consderable amount of overlap in the way most of
these species utilize the landscape and very few are found exclusively in one habitat type or
another. This breakdown merely gives us a representative picture of how species are utilizing the
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various habitat typeson the landscape. Please refer to tablesin the Appendix C for these species
ligs.

Habitat conditions for fish stocks of concern (primarily coho and cutthroat trout, but aso including
some populations of steelhead and chum) within the Oregon Coast Range has been evauated in
severad aguatic assessment efforts (ODFW, Siudaw NF, American Fisheries Society). Aquetic
habitat conditions and status of fish stocks of concern, aswell as integration of the aquatic and
terrestriad emphasis areas within the LSR, are addressed on pg. 7 and pg. 63 of this assessment.

Connectivity Among L SRs

Lands that surround these LSRs are either checkerboard public/private lands, blocked public
lands, or large sections of private lands (M ap 2). The checkerboard public lands are managed
primarily by the Bureau of Land Management and the mgority of habitat conditions are early serd
(approximately 35% mature conifer when considering only federd land but less than 20% mature
conifer when considering al ownerships). These checkerboard lands, as aresult, have isolated and
highly fragmented older forest conditions.

Many of the public lands outside of this LSRA area are managed under avariety of Land Use
Allocations asidentified in the ROD. Along the southern boundary of LSR RO267, the public
lands are designated as a combination of LSR and Matrix (60 - 80 yr. rotations). Public lands
adong the east and southeast of LSR RO267 are designated predominately as Connectivity/
Divergity blocks. The Connectivity/Diverdty blocks were designed to be managed on 150-year
rotations with aminimum of 25-30% of the designated block in alate-successond condition
(ROD C-42). These blocks are designed to provide connectivity (dlong with other allocations
such as Riparian Reserves) between LSRs for animal and plant species associated with older forest
habitat.

Due south of the western edge of the LSR RO267 areais the Smith/Umpqua block. It is managed
by the Sudaw Nationd Forest and Coos Bay Didtrict of the BLM and contains contiguous late-
successiond forested habitat. This block isadesignated LSR RO265. It currently contains habitat
conditions suitable for use by late-successiona forest species.

North and East of LSR RO268, private land holdings predominate. Directly north of LSR
RO268, there is no federally managed land within 12 miles. After that point, scattered sections of
BLM land, which have been designated as L SR in the North Coast Adaptive management Aresa,
are encountered.

Private lands can generally be classified asindustria forest lands, agriculturd lands, or smdl private
in-holdings. Many of the indudtria forest lands are currently early seral forests stands (< 60 yrs
old) and are assumed to be managed on a short rotation (40 - 50 yrs) into the future.  These lands
will have an impact on the ability of some late-successional forests species to migrate to adjacent
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LSR lands that occur outside of this LSRA area. Species with limited dispersal mechanisms (i.e,
sdamanders, ground beetles, fungus) may find it difficult, if not impossible, to disperseto older
forest habitats outsde the boundaries of these LSRs.

Agricultura lands will remain in very early serdl habitat. In anaturd condition, these valeys were a
mix of open, native grasdand habitats and forested habitats, many of which have been cleared by
landowners to make way for homes, food crops, and pastureland.

The management of lands owned by smdl private landowners will vary grestly. These lands are not
expected to have amgjor impact on the ability of these L SRsto function as late-successiond forest habitat
due to the small amount of area occupied across the landscapes. Industrid forest lands will likely continue
to be managed on short harvest rotations (40-50 yrs.) providing scattered areas of early serd habitat
conditions throughout the L SR over time.

By following the management objectives and activities as described in Table 7, current andsin early to
mid-serd conditions will begin to develop late-successond stand characterigtics. Thiswill increase the
avallable habitat for the existing late- successional associated species as well as provide opportunities for
some of the extirpated species to become reestablished.

While the late- successiond habitat within the LSR is expected to gradualy improve over time (under
current management direction), habitat conditions on private lands adjacert to the LSRslikely will remain
constant (early seral classes). Aslate-successona habitat conditions improve on BLM landsin the SE
section of the LSR, connectivity between this reserve and reservesin the Cascades will improve.
However, due to the amount of private lands to the north of the LSR, dispersa conditions will likely remain
smilar to the current condition.

Other Speciesof Concern
(State Sensitive, ROD, and Species of Social Value)

Since the mgor habitat type within the Oregon Coast Range historically was a forested ecosystem,
with openings limited to the river bottoms and the tops of the highest peaks, most of the speciesin
this LSRA area adapted in an environment with little or no forest fragmentation and relaively long
disturbance return intervas (Teensma, 1991 and Agee, 1991). Habitat dteration and
fragmentation by humans since the turn of the century has resulted in a shift in species compaosition
(both plant and animad) from species which prefer aforested environment to those which benefit
from openings (Lehmkuhl, 1991). While populations of many species, such as ek and some
neotropica migratory birds, have been postively affected by this shift in habitat condition over the
past 50-100 years, most of the late successiond forest species and severd speciesof large
carnivores, such as gray wolf, grizzly bear, and Pecific fisher, have ether been extirpated entirdy
from the Coast Range (Appendix D) or are listed as threatened or endangered (Appendix E). In
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addition, loss of overwintering habitat in Central and South America affects many populations of
migratory species, making recovery efforts for some species an internationa chalenge.

The white-footed voleis listed as a sengitive species at both the state and federd level. Dueto
their scarcity and limitations in trapping techniques for this nocturnd species, little is known about
the distribution and condition of the population of this species in the Coast

Range. Research studiesindicate that this speciesis strongly associated with riparian

hardwood stream habitets, especidly those containing largelogs. The LSRA isright in the middle
of this species distribution range. Aggressve converson of ader-dominated standsin riparian
aress, especialy small streams systems, may negatively impact white-footed voles. More studies
are needed to determine the impacts of this activity to the populations of this species.

There are afew species of management concern which may be negatively affected by the LSR
objectives (i.e., specieswhich require early serd or severe edge habitats). These include some
sengtive (state and federal) species or species which have a high public profile. Theleve of impact
from this conflict is difficult to accurately assess dueto avariety of influences which are not directly
associated with LSR management objectives, i.e., migratory species. Also, it is assumed that the
ownership pattern associated with this LSR areawill provide the early sera habitat conditions with
which some of these species are associated. While management of the federa lands towards alate
successiona forest condition is not likely to cause populations of any of these speciesto decline
within thelr ranges, it may cause a shift in ther digtribution and habitat use within the LSR area over
time. Species which depend primarily on early serd habitats to fulfill their life requirements likely
will moveto the indudtrid forest lands (assuming gpproximately 40-year harvest rotations) and
valey habitats. These species were part of the biological diversity across the landscape prior to
European settlement and, therefore, were aways present in the Coast Range.

The species of  concern which prefer a combination of early seral and forest edge habitats include the
Roosevelt ek (a species of socid and ate vaue), the western bluebird, purple martin, and mountain quail.
While some of their life requirement needs, such as feeding, breeding, and resting, are associated with early
serd conditions (grass/forb through early serd), al of these species are dependent on forest ecosystemns
(snags and winter/summer therma cover) for & least portions of their life cycles.

Botanical Resour ces

Of the more than 200 plants, primarily non-vascular, that are listed for survey and manage in Table
C-3 of the ROD, 182 species are found in forested habitats. Of these, 177 are strongly associated
with late-successond forests. Similarly, of the 39 species which are found in riparian or wetland
habitats, 30 are strongly associated with late-successiond forests.

Littleis known concerning vascular and non-vascular plant and funga species digtribution. Less

than 5% of the area within the LSRA area has been surveyed for vascular plants. The acres
surveyed have been associated with various management activities (e.g., timber sdes, slvicultura
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projects, roads, etc.). Even lessis known about the health and distribution of non-vascular (lichens
and bryophytes) and fungal species.

One threatened species, Nelson’ s checkermallow, (Sdalcea nelsoniana), and severd sengtive
Species and species of management concern may occur within the LSRA (Appendix E).

A conservation management plan was prepared in April 1992 for loose-flowered bluegrass, Poa
laxiflora, the only sengtive species known to occur within the LSRA. This species has since been
downlisted and known populations are being monitored.

The FSEIS/ROD identified many vascular and nonvascular plants and fungi to be considered
under ecosystem management. Under the ROD, implementation of the standards and guidelines for
Survey and Manage (S&M) species (Table C-3 of ROD) will be required. Standards and
guidelines for survey protocols and plans for the implementation of these surveys are currently
being drafted.

The lack of current information about Survey and Manage species and their distribution,
abundance, and habitat preferences, makesit difficult to predict the potentia occurrence of these
speciesinthe LSRA area. Information currently provided that describes potential habitat for these
gpeciesislikely to change as more information isavailable. 1t islikely that there will be habitats
within the assessment area to support severd of these pecies other than those currently known to
occur within the area (Appendix E).

Field surveysto specificaly locate S& M species have not been implemented in the LSRA area.
However, three S& M species on the Strategy 1 list, Allotropa virgata (candystick), Bauxbaunia
piperi and Loxospora sp. nov. " corallifera (alichen), are known to occur within the assessment
area. The FSEIS/ROD indicates that known sites of Strategy 1 species should be managed for
these species.

Noxious and Non-native Plants

Thefollowing list of "noxious' weeds, designated by the Oregon Department of Agriculture
(ODA), are known to occur in the LSRA area:

Meadow knapweed Centaurea pratensis
Canadathigtle Cirsumarvensis

Bul thigle Cirsumwulgare

Feld bindweed Convulvulus arvensis

Scotch broom Cytisus scoparius

. Johnswort Hypericum perforatum
Japanese knotweed Polygonum cuspidatum
Tansy ragwort Senecio jacobaea
Evergreen blackberry Rubus laciniata
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Gorse (dong coast) Ulex europaeus

Invasive excotic plant species that are not designated by ODA as noxious weeds are also present in
the assessment area. Invasive exotic plant species may present as large athresat to biologica
resources as those species designated "noxious'. Some species of particular concern known to
occur inthe LSRA areainclude:

Common burdock Arctium minus
Foxglove Digitalis purpureum
Teasd Dipsacus sylvestris
Burnweed Erechtities minima
Robert's geranium Geranium robertianum
Sweet pea Lathyrus latifolia
Creeping buttercup Ranunculus repens

Himalayan blackberry Rubus discolor

All noxious and other nonnative species may pose athreat to the future development of  late-
successond and old-growth forests, since these species tend to dominate early serd plant
communities and inhibit the ability of the Site to convert back to aforested ecosystem. Non-native
plants are generdly very successful competitors, particularly within the disturbance regimes that
humans generdly impose on the neturd environment. Nortnative plants generaly have dispersd
mechanisms (e.g., wind-born and anima-carried seed) that alow for their rapid spread. Weeds
are epecidly advantaged by movement along disturbed road corridors. However, al of the non
native plant species of concern thrive in open-sun environments and decline in abundance once a
forest overstory develops. Thus, once trees do become established on a Site, these species will
drop out of the system with canopy closure.

Noxious weeds are particularly athresat to early serd native plants. Early serd native plants that
inhabit light gaps and small disturbance patches are important additions to the overal species
diverdity in older forest ecosystems. We do not know the interactions and thus the importance of
these early serd speciesin the overdl functioning of these mature and old-growth forest systems.
Replacement of early serd native species with invasive, highly competitive (and often times,
monocultural growth) species certainly has ramifications beyond our current understanding. We
should stick to the concept of "keeping al of the cogs and whedls' in order to maintain functioning
ecosystems, particularly in light of our uncertainty of the functioning of these sysems.

The standard and guidelines outlined in the ROD give guidance on the management of non-native

Speciesin late-successond reserves. In addition, arecent policy was signed regarding the control
of non-native plants on federd lands within the region (Forest Service, 1994).
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V. IDENTIFICATION OF SPECIFIC AREASFOR TREATMENT

L andscape Analysis

The objective of forest management in LSRs is to protect and enhance conditions of |ate- successiona
forest ecosystems. Following successiond pathways with prescriptions that focus on desired structura
characterigtics will meet those objectives. In addition, attainment of late-successiona conditions can be
accderated by focusing treetments both spatialy and tempordly.

The following section, which defines alandscape analys's process, attempts to set that strategy for future
management activities.  This Strategy is based on conservetion biology - conserving the best habitat first
and then working with more degraded habitats.

LSR Zones

Coarse scale functiona differences in the landscape were derived from a synthesis of physica, biologica, and
socid atributes. The dominant difference was in the ability of certain portions of the landscape to produce
contiguous late-successiond habitat while other areas could not be expected to serve that function.
Another functiond difference that surfaced during this synthesis of information was the importance of
specific areas within these LSRs for providing connectivity to and from adjacent LSRs. Initidly, three
zones were delinested based on the above functiond differences. These LSR Zones are described below.

The CORE LSR Zone located in the western portion of the LSRA area (M ap 11) is primarily managed by
the Sudaw Nationa Forest with contiguous federa ownership (except for minor areas adjacent to larger
sreamsthat arein private ownership). Fre disturbance regimesin this areahave higtoricaly resulted in the
largest patches within thisLSRA area. Mogt of the spotted owl Sites with sufficient habitat to be
consdered viable in the future are located within the CORE. Asaresault, the function of thisLSR Zoneis
to provide the genetic source for populations of late-successional species (especialy those with large home
ranges) within and to populations outside of the CORE surrounding this area.

There are Sgnificant opportunities in this area to restore aquatic habitat and assist in recovery of
Coho Samon. One of the components of late-successiond forestsis the accumulation of large
wood in the stream channels. Fish habitat qudity is poor throughout much of thisLSRA area. This
is primarily dueto theloss of large wood and eevated stream temperatures. Some of the same
processes that result in forest fragmentation and |oss of mature forest vegetation on the landscape
are respongible for the loss of in-stream structure and conditions which will not supply large wood
to stream channels within the foreseegble future.

The conservation strategy for aquatic species supports restoration of the best aquatic habitat first.
The prioritization of restoration practices for late- successona habitat for terrestria species
highlights al but one of the key watersheds as high priority for restoration. The blending of these
two drategies for restoration, provides afocus to restoration activities for whole landscapes, from
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stream channels to the ridgetops. M ap 13 shows the relationship between these LSRs and Key
watersheds. Appendix H ligs information from this report by watershed.

The CORRIDOR LSR Zones (Map 11) arelocated in the north of LSR RO268 and southeast of LSR
RO267. They provide akey connectivity function with the surrounding LSR network. The mgority of
spotted owl siteswithin these areas do not currently contain adequate levels of suitable habitat and are
consdered to be margindly viable. Habitat restoration on federd lands will improve this condition. Dueto
the checkered federal ownership patterns within the CORRIDOR zones, this areawill serve as arefugia
areafor late-successond forest specieswhich are dispersing from the stable populations in the CORE to
adjacent LSRs and vice versa.

To the north, the closest designated LSR is 12 miles away and current suitable habitat is minima with
limited checkerboard federd ownership. The northern portion of LSR RO268 could provide the first
suitable habitat for large home range late successiond species migrating south.  This migration both coming
south and going north is critical to mixing of gene pools and ensuring surviva of these associated species.
The southeastern portion of LSR RO267 has also been identified as a critica wildlife corridor for the same
reasons. In this case, however, thisisacritica passage for linking the gene pools of the Cascade Range
with the Coast Range. Thisisthe first forested corridor over which large home range species can trave to
mix with Cascade species south of the Columbia River. The Northwest Forest Plan has identified the area
directly south and southeast of LSR RO267 as a critica connecting corridor by alocating sections of
federa land as Connectivity/Diversty Blocks.

The BUFFER LSR Zone designation isfor that portion of the LSRs which does not directly link to areas
outside of these LSRs but isimportant for connectivity and dispersal of organisms within these LSRs and
between other portions of the landscape (M ap 11).

Both the CORRIDOR and BUFFER L SR Zones are in fire disturbance regimes which have higoricaly
produced varigble patch sizes with much more landscape variability in serd conditions than would have
been found in the CORE LSR Zone. Intermediate disturbancesin this areawere common and the
multilayered characteridic of late- successond forests may have established earlier inthisLSR Zone. Asa
result, this areawill support a different species mix of organisms than the CORE LSR Zone. These areas
have the potential to support late- successond anima species that have smdl home ranges. Late-
successond habitat and connectivity will be provided based on ownership with small to medium paichesin
mixed ownerships and large patches where possible.

Based on the potentia ecologica functions of these different areas, we have established specific gods that
future management should consder when prescribing activities within these LSRs.
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CORE LSR Zone gods:
Minimize fragmentation. Provide contiguous large patches of late- successiona habitat.
Increase connectivity and digpersd habitat both within large interior blocks and by development of
late-successiond habitat in the mixed serd areas adjacent to the large interior blocks.

CORRIDOR / BUFFER LSR Zone gods:
Improve, create, and maintain connectivity across the landscape.
Within stands, increase connectivity and dispersal habitat. Priority is on northern spotted owl site
centers that do not have good habitat.

For dl LSR Zones, the primary god is
To maintain and restore habitat to support well-distributed populations of late-successond forest
Species.
Maintain high priority fire protection, especialy dong high use travel corridors and on the mixed
ownership areas in the CORRIDOR/BUFFER L SR Zone designation.
Land exchanges and changes in land use dlocationsi.e., changing some dlocations to block up areas
should be considered wherever it asssts in attainment of the above goals.

L andscape Cells And Treatment Priorities

Intermediate scae functiond differences were used to further divide the LSR Zonesinto “Landscape Cdlls’.
Each cdll was based ether on its exigting condition or the functiona role that that portion of the landscape
needs to play to facilitate the attainment of alandscape which will alow species surviva and dispersal.
Theinitid landscape andysis was done for the whole area, disregarding land use dlocations or ownerships.
Therefore, existing condition (size and digtribution of remaining mature forest) is based on informetion
known or assumed (i.e., 40-year rotations on indudtrid forest land) from al ownerships. This provided an
overal assessment of the conditions for late- successiond species. The amounts of mature would be higher
if only federal lands were consdered. With this process, the landscape was divided into six Landscape
Cdls

These areas have been ddlinested on maps to display the concepts of the landscape anadlysis. They are not
intended to be another land alocation. It isinappropriate to caculate acreages of certain treatment
opportunities within these areas. They are conceptua boundaries.

Within these Landscape Cells, treetment priorities were established based on the concept of protect and
dabilizethe best. Priority 1 areas were given to the large contiguous patches of mature conifer habitat.
With focused effort, connectivity and increase in the size of these blocks could be attained.

Priority 2 areas focus on building late- successiond habitat between smdler patches that currently exist. In

the case of Landscape Cdll # 4, priority was given to the existing large contiguous mature blocks and the
desire to connect this habitat.
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Priority 3 areas were given to those portions of the landscape where the |ate-successond conditions are
currently of low qudity. Even though these areas are important for establishing connectivity between
LSRs, consderable efforts will need to be employed to restore these landscapes.

The 4th priority was given to that portion of the landscape where the |ate-successona conditions are of
low quality and the arealis not in a critical corridor. While these lands contain smal patches of |ate-
successiond habitat which are important to maintain, these areas will take considerable efforts to restore.

Landscape Cdl #1 (Contiguous Mature-Dark green patcheson Map 12) contain the largest
contiguous blocks of late-successiond vegetation. The minimum patch size within these Landscape Cdllsis
2000 acres. These areas currently contain over 40% late-successond habitat. When the existing active
northern spotted owl Ste centers are overlayed on these Landscape Cells, nearly dl of the Steswithin
these areas contain adequate levels of suitable habitat to be viable over thelong term.  These aress are the
foundation for recovery of contiguous late-successiond habitat in the CORE and CORRIDOR LSR
Zones. Treatment Priority = 1. Management godswithin Landscape Cell #1 include:

- Accderate attainment of |ate-successond characteristics
Treat the complete range of seral stagesin plantations, prescribe treatments which set the trgjectory to
accomplish objectives with alimited number of entries.
Emphasize road closures consstent with the ATM/TMO plans
L eave some stands to develop on their own; i.e., if mid-sera 50 to 80 year old stands are on a suitable
trgjectory, do not treat

Landscape Cell #2 (Mixed Seral - Light green patcheson M ap 12) are those portions of the
CORE LSR Zone where there are avariety of seral classes. The late-successiond habitat in these
Landscape Cdlls ranges from 27% to 40% with the mgjority around 33%. Most active Spotted Owl ste
centers within Landscape Cell #2 do not have sufficient suitable habitat and are considered minimally
viable by the US Fish and Wildlife Service. There are two overdl godsfor this Landscape Cell.
God # 1 isto grow out from the adjacent large late- successional blocks that are in Landscape Cell 1.
Specific management god's are exactly the same asfor Landscape Cell #1. Treatment Priority =1
God # 2 isto create new and enlarge existing small, scattered late-successional patches. Treatment
Priority = 2. Specific management goals within these portions of Landscape Cdll #2 are:
Use successiond pathways as guiddines for prescriptions
Prescribe treatments which will attain late-successonal characteristics with continued
implementation of management activities. Multiple entries are gppropriate.

Landscape Cells# s 3 - 6 aredl currently in an early serd condition. They have been separated because
of the different functiond roles that they play in the landscape. Thisresulted in ether different overal
management gods or in different trestment priorities.

Landscape Cell #3 (Early Seral - Brown patcheson Map 12) are those areas within the CORE LSR
Zone that are blocks of contiguous early serd vegetation. Thereis currently less than 20% late-
successiond habitat in these Landscape Cdlls. Treatment Priority = 3. Management goals within
Landscape Cdl #3 include:
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Maintain dispersal habitet. Thisis critica habitat thet is being used

Around T&E species locations, use low risk slviculturad treatments

Treatments should first focus on lands that are currently unsuitable habitat within northern spotted owl
provincid home ranges (i.e., within a 1.5 mile radius of the activity center).

Landscape Cell #4 (Early Seral Link to Mature- Red patcheson Map 12) are those areas outside of
the CORE L SR Zone which were identified as critica linkages between large patches of |ate- successond
habitat. Thereis currently less than 20% late- successiona habitat in these Landscape Cedlls.  Treatment
Priority =2. Management godswithin Landscape Cell #4 are exactly the same as Landscape Cell #2.

Landscape Cell #5 (Early Seral Connectivity - Purple patches on Map 12) are those areasin the
CORRIDOR LSR Zone identified as critica links between adjacent LSRs. Thereis currently less than
20% late-successiond habitat in these Landscape Cells. Treatment Priority = 3. Management goas
within Landscape Cdll #5 are exactly the same as Landscape Cell #3.

Landscape Cell #6 (Early Seral - Light blue patcheson Map 11) arein the BUFFER LSR Zone. There
is currently less than 20% late-successond habitat in these Landscape Cells.  Treatment Priority = 4.
Management goads within Landscape Cell #6 are exactly the same as Landscape Cell #3.

Access and Travel Management / Travel Management Objectives

It was beyond the scope of this assessment to do a site-specific road plan. This assessment has
provided objectives to develop Access and Travel Management or Transportation Management
Objectives within the LSR Zones and Landscape Cells. Many other objectives, besdes LSR
objectives, need to be consdered in that planning effort. The Sudaw ATM plan has been
completed and avery cursory review by the team did not see mgor conflicts with meeting LSR
objectives given the current ATM plan. TMO plans are currently being developed. These planning
efforts need to be a cooperdtive effort with integrated plans as an outcome. BLM is congtrained
by mixed ownerships. Also, shared construction costs and user fees fund some of the roads on
BLM lands. The ROD B-19 and C-16,19,32 dl provide direction for roads within LSRs.

When findizing access and travel management (ATM) plans or travel management objectives (TMOs),
congderation for the type of management cell should be consdered when designating routes, for instance,
contiguous large mature blocks should be a priority consideration for road closures/obliterations. This
dlowsfor large blocks of harassment-free landscapes where some of the more recluse species could be
reintroduced.

V. CRITERIA FOR DEVELOPING APPROPRIATE
TREATMENTS
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It isimportant that activities thet are employed within late-successond reserves maintain al of the
pieces necessary to attain late-successond stand characterigtics. This section of the assessment
describes the criteria and the process for developing appropriate trestments within LSRs. Figure
3 isaflowchart which depicts the process and displays some examples of how an Interdisciplinary
Team (IDT) would utilize this section of the document.

There are 5 stepsto the process. Thefirgt isthe identification of a condition on the landscape
which would trigger a management action (Table 7). Second is a determination of the seral stage
of development. Third and fourth steps are done in conjunction with each other. The DT
determines what the Ste-specific issues of an area are and then works as a team to establish the
appropriate management criteria (Table 7) and sideboards (T ables 8-12) that guide
implementation of the project through an integrated prescription. The outcome, the fifth step in the
process, is a proposa of an gppropriate management activity.

Management Triggers

There are avariety of existing or potential conditions on the landscape which would trigger a
management action. Site-pecific andysisis necessary to determineif an areawould require some
sort of vegetative manipulation to accelerate attainment of late-successiona characteridtics.

Site-specific andyss may determine that an areais on atrgectory for attainment of late-
successiond characteristics (refer to discussion on the range of late-successond characterigtics
and Tables 8-12). When this Stuation is encountered, regardless of sera stage of development,
that area should be |eft to develop on its own.

There are certain conditions that exist on the landscape that result from past land use patterns
and/or practices that would trigger a management activity within late-successiond reserve land
dlocations. It must be remembered, however, that dl activities that occur within the LSR land
alocation must be beneficid to the creation of late-successond forest conditions over the long -
term. (ROD C-12).

Studies have shown that accelerated development of many of the structural components of late-
successiond stands can be achieved (Oliver 1992, Marshdl 1991). Wide spacing providesthe
Site condition for opentgrown trees and the development of lateral brancheswhich resultina
“wolfy limb” character to individud trees. Through time, the large wood will die, decay, and fdl to
the ground as a source, first as snags, then as large woody materia that will either stay on site or
move into astream channd. Asareault, it can be suggested that growing big trees dso acceerates
development of the down wood and snag
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component in Sze classestypicd of late-successional structura character.  Multiple canopy layers,
canopy gaps, and the development of a patchy understory can be created. However,
understanding the spatid digtribution of these features at the stand and landscape scalesis currently
aresearch topic.

The effects of accelerated development of tructural characteristics on ecosystemn processes (i.e.,
tree growth and maturation, death and decay, disturbances), and functions (i.e., nutrient and
hydrologic cycling, buffering of microclimates, storing carbon) is not known. Some processes and
functions cannot be accelerated, such astime since disturbance. Thus, there should be enough
vaiability in treetments and enough unmanaged land to serve as refugia for any unknown eements,
functions, and processes.

Dense uniform conifer stands in managed plantations (25-50 yrs) will be the primary focus for manipulating
vegetation to provide the structural conditions associated with late-successiond characterigtics. Although
dense, uniform stands have been a part of the landscape, the amount and distribution of these stands now
occurring in these LSRs isincongstent with the range of natural conditions. Trees which have been
uniformly spaced from planting and precommercid thinning will interact differently when developing through
the inter-tree competition phase or stem-exclusion phase than natural stands seeding in after astand
replacement disturbance. Trees have less chance to express dominance when they have dl been put on an
even footing in terms of growing space and selection through precommercid thinning. Therefore, when
these stands reach dengity levelsin which individud trees are competing with each other for growing space,
it will take longer for individuas to express dominance. Astrees go through this stagnation stage, sems
will become tal and dender as height growth continues but diameter growth drastically dowsin response
to loss of crown. These trees will become more dependent on neighboring trees for support. Eventualy,
as some trees dominate and others fal behind, the dominant trees will develop more crown and diameter
growth and therefore more individua stability. Still, as trees go through this period, they are more likely to
blow down or, if drought conditions pers<t, be more susceptible to insects and disease.

The uniformity of trees within a stand determines the rate of differentiation and sdlf-thinning. Although
plantations are generdly more uniform, portions of the stands are as non-uniform as many natura stands,
and some portions of natural stands developed as uniformly as the plantations. So it's a continuum, with a
wide range of development which has taken place in natural stands. The plantetions are skewed towards
the more uniform end of the spectrum. Thinning dense, uniform stands such as these to awider pacing
would provide the remaining trees more of an opportunity to differentiate without Stagnating.

Active management, such as thinning and underplanting, would accelerate attainment of a least some late-
successond stand conditions (large trees, multiple layers, for example). Many of these conditions begin to
develop within 30 - 75 years. Without thinning and underplanting, the managed stands would eventualy
develop late-successiond characterigtics. However, attainment of many of stand characteritics, such as
large snags and logs, may take centuries.

Stands less than 80 yrs old currently occupy about 211,898 acres (T able 6) of land within the
L SR dlocation across the landscape. Approximately 86,000 acres are in 25 to 50-yr old
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managed stands, while younger plantations (0 and 24 yrs old) make up approximately 114,000
acres. Many of these stands may require some sort of density management within the next 30
years. Thereis scientific research to support that it is gppropriate to change these stands from the
current trgjectory that they are now taking with activities that manipulate the density and spacing of
trees (Oliver and Larson, 1990; Marshdl, 1991) in order to achieve more natural stand
characterigtics. In addition, another 37,000 acres arein 51 to 80 year old stands (i.e,, fire-
regenerated stands, early railroad logging). While the mgjority of the standsin this older age group
are natural or on atrgectory which meets L SR objectives, afew of these stands may aso benefit
from some vegetation manipulation.

Commercid thinning opportunities are predominatdly in the "dense uniform conifer gands’ in the
25-50 year old age group (Table 6). Throughout the LSR, federal forest management agencies
are predicting that about 6500 acres per year will be scheduled for manipulation of vegetation to
accd erate the attainment of late-successiona conditions. Only asmal portion of the 50 to 80 year
old stands would be treated. Locations of these trestment areas will be based on the priorities
described in Landscape cells with the "best” habitat areas being secured first then moving
treatments to restore the more degraded habitats (pp. 56.57). Habitat conditions within spotted
owl activity centerswill be evduated and if vegetative treatment is required to restore suitable
habitat, 40% canopy closure will be maintained to provide dispersa habitat.

Another condition on the landscape

Table6. LSR AcresWith Potential Treatment where management adtivities would

Opportunities assig in atainment of late-
successiond characterigticsiswhen
LSR AGE CLASS | ACRESBLM | ACRES SNF il productivity is so severdly
RO267 0-10 YRS 9,652 1,525 degraded that the Site can no longer
RO267 | 11-24YRS 16,864 11,615 | Supportor mantan the plant
communities that it was once capable
RO267 25-50 YRS 23,304 7,606 of supporting. Soil restoration
RO267 | 51-80 YRS 9,532 3,025 activities could be employed to
restore the soil quality &t the Sites.
RO268 0-10 YRS 7,403 14,358
RO268 11-24 YRS 12,112 39,987
Every effort should be made
RO268 25-50 YRS 15,439 39,474 to employ management
RO268 | 51-80 YRS 10,537 14,215 practices which manan a
low risk of creating

catastrophic disturbances. However, there may be times when a catastrophic disturbance, whether
insects, disease, wind or fire, occurs and has led to conditions that if alowed to persist, would be
detrimenta to the goas and objectives of the LSR. In thisstuation, it is appropriate to employ
some management activities.  In the case of insect outbresks, only as alast resort should activities
which gpply chemica treatment be employed. All management responses to disturbance events
will follow the guiddines in the ROD.
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The areaoutlined on M ap 6 indicating Phellinus includes both mature and young stands.
Treatment would occur in plantations within that area. Sera classes within that ddlinestion ares

Grass/Forb 518 ac Very Ealy (<10yrs) 2,858 ac
Pole (11-24 yrs) 9,892ac  Young Conifer (25-50 yrs) 10,442 ac
Conifer (51-80 yrs) 1584ac  Mature Conifer (>80 yrs) 26,109 ac
Hardwood 4,872 ac

The mgority of treetment would occur in the 25-80 year age classes, as described for a
preventative treatment. We estimate that about 300 acres per year may be treated. This acreage
would be included in the total L SR acreage treated per annum.

In some aress, existing species mixes may be ingppropriate for the site and detrimentd to the
attainment of late-successional characterigtics. Thisis often the case when past disturbances,
especidly if humancaused, result in a species shift from what was there naturdly, or has
introduced noxious or non-native species onto a Site which are inhibiting the regeneration of the
native plant communities.

At times, there will be conditions on the landscape which are unacceptable and are in conflict with
Aquatic Conservation Strategy objectives. These areas will be manipulated to bring them in line
with ACS objectives over time.

There are some areas in the assessment area which are not and are not expected to be on the
trgectory of attaining late-successional structural characteristics. These areas occupy asmall
component of the landscape (lessthan 1%) and are consdered unique and important for the
contribution they add to diversity across the landscape. These include areas in anon-forested
condition for a variety of reasons which include rock outcrop areas, wetlands, and meadows.
Management activitieswill be employed to maintain these specid characterigtics.

Nontdlviculturd activities which manipulate vegetation may be proposed within these LSR
boundaries. These activities need to be neutral or beneficid to the LSR. The ROD C- 16, 17, 18
provides good direction on these types of activities. Exigting facilities (i.e., campgrounds,
electronic Stes) are compatible with LSR objectives. Mogt existing and planned recreation
facilities are dong the coadtd strip which is not within the LSR designation. Aressthat exist or are
planned, within LSR boundaries, occupy such asmal areawhen looking at the whole LSR that the
function of the overdl LSR will be maintained. There may be some Ste-specific areasthat are
outsde of ACS objectives. These will need to be reviewed at afiner scale either in Watershed
Analysis or project environmental assessments. Marys Peak and the Wilderness areas are
identified as areas that may possibly have conflicts with LSR objectivesif increased use or mgor
expansion of developed recreation occurs. All projects must meet ACS Objectives over the long
term, meet T& E species requirements, and avoid known T& E locations. Thislist isfor projects
that actudly disturb vegetation.
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In Table 7 we have delinested those Ste conditions which would trigger a management action.
We aso noted, in some cases, that such site conditions would have different objectives and thus a
different response from management, depending on the seral stage of development. For example,
inthe very early serd stage, (i.e, lessthan 10 years of age), a management activity would not
Space trees so widdly that the risk of predation by animals or competition with herbs and shrubs
would be so high that the desired tree species would be logt. Instead, a management god in the
very early serd stage would be to plant and maintain enough trees on Ste that one could be
assured that adequate stocking to meet long-term objectives would be attained. 1t would not be
until the later serd stages that confidence in surviva would be high enough that a management
activity would risk thinning trees widdly.

Management Criteria

Management criteria have been established (Table 7) to guide prescriptions for the gppropriate
management activities. These criteriaare designed to help to “keep dl the pieces’ and assure attainment
of late-successond characterigtics. Not dl criteriawill be applicable with every project. The criteria
vary by condition on the landscape (or “Management Trigger”) and/or serd stage of development. I
these criteria cannot be met with a proposed prescription, then that prescription must either be revised
or the project dropped or sent to the REO for project-specific approvd.

Existing Guidelines For Habitat Manipulation

The US Fish and Wildlife Service recommends that sivicultura activities be limited to sands which
do not currently serve as suitable habitat for spotted owls and other T& E species. Suitable habitat
for owlsincludes nesting, roosting and foraging habitat. Nesting habitat is defined as mature stands
with sufficient sructure and large snags or old-growth remnants which provide nesting
opportunities. However, owls frequently use younger stands including natural stands 50 to 80 yrs
old for roosting, and foraging. So, caution needs to be taken when recommendations are made to
trest these Sands, especidly if they are located within 1.5 miles of aknown owl activity center, as
they are likely being used by the resdent owl pair.

The ROD addresses maintaining dispersal habitat for terrestrial species through Riparian Reserves
(RRs). The RR network was designed to facilitate dispersa of both terrestrial and aguatic species.
The reserve system and other mitigating measures found in the ROD replaces the 50-11-40 rule.
Dispersd habitat for the owl is defined as stands with an average tree diameter over 11” dbh and a
minimum crown closure of 40%. Stand trestments which reduce the crown closure to below 40%
(or approximately 60 trees per acre in a35-yr.-old stand in the Coast Range) may affect dispersal
for owls. The effects of Slviculturd prescriptions on dispersd habitat will be identified and
evauated at the watershed (5th fidd) leve in consultation with USFWS and the level one
consultation team for the Oregon Coast Province.

CHAPTER V. Criteriafor Developing Appropriate Trestments 40



In these LSRs, the RR network covers gpproximately 80% of the landscape. In generd, activities
proposed in this assessment are planned both inside and outside of RR boundaries within LSRs.
Many of the objectivesfor LSRs are smilar to RR objectives and thus, Smilar trestments are

appropriate.

Activities should be directed at stands that were regenerated following previous harvest activity and
that show no sgnificant development of multi-canopy tree structure.

AppendicesF.1and F.2 contain two letters of direction from the Regiond Ecosystem Office
(REO) which outline specific types of trestment that are aready exempt from REO review. It has
been aufficiently demongtrated that implementation of the activities listed is consstent with the
attainment of late-successional characterigtics.

Appropriate Management Activities

Theactivitiesliged in Table 7 are alist of management options that may be appropriate for agiven
management trigger.

Activities not addressed may be appropriate on a sSte-specific bass and should be brought to the
REO for approval.

The gppropriate management activitieslisted in Table 7 are intended to be the result of an
integrated prescription which congders the management criteria, the successona pathways
appropriate for agiven ste, and the desired future conditions of the area. Implementation of these
activitieswill accderate attainment of late-successona characteristics. Resource managers are
presented with a range of appropriate trestments so that they are able to sdlect the most
gppropriate treatment following Ste-specific assessment of certain aress.

Although we have listed many management activities that would be gppropriate in late- successond
reserves, they have been kept very general. Thiswas done purpossfully to dlow specidiststo
make recommendations based on Site specific evauaion. However, some management activities
are SO encompassing that they do need clarification.

Density treatment means any manipulation of the dengity of vegetation on agiven sSte. Activitiesto

achieve desired dengity will vary by Ste condition and to be exempted from further REO review, typicdly
will indude:

Manud release for surviva of individud treesin younger plantations (<24 yrs.)

Thinning of young trees to provide adequate growing space for adjacent trees.
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Sdective thinning in young conifer and older stands to create groups of treesor provide
variable spacing ( 25-80 yr. old stands).

Creation of openings - generdly lessthan 1 acrein Szein 25 - 80 yr. old stands.

Thinning dengties can vary depending on the management objective and the successiona
pathway for agiven environmenta condition. Dengties normally range from 40 - 110 trees
per acrein 25-80 yr. old plantations.

In Riparian Resarvesiif thereis less than 50% suitable dispersal habitat, densties should not be
reduced bel ow 40% crown closure ( or about 60 tpa at age 30-35).

Unthinned aress (dl age classes).
Snag and CWD levelswithin the rangesindicated in Tables 11 and 12.

Treatments not meeting dl of the above itemswill remain subject to REO review.

Salvage is defined as the remova of trees from an areafollowing a stand-replacing event such as
those caused by wind, fires, insect infestations, or diseases. Removal of dead trees from an arealis
an gppropriate management tool. The decision to do so must be based on site-specific conditions,
with the understanding that salvage operations should not diminish late-successiond habitat
suitability now or in the future. Appropriate reasons to remove trees from an areaare defined on
pages C-13-16 of the ROD.

Trestment from disturbances on less than 10 acres of land may be gppropriate in the following
ingances, dthough these conditions were not specified in the standards and guidelines of the ROD.
However, for these salvage or risk reduction treatments, REO review would be required. These
conditionsinclude:

When the quantity of fresh material (lessthan 1 year old) on the ground is sufficient with a
digtribution that is contiguous and poses a high risk of Douglas-fir bark beetle outbreak.
Congderation must be given to whether or not the predicted kill of surrounding large trees
would render the surrounding stand non-functiond for late-successiona habitat (Hostetler,
1996).

When disturbance occurs adjacent to private property boundaries, remova of portions of trees would
be alowed if they: threaten the surviva of trees on adjacent land owners, are a hazard to surrounding
owners, or impact the management of surrounding lands.
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Table 7: Management Triggers, Criteria, and Appropriate Activities Within L ate-

Successional Reserves

The following management criteriawill be referenced throughout Table 7

1. Maintain minor native species, gaps, clumps,
anima predation, natural mortdity

2. Maintain ste occupancy (stocked to maintain

options for LSR objectives)

Maintain vigor and health to keep options open

Provide for natura regeneration from edges

Provide for variable spacing

Encourage natura diversity of flora species

in the overgtory and the understory

Grow large trees

8. Maintain snags and CWD to levels shown
intables 11 and 12

9. Create walfy limbs

10. Grow large wood for fish habitat structure

11. Maintain and or establish multiple canopy layers

12. Recruit snagsin larger diameter classes
to levels shown in tables 11 and 12

oUW

~

13. Congder windfirmness

14. Consider understory
shrubs’herbsffungi/lichens

15. Provide CWD for gructure in streams

16. Maintain Connectivity function of stand

17. Maintain Woalfy limbs

18. Restore soil productivity

19. Reestablish naturd communities

20. Protect Green Trees

21. Maintain low risk of and reduce incidence of
insect and disease outbresks

22. Protect investments

23. Provide for safe conditions

24. Reduce sediment

25. ATM/TMO congistency

26. Provide adequate light for growth of conifer

27. Restore hydrologic function

28. Maintain early serd conditions

29. Meet RNA, ACEC, Botanica area objectives

MANAGEMENT SERAL STAGE MANAGEMENT APPROPRIATE MANAGEMENT
TRIGGER CRITERIA ACTIVITIES
Areaon trajectory All (except LSR management | No treatment
for attai nmgnt of meature) ob_J ectives are Recruit snags
late-successional Refer to dense being met
structural conifer for (Tables: Closeroads
char gcter ISt CS management 9,10,11,12)
(confirmed by Ste- objectives by
specific evauation) seral stages
a Natura hardwood
stands
b. Diverse natura
stands
c. Dense natura
stands (50-80 yrs)
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Table 7 cont.: Management Triggers, Criteria, and Appropriate Activities Within Late-
Successional Reserves

MANAGEMENT
TRIGGER

SERAL STAGE

MANAGEMENT
CRITERIA

APPROPRIATE MANAGEMENT
ACTIVITIES

Dense Uniform
Conifer

Very Ealy
<10yrs

Dengty trestment

No trestment if management
objectives cannot be met

Early 11-24 yrs

Stand dengty treatment
Fertilization

No trestment if management
objectives cannot be met

Early 25-50 yrs

1,3-15

CWD placement in streams

Snag creation (refer to LSR
components Table 11)

Prescribed fire for creation of
sructure and control of species
composition

Underplanting

Stand dengity treatment

Down wood recruitment
Fertilization

No trestment if management
objectives cannot be met

Mid serd 50-80
yrs

1,3-17

All of the above

Long-term
productivity issues

All (except
mature)

18

Silviculturd treatments to add
nutrients to the ste (i.e, fal and
leave)

Recruit snags

Close roads
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Table 7 cont.: Management Triggers, Criteria, and Appropriate Activities Within Late-
Successional Reserves

MANAGEMENT SERAL STAGE MANAGEMENT APPROPRIATE MANAGEMENT
TRIGGER CRITERIA ACTIVITIES

An Exigting Thintolow densities

Condition Of Replant resistant or non-host species

Phel linus>10Ac. In No treatment if management criteria

Size That May cannot be met

Affect The Goals All (excent

And Obj ectives Of maure)

TheLSR

An Exigting ROD C-13- C-16

Condition Of

Disturbance > 10ac

And <40% Canopy

Closure That

Affects The Goals &

Objectives

Of TheLSR

All (indudes Thinto low densities
a Insect and Disease | mature) 1.2 4-8 11 14 | Replant resistant or non-host species
1. Phdlinus -16,19- 22 Replant appropriate species
2. Douglas-fir same as above No treatment if management criteria
' Beaile cannot be met
Apply pheromones, insecticides
1,2,4-8,11,14 | if objectives cannot be met with other

b. Fire - 16, 19, 20, 23 treatments, salvage excess over CWD
and snag requirements (refer to
successnl. pathways and Tables 9-12)

c. Windthrow Areas same as above Salvage to ensure safe conditions

d. Landdides/ debris 23, 24, 25

torrents

Road restoration
Slope stabilization
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Table 7 cont.: Management Triggers, Criteria, and Appropriate Activities Within Late-
Successional Reserves

MANAGEMENT SERAL STAGE MANAGEMENT APPROPRIATE MANAGEMENT
TRIGGER CRITERIA ACTIVITIES
Existing Speciesmix | All 124-12,14- Site converson
lsriltaepsgsgtl ile for 17,20, 26 Establish appropriate species
2 Hardwood Control exotics noxious plants
established in origind Stand density trestment
conifer gtei.e, Rdease
converson of Ste _ )
Prescribed fire
b. Inappropriate .
speciesfor plant No trestment if management
community objectives cannot be met
c. Brush fidd
(understocked)
d. Noxious weeds/
non-native species
Aquatic All 24, 27 Road closures/ obliteration
gt(r’gfjg‘)’/ a;gjs Slope stabilization
Culvert replacement/ maint.
a Degraded in-stream +
habitat Cregte stream channd complexity
b. Excess Place CWD in channdls
sedimentation : . .
c. Accderated runoff Soil restoration; i.e., subsoiling
d. Elevated stream Recruit wood off-dte
anE);a(;i?onifer Pant conifersin riparian zone
recruitment potential
Special Habitat Vey Ealy 3, 6,14, 28, 29 Prescribed fire
Areas Manud or mechanica dearing of
a Alpine Meadows vegetatlon _
b. Wetlands Soil restoration
¢. Rock outcrops Control exotics/ noxious plants
d. Homestead No trestment if management
' meadows objectives cannot be obtained
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Table 7 cont.: Management Triggers, Criteria, and Appropriate Activities Within Late-
Successional Reserves

MANAGEMENT SERAL STAGE MANAGEMENT APPROPRIATE MANAGEMENT
TRIGGER CRITERIA ACTIVITIES
Non-Silvicultural
Activities:
Recreation: All 15,16,19, 22, 23, Trails/site relocation or construction
24,2529 ROD Campsite construction or relocation
Improvement of C-17
exiding fadlities Roads: stabilize, close, obliterate
Meet ACS objtvs.
EXp&hSI on of existing Neutral effect on T Culvert replacement / maintenance
fecllities species Restore Riparian condition
Development of new Apply Seasonal Control exotic and noxious plants
fadilities Restrictions . .
Designate appropriate use areas
Focus and Control
Recreation Events Use Provide information on resource
protection
Genetic Development; | All 22, ROD C-17 Manage exiging Stes
i.e., Progeny Stes
Seed Orchards
Specia Forest All ROD C-18 Monitor to evauate long term
Products Siudaw NF Forest | effects
Products EA,
BLM Handbook
Grazing Ealy ROD C-17 Upgrade or develop alotment
management plans
Research All ROD C-18, 19 Allow as appropriate
Other:
Rock Quarries All ROD C-17 |dentify appropriate areas
Mining
Minerd extraction
Redty Actions
Habitat Improv.
Projects
Electronic Sites
* Thisisnot an dl-

encompassing list *
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Desired Condition, Based on Successional and Structural Pathways

The overdl god for management of the LSR isto protect, maintain, and create late-successional forest
ecosystems which serve as habitat for late-successond and old-growth related species. Management
trestments will grive to re-establish connectivity of that habitat in the least amount of time to maintain
functiond, interacting late- successiona forest ecosystems.

When attempting to accelerate attainment of late-successona characterigtics, it isimportant to understand
how successiond pathways will affect proposed management activity. Successond pathways are defined
by the typica, dominant compositional and structura stages that can be expected as vegetative
communities develop following a disturbance. They describe the dominant tree species, relaive tree
dengty patterns, regeneration and lower layer species development, and ground cover trends through time.
The pathways are controlled by local environment, origind composition, and type of disurbance. Sub-
seriesvary in their successiond pathways both in the variety of species supported and the number of
individua plants of a given species present.

To use successond pathways in evauating proposed management requires knowledge of the physica
environment (soil/climate zone, landform, and dope position), the biologica environment (sub-series
environment), and where the sand isin its successord development. Thisinformation would be used, in
addition to other concerns (ACS, wildlife habitat distribution, etc.), to determine if the outcome of a
particular management activity was acceptable. There may be instances when the dominant vegetation
development pathways are bypassed to create conditions desired for specific purposes. For example, a
wet environment in the western hemlock series densaly stocked with conifer would be an uncommon site
condition for that environment but, due to a severe deficit of large woody dructure in the sream system, it
might be desired and maintained for the benefit of other ecosystem components.

In characterizing the vegetative communities, sub-series environments (which group plant associations and
communitiesinto broad biologica environments from wet to dry) (Table 3) (Map 5) were described and
delineated. Sub-series environments were selected as the gppropriate vegetation filter through which to
as3ess possible management prescriptions.

Appendix G displays graphic examples of the successiona pathways for each plant series environment by
ub-series and by disturbance regime. Conceptua models of succession were developed for each
environment by usng inventory information (T able 9) and field observation.  Thefallowing isaworking
hypothesis of successond pathways that would occur for four different climax vegetation series and their
Ub- series environments.
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Series - Sitka Spruce
Zone - Coastal Fog

Environments- Wet, Moist, and Dry

Stands with amix of western hemlock, Douglas-fir, Sitka spruce, and varying amounts of red dder, are
found across dl environments. Sitka spruce and western hemlock are prevaent throughout al
environments because they are prolific seeders and shade tolerant enough to competein al
environments. The primary intermediate disturbance iswind. Unlike fire, these nonstand replacing
events favor regeneration of the shade-tolerant conifers, such as western hemlock and Sitka spruce.
Finer scale successiond pathways and refined differences between environments need to be explored.

Series - Western Hemlock
Zones- Central Interior Alsea, Central Interior Marys Peak/Alsea Valley, Southern Interior

Environment -Wet
The wet environments occur most often on lower dopes and in riparian aress. Soils have a high water
table. Moving west to east through the Coast Range, from Centra Interior Alseato Southern Interior,
the wet area becomes more restricted to narrow bands in the valley bottoms. After disturbance,
regeneration of conifersis sporadic due to high vegetation competition. Samonberry isthe
predominant understory shrub species. Red dder has alarger presence than conifer in early serd
dages and remains alarge component in young and mature stages.

Two dominant tree communities occur in this environment. Thefirgt is apure dder type, usudly found
in areas too wet for Douglas-fir, and in areasin which asgnificant amount of bare soil following a
disturbance has created a desirable seed bed for dder. If undisturbed, the alder areas will begin to
lose vigor and decay after 80 to 100 years of age. Shade-tolerant conifer species (western hemlock,
western redcedar) will become established on a variable bas's, depending on seed source. These
coniferswill begin to occupy the overstory asthe ader deteriorates. In areas on or near the floodplain
which experience higher frequenciesof  flooding or debris torrents, the alder will congtantly be
regenerated and kept in the system.

The second type of tree community occurs where microsite conditions alow establishment of

scattered Douglas-fir. A mix of red dder, in some places bigleaf maple, and Douglas-fir will
predominate through the early and mid-seral stages. If no mgor disturbance occurs, dder will decline.
The ste will be dominated by scattered large Douglas-fir and variable amounts of shade-tolerant
conifersfilling in through the sages. Table 9 illustrates this mature condition with 63 total trees per
acre, 28% red ader and 40% Douglas-fir asthe dominant species. Thistype hasthe lowest totd trees
per acre and the highest percentage of red dder of dl the sub- series environments.

Stands consgting of pure hemlock will aso occupy these sites. Salmonberry brush fields may
dominate in some areas aswell. However, these types are consdered more minor in distribution.
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Environment - Moist
The moigt environments occur on deep, well-drained soils, usudly mid-dope. After disturbance,
regeneration of conifersis predominant, with initia dengities dependent on exposure of organic/minera
soil, dengty of competing vegetation, and seed source.

Two dominant tree communities predominate in thistype. Thefird isapure conifer type, usudly
found in aress following a disturbance which has crested some exposaed mineral soil seed bed that
Douglas-fir prefers. Varying amounts of shade-tolerant species (especialy western hemlock) may be
present, depending on how much litter and duff exist in the newly disturbed stands. In these aress,
usudly dominated by Douglas-fir, sandswill develop a avariety of dengties. Herbsand shrubs will
occupy most of the growing space the first 10 years after a stand-replacing disturbance. From age 11
to 80, Douglas-fir will dominate the growing space, in dense aress, going through intense inter-tree
competition. By age 80, portions of these areas could be occupied by dense stands with dim tree boles
and crown ratios less then 25%. Portions of stands with initid stocking levels of |ess then 100 trees
per acre would have sgnificantly larger diameters and crowns. Ground vegetation will begin to appear
as these stands become more open. From age 81 to 150, mortality by inter-tree competition will
continue and tree dengity will be reduced. As the stand opens, shade-tolerant conifer species will
become established or be released, on a variable basis, depending on seed source and tree
suppression conditions. Table 9 illustrates this stand condition with 81 tota trees per acre, 57% of
which are Douglas-fir. Red dder accounts for only 10% of the stand dengity.

The second type of tree community occursin areas wet enough and with adequate seed source to
favor some alder establishment. These areas could subsequently take two successional pathways,
depending on the disturbance regime. Areaswith smal disturbances, such as landdides, will have
frequent regeneration of ader. Without disturbance, the alder will begin to lose vigor and decay after
80 to 100 years of age, leaving more of an open Douglas-fir stand or establishment of shade-tolerant
conifer species, depending on seed source.

In dl stands, after age 150, wind, root rot, inter-tree competition, and insects will continue to lower the
overdl densty of Douglas-fir trees creating more variaion in stocking. Varying dengties and ages of
alder, shade-tolerant conifer species, and Douglas-fir will be found in the understory.

Environment - Dry
The dry environments occur on upper dope positions which experience droughty conditionsin the
summer. Dueto the dryness of this ares, fires usudly burn hotter, removing competing vegetation and
providing a good seed bed for Douglas-fir. Pure Douglas-fir sands are predominately found in these
aress.

Shrubs, such as sald, Oregon grape, and Pecific rhododendron will occupy most of the growing space
the first 10 years after a stand-replacing disturbance. Like the moigt sites, from age 11 to 80, Douglas-
fir will dominate the growing space and in dense areas will be going through intense inter-tree
competition. The primary differences between the moist and dry areas is the higher proportion of
dense stands and lower Site productivity due to droughty soil conditions and lower available nutrients,
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This lowersthe rate of stand development. By age 80, asin the moist areas, portions of these areas
could be occupied by dense stands. From age 81 to 150, mortdity will continue and overdl tree
density would be reduced. Asthe stand opens up, shade-tolerant conifer species will become
established on arandom basis depending on seed source. After age 150, wind, root rot, inter-tree
competition, and insectswill continue to lower the overal dengty of Douglas-fir trees creating more
vaiation in gocking. Table 9 shows that these stands are the most dense of the three environments
with an average of 99 trees per acre; 68% of these are Douglas-fir and only 1% are red dder.

Mid-seral disturbances- Moist and Dry Environments
Fires have a variable severity and occur more frequently in the Centra Interior-Marys Peak/Alsea
Valey and Southern Interior Disturbance Zones.  These fires create more diversity in stand structure
due to low-moderate intengity fires. Thisresultsin atwo or more layered overstory canopy. Late
serd conditions are achieved earlier here than in the Centrd Interior AlseaZone.

Wind is acommon intermediate disturbance in the dry environment, producing small patches of
blowdown adong upper ridges and ridgetops. It may aso accelerate late- successond structurd
characterigticsif it occursin mid-seral successond stages by removing overstory Douglas-fir and
releasing shade tolerant western hemlock.

Series - Grand fir

Zone- Central Interior Mary’s Peak/Alsea Valley, Southern Interior (outside of LSR
boundaries)

Environment - Wet
The wet environmert for the grand fir occurs dong creek bottoms that characterize the low eevations
of the eastern dopes of the Coast Range.

After amgor disturbance the successiond pathway would start with the establishment of sedges and
grasses. Western swordfern, common snowberry, and vine maple are common ground cover in the
early stages after disturbance. Co-dominant hardwoods such as Oregon ash and bigleaf maple are
scattered in the early stages. Initidly, coniferswill be scattered due to high competition from the
ground cover. Asthe hardwoods mature and the area beginsto differentiate into different layers,
scattered amounts of grand fir regeneration underneath the hardwood canopy beginsto emergein
increesng dengty. The ground cover will become less dense as the canopy begins to close dueto less
light reaching the forest floor. Grand fir, western red cedar, and western hemlock are found in dong
the creek bottoms in this environment.

Asthe canopy cover beginsto close, the shade-tolerant Grand fir would begin to increase in the understory
and ground cover species would begin to thin out due to competition for available light filtered by the dense
overdory. Eventualy, asthe forest reacheslate serd conditions, Grand fir will become the dominant
conifer speciesin the canopy layer.

Environment - Dry

CHAPTER V. Criteriafor Developing Appropriate Trestments 51



The dry environment occurs on the dopes and rolling ridges that characterize the low eevations of the
eastern dopes of the Coast Range.

After amgjor disturbance, the successiona pathway would start with the establishment of sedges and
grasses from the valey, and a shrub layer of swordfern, sald, and common snowberry. The mgority
of the sedges and grasses would be annuals which would persst for 10 years and then decline. As
ground cover becomes well established, seedlings of Douglas-fir, Oregon white oak, bigleaf maple,
and lesser amounts of grand fir would dominate.

Asthe area beginsto differentiate into understory and canopy layers, severd other tree and shrub
species would become dominant. These speciesinclude biglesf maple, golden chinquapin, oceanspray
and poison oak. The ground cover will become less dense as the canopy beginsto close.

Asthe canopy cover beginsto close, the shade-tolerant grand fir and golden chinquapin would begin
to increase in the understory. Asthe forest matures, the canopy would be codominated by Douglas-fir,
Oregon white oak, and bigleaf maple. Grand fir would then become the dominant conifer understory
species. If the forest were to reach its climax stage, grand fir lone, or grand fir in combination with
Douglas-fir, would become the dominant conifer in the overstory. In an old-growth condition, Douglas-
fir, grand fir, and hardwoods would occupy various strata within the stand and coarse woody debris
would become common and scattered throughout the forest.

Series- Noble Fir
Zone- Central Interior Marys Peak/Alsea Valley

The dpine environment occurs a eevations greater than 3200 feet in thiszone. Primary locations
include Marys Peak, Grass Mountain, and Prairie Mountain. However, thereis little noble fir on
Prairie Mountain; western hemlock dominates this Site, which tendsto be dryer , with extensive grassy
balds to the south.

The successiond pathway after amgor disturbance would gtart with the immediate establishment of a
variety of sedges and grasses; vine maple and Pacific rhododendron would soon follow. Shortly after
the establishment of ground cover noble fir seedlings would become established. Asthe vegetation
begins to differentiate into understory and overstory layers, the sedges and grasses will retregt to the
shdlow-soiled grassy bads. A mgor component of this environment, the grassy bads will remain
dominated by sedges and grasses, with noble fir reproduction common around the perimeter. Itis
unclear how stable these balds will remain without some level of disturbance (wind, fire, or heavy
snowpack, for example).

Noble fir will continue to grow and be the dominant overstory conifer species for about the next 80
years. Douglas-fir and western hemlock will dowly become established as the understory conifer
species sometime during the first 15-20 years after the disturbance and will remain there until a minor
disturbance (i.e., snow or wind event) creates openings in the noble fir overstory. Where openings
have been created, the Douglas-fir and western hemlock will then create a mixed canopy layer in this
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environment (amore mixed canopy layer of noble-fir, Douglas-fir, and western hemlock will be
common at the lower eevations of this environment). The understory can be characterized as mostly
open with the dominant shrub species congsting of vine maple and Pacific rhododendron. Asthe stand
matures, so will its complexity, with conifers occupying various strata within the stand.

Management I mplications Of Successional Pathways

Specific prescriptions for management activities should consider what is possible and appropriate for a
given dte. Table 8 highlights some of the key components of late-successional forest habitat and
evauates the potential for a given environment to be able to support that component (or management
objective). These are generd relationships.

Table8: Potential for sub-series environmentsto meet key structural components when
considering dominant natural successional pathways.

MANAGEMENT OBJECTIVESRELATING SUB-SERIES ENVIRONMENT
TO LATE-SUCCESSIONAL STRUCTURAL COMPONI (western hemlock series)
WET MOIST DRY
Grow large trees H H M
Egtablish multiple canopy of conifer M H M-L
Establish multiple canopy of conifer/hardwood or hardwood H H M-H
Recruit large diameter snags/coarse woody debris M-H H M-L
Maintain high stocking (high stand dengity) L M H
Provide coarse woody debris for aguatic structures M-H H L
Provide variable spacing (gaps, clumpiness) H H M-L
OTHER MANAGEMENT OBJECTIVES
Congder wind firmness L M H

H=High probability M=Moderate probability L=Low probability

Table 8 displaysthat not al management objectives occur equdly in every environment.  These are not
absolutes; these conditions occur over a continuum throughout the various environments.

THE “WET” ENVIRONMENT has as the highest probability of supporting:
A low dengty of conifers and have high spacing variability (due to competitive nature of shrubs)
A canopy composed of avariety of speciesin each layer, with alarge component of hardwood
Species
A place to grow the largest trees (but not many of them)
A good place to recruit those few large trees for future aguatic structure,

THE “MOIST” ENVIRONMENT, on the other hand, would have dightly different potential:
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The overgtory will have moderate density of conifers and have variable spacing

There will be multiple speciesin the canopy composed mainly of conifers with some

hardwood component.

There will be multiple canopy layers of conifer

Thisisthe place to grow and recruit a quantity of large diameter snags and coarse woody debris both
on-gte and for aquatic structure.

THE “DRY” ENVIRONMENT would support different structurd characterigtics.

- The highest dengity of conifers could be expected here, spacing could be less variable, however, harsh
stes with shalow soils and fine scae disturbances may result in variably spaced trees with gaps.
Wolfy limbed trees may be found in this environment, due to ather fine scale disturbances (wind or
disease) or harsh dte conditions.

There would be few hardwoods in the canopy
Wind firmnessis a condderation for management activities

IN ALL ENVIRONMENTS management activities would strive to:
- Maintain hedth and vigor of the plant communities on Ste
Encourage naturd diverdty of speciesin dl layersfor dl flora
Maintain existing structurei.e., large trees, wolfy limbs, CWD, snags,
Recruit snags and CWD
Encourage vertical and horizonta diversty in sand development

L ate-Successional Structural and Compositional Characteristics

The structure of naturd Douglas-fir forestsis extremdy diverse because of numerous processes
operating at different spatial and tempora scales. Stand development and succession are
important processes that determine forest habitat. Differencesin forest structure should be viewed
on a continuum rather than in discrete classes (Spies and Franklin 1991). No one condition is
appropriate across the landscape. Knowledge of late-successond structura and compostiond
characterigicsis key in identifying the desired future conditions to strive for in management
activities.
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Differences In Forest Structure: Young - Mature - Old

Changes in vegetation structure and composition occurs between young, mature, and old-growth
that may influence late- successiond forest function (Spies and Franklin 1991). The condition of
exiding late sera forests within the LSRs provides a reference point to compare younger sands
againg when determining degired future conditions. Since the mgority of the late- successona
stands currently present in the LSRA are 75-150 years of age (USDA 1995, Teensmaet al.
1991), thereis sufficient locad informetion available to characterize mature age-class conditions
only. Thereislimited information available for the old- growth condition of late successond
forestsin the Coast Range. Recent (1994,1995) photo interpretation of vegetation for afew
watersheds shows that 1.5 to 3 percent of those landscapes are in an old-growth, multilayered
condition. Higher percentage may be found in areas where Wilderness areas have been
established.

Tree dendty, mean stand diameter, and basal area are most important in discriminating among age
classes. Tree dengty is about twice as high in young stands as it isin mature and old-growth
dands. Basd areaincreases with age class, and mean tree diameter is highest in mature stands
which lack the smaller diameter shade-tolerant trees common in the old-growth (Spies and
Franklin 1991).

Stand condition dso is influenced by the age of the sand. Percentages of snags with naturd
cavities, percentage of Douglas-fir boleswith resinos's, and percent of tree crowns with broken
tops dl were higher in old-growth than in the younger age classes (Spies and Franklin 1991).

Understory vegetation aso changes with stand age. Herb and deciduous shrub cover increased
with stand age class. Density of shade-tolerant sgplings is highest in old-growth, lowest in mature
gtands, and intermediate in young ones (Spies and Franklin 1991).

Generd characteristics of old-growth forests that differ from mature include: codominance of
western hemlock in the overstory, diverse vertical ditribution of vegetation, and large amounts of
CWD.

Mature Forest Structural Characteristics

In Table 9, the description of stand conditionsis expressed in terms of trees per acre by speciesand size
class. Datais based on plot information from the 1987 Sudaw Nationa Forest Vegetation Resource
Survey and the 1984 Siudaw Ecology Intensive Survey. Those surveys sampled late-successona mature
(lessthan 200 years old) and old-growth (greater than 200 years old) stands, so the data represents amix
of these conditions;, however, given the limited occurrence of old-growth on the Sudaw Nationd Forest,
the effect on the average isinggnificant.

These structural element data represent the averages of mature conifer stand conditions. They should not
be targeted as an average stand condition. There are awide range of stand conditions that are found
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across the Sudaw National Forest. They do, however, provide a reasonable representation of the
differences in species and trees per acre by sub-series environments. This information is gppropriate within
the Sudaw National Forest boundariesin the LSRA. On lands in the eastern portion of the LSRA, stand
structura components could be different. 1dentification and mapping of sub- series environments on these
lands are currently in progress, and data from these inventories should be utilized when it becomes
avalable.

The following atisticaly sgnificant trends have been interpreted from the informationin Table 9 for
mature stand conditions :

Western Hemlock Series:
totd live trees per acre significantly increase from wet to dry environments
the number of Douglas-fir trees per acre increase from wet to dry environments
the percentage of red ader decreases from wet to dry environments

Western hemlock and western redcedar were found in dl environments. Trendsin snags and coarse
woody debris (CWD) were not significant.

Sitka Spruce Series:
live trees per acre increase from wet to dry to moist environments

Western hemlock is a common codominant component in al environments, more common than western
redcedar. Snags and CWD did not sgnificantly vary among environments and were not included in the
table.

It isimportant to note thet these trends may aso be associated with fine-scale disturbance
differences aswdll as environmentd differences. Dry environments may experience more within-
stand wind and disease-related events than the other environments, for example.
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Table9. Structureand Composition of the Mature Condition of L ate-Successional Stands by Sub-Series Environments.
Information isexpressed in number per acre

Hemlock - Dry (120 plots) Hemlock - Moist (73 plots) Hemlock - Wet (95 plots)
Species Smdl Med. Large Giant Total Smdl Med. Large Giant Total Smdl Med. Large Giant Total
Bigleaf maple 3 3 3 3 4 1 5
Red alder 8 8 7 1 8 15 2 18
Sitka spruce 1 1 2
Douglas-fir A 2 9 2 67 16 15 13 3 46 7 8 8 2 25
Western redcedar 4 1 5 4 1 5 6 1 7
Western hemlock 13 3 1 17 11 5 1 17 5 2 1 8
Total Live Trees 62 25 10 2 ) 12 22 14 3 81 33 15 9 2 63
Spruce- Dry (13 plots) Spruce- Moist (45 plots) Spruce- Wet (32 plots)
Red alder 4 4 10 1 11 11 1 12
Sitka spruce 6 5 4 15 11 10 6 1 28 13 6 3 1 23
Douglas-fir 10 14 12 1 37 10 7 4 1 21 14 10 7 30
Western redcedar 1 1 2 2 2 1 1 3
Western hemlock 25 10 3 38 24 12 4 40 4 3 2 8
Total Live Trees 46 29 19 1 95 53 30 13 2 102 43 21 12 1 76
Data Sources: 1987 Vegetation Resource Survey- 194 plots.
1984 Siuslaw Ecoplot Intensive Survey- 184 plots.
Size classes: Smdl=9.0-20.9 inches dbh
Medium= 21.0-31.9 inches dbh
Large= 32.0-47.9 inches dbh
Giant- 48.0+ inches dbh
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Old-Growth Forest Structural Characteristics

Basal area of shade-tolerant tree species is an important characteristic of old-growth forests. In
generd, moist Sites have higher basal areas of shade-tolerant species than do moderate or dry
dtes. The dengty of large-diameter Douglas-fir decrease with increasing moisture in the Coast
Range. The dengty of subcanopy trees generdly decreased with increasing site moisture, probably
asaresult of increasing basa area of shade-tolerant treesin the upper canopy that creates low-
light conditions unfavorable to understory trees (Spies and Franklin 1991). Table 10 outlines
significant structura and compositiona characteristics by moisture classes. Moisture classes are

dImilar to the sub-saries environments identified earlier in this document.

Stand condition (snags, cavities, broken tops, etc.) did not seem to vary by moisture classin the
Coast Range in work done by Spies and Franklin, 1991.

Table 10. Mean And 95% Confidence Limits Of Some Structural Components Of Old-
Growth StandsIn The Coast Range By M oistur e Classes (From Spies And Franklin 1991)

STRUCTURAL DRY MODERATE MOIST
COMPONENT

Basal area of shade 9.6 69.7 135.0
tolerants (ft%/acre) (0- 47.5) (26.1-139.4) (43.6 -274.4)
Basal area of shade- 261.6 2224 169.6
intolerant (Douglas (147.8 - 369.7) (117.5- 322) (17.4 - 317.6)
fir) trees (ft?/ac)

TOTAL basal area 283.1 304.9 313.6
(ft¥/acre) (200.4 - 405.1) (222.2 - 418.2) (196.0 - 500.9)
> 40 inchesdbh 12 10 7
Douglas-fir density (4-23) (4-19) (1- 10)
(#lacre)

> 40 inches dbh total 12 11 10

tree density (#/acre) 4-23 4-21) (2-25)
Density subcanopy 17 21 0
trees (#/acre) (0- 59) (2-61)
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Snags and Coarse Woody Debris (CWD)

Coarse woody debris (CWD) includes both snags and down logs, however, for thisLSRA, CWD
will be separated into snag components and down log components, since these ecosystem
components are eval uated separately in management prescriptions. Research indicates that the
numbers of falen trees are generdly smilar to those of snags - or, about 50 percent (range 40%-
60%) of the coarse woody debris component of a stand is snags (Spies et. al. 1988).

Both snags and down logs are important components of forest ecosystems. The variability with
which they are expressed across the landscape, however, needs to be understood. Recent work
by the Pecific Northwest Forest and Range Experiment Station (Spiesin progress) with the Filot
Province Monitoring Project has shown that the two forest structura characterigtics that help to
define late-successiond and old-growth forests are: 1. The number of treesin the larger Size
classes (70cm and 100cm respectively); and 2. The degree of layering. Although CWD isa
critical component of old-growth ecosystems, the number of snags and log biomass were not good
predictors of late-successona and old-growth forests due to the wide variation of these structura
componentsin forest ecosystemns.  The following recommendations for management of the CWD
components in young forest plantations need to always be balanced with the need to agpply thinning
regimes which will accelerate the attainment of other late-successiond and old-growth structurd
components as well.

Snag L evelsin Unmanaged Forests

Table 11 displays the range of snags levelsfor various Sze classes found when natural forest
conditions were assessed in the Oregon Coast Range. This table represents the best information
available a thistime for naturd conditionsin the Coast Range and will be utilized to indicate
reference and desired conditions. When looking at the values, the degree of variability becomes
reedily gpparent. The greatest variability shows up in the numbers of snagslessthan 20" in
diameter for both the young (26-70 tpa) and mature (1- 105 tpa) age classes. Variability should be
gpplied in both quantity and spatid arrangement of snags in prescriptions.

The measured field datain Table 11 shows that the mgjority of snagsfound in naturd forests are
lessthan 20 inches in diameter at breast height (dbh). While al size classes serve an important
ecologica function, it isthe larger snags (greater than 20" dbh and 20' tall) which are criticd for
wildlife, such as cavity-dependent species. Large snags provide nesting habitat for the northern
spotted owl and are used by colonies of bats and swifts.

Thevauesfor "dl heights' represents the number of snags greater than 4 inches in diameter and
greater than 4.5 feet tdl. Alsoincluded in Table 11 are the cu.ft./acre vaues from arecent CWD
mode done for the Sudaw Nationa Forest. The values from the Wright Mode represent half of
the CWD component that is modeled to occur in these systems, the other half of the values are
displayed in Table 12 with the down wood component.
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Table 11: Range of Snag Levelsin Natural Standsin the Oregon Coast Range. The
numbersrepresent the mean values with the expected ranges of conditions shown in
par entheses.

Number of Snags/Acre (Spies 1988) Snag Biomass

Stand Age Totd >= 20" dbh Totd cu.ft/ac cu.ft/ac
>=20" doh | and> 16 <20dbh | (Spies1988) (Wright
dl heights tdl dl haights Modd)
Young (<80 yrs) 7** 48 ** 1230 ** 1230 ** 3794
(3-31) (26-70) (615-1845) | (615-1845) || (2844-4839)
Mature 7 3 53 1488 1644
(80-199 yrs) (0-14) (0-7) (1-105) (200-2775) || (1603-1686)
Old-Growth 7 4 17 2117 1906
(>199 yrs) (4-10) (2-6) (14-20) (229-4006) |] (1867-1946)

** Knowledge of the types of forests where this data was taken suggests that these values
and ranges are on the low end of the range of conditions for the Oregon Coast Range.
Naturd foreststhat are less than 80 years of age that were sampled included many stands
that resulted from settlement-rel ated fires (some burned 2-4 times) after the Y aguinafire.
Under thistype of disturbance, the levels of down wood would be low. To find the
average levels of woody materid following asingle disturbance event, other sudies may
be more appropriate.

+ Modeing completed recently by Wright suggests that the mean range for CWD in
young stands at 30-50 years of age under natura conditions would be 265
m3/haor 3794 cu.ft./acre. These vaues represent what would be expected following
agnglefire event in 30-50 year age class of forest stands in the Centra soil/climate
zone. (note: values digplayed are hdf of the actual values modded since modd vaues
included snags and down logs which are found in gpproximately equal
proportions in stands)

Existing Condition of Snags

Management activities (i.e, faling, yarding, and Ste preparation), resulted in aloss of snagsin
harvest units across the landscape. Much of the materid described as the "lost legacy™ (Figure 4)
- that quantity of wood that has been removed from the system during timber harvest activities -
would have contributed to this snag component.

Loss of thet large snag component islong-term. Thereis very limited opportunity to create snags

>20" in diameter in the 25-50 year old plantations. Prescriptions can be implemented which would
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establish conditions that would accelerate the attainment of green treesin the larger Size classesfor
creation of snags at alater date. Table 11 provides guiddinesfor snag levels over time on a
landscape level. At thetime of initid commercid entry, i.e. 25-50 years, prescriptions are usually
not going to meet the young stand levels of snags, even those in the smdl Size dlasses. Treatments
should set stands on atrgjectory to meet the mature and old-growth snag levels and sizes.

M anagement Options for Snags

- Condderations for prescriptionsin young managed stand ages could include:
Protect dl existing large snags. Smdler existing snags, if knocked over during management
activities, will be retained as down wood.
Accept a short-term deficit in the quantity of snags in order to manage for long-term gainin
goppropriate sizes and numbers - establish trgectory. Thisis gppropriate Snce smdler trees are
not persistent as snags, mostly sap wood.
May have few 15-20" snagsin younger age classes (25-50 years).
The largest green trees available may be ones you want to keep for future structura
components (i.e., to become wolf trees for marbled murrelet nesting habitat).
L eave enough trees to grow and become snags at a later date
Stem inoculation of smdl treesto initiate heart rot so that cavity nesters can use them earlier.
Create snags in adjacent mature stands

The priority decison isto meet the range of snag levels outlined in Table 11 in the mature and old-
growth stands. If conditions are appropriate to meet the larger Sze classes of snagsin young
sands, then meet those levelsin young stands.  Subsequent entries (i.e., at 60-80 years), may be
needed to initiate snag development in the larger Sze classes. It's more important to reserve larger
green trees at theinitid entry and not be so concerned about the numbers of snags lessthan 20" in
diameter in the younger age classes.

In stands over 50 years old, snag numbers within the ranges listed on Table 11 will be met if
recruitment trees of sufficient Size are available within the stand, or the project will remain subject
to REO review. In stands younger than 50 years, meeting Table 11 numbersin the short term may
prevent meeting snag requirementsin the longer term. Where that is the case, short term snag
numbers will be reduced from Table 11.

Log Levelsin Unmanaged Forests

Table 12 displays the mean and the range of conditions that could be expected in the Oregon
Coast Range under natural conditions. The amount of down wood in young naturd stands
(measured at 50-80 years of age) ranges from 525-4839 cu.ft./ac. These values represent
conditions following various types of disturbances. At the time of measurement, much of theinitia
input of down wood from the disturbance event (Figur e 4) had aready been incorporated into the
s0il. Mature forests have less down wood ranging from 300-3162 cu.ft./ac. Old-growth forests
have higher levels of down wood at 1382-5141 cu.ft./ac.
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Table 12 represents an assessment of current ranges of the variability, both measured and
modeled, in the down wood component in natura forests in the Oregon Coast Range. This

information, along with the inventory of existing down wood levelsin plantations (T ables 13 & 14)

and the management dternatives a the end of this section will be utilized when prescribing down

wood for activitiesimplemented in the LSR.

Table 12. Range of down wood in unmanaged forestsin the Oregon Coast Range

Down Wood Biomass (Spies 1988) CWD Biomass

Stand Age cu.ft./ac Percent Cover ! cu.ft./ac

(Spies Data) (Wright Modd)
Young (<80 yrs) 1102 ** 3.8% ** 3794

(525 - 1979) (2.5- 5.1%) (2844 - 4839)
Mature 1731 5.2% 1644
(80-199 yrs) (300 - 3162) (1.6 - 8.8%) (1603 - 1686)
Old-Growth 3262 6.2% 1906
(>199 yrs) (1382 - 5141) (3.5- 8.9%) (1867 - 1946)

I Coast Range had the lowest % down wood ground cover of PNW ecosystems assessed.

Percent cover is an expression of projected horizontal area covered by wood. Itis
fromlog length and diameter.

** Knowledge of the types of forest where this data were taken suggests that these values
and ranges are on the low end of the range of conditions for the levels of down wood
found in the Oregon Coast Range. Natura foreststhat are less than 80 years of age that
were sampled include stands which resulted from repested settlement-related fires (some
may have burned 2-4 times) after Yaquinafire. Under thistype of disturbance, the levels
of down wood would below. To find the average levels of woody materia following a
sngle disturbance event may require additiona research

+ Modding completed recently by Wright suggests that the mean range for CWD in
young stands at 30-50 years of age under natura conditions would be 265 nt/ha or
3794 cu.ft/acre. These vaues represent what would be expected following asingle
fire event in the Centrd soil/climate zone. (note: vaues displayed are hdf of the
actua values modded since modded vauesincluded both snags and down logs
which are found in gpproximately equa proportions in sands)

Dynamics of CWD (Snags and Down Wood) Over Time and Space
(Information from Resear ch)

The CWD Cycle
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Figure 4 displays the cycle of coarse woody debris over time for asingle disturbance event. Itis
presented to display the quantities of coarse woody materid that are initidly input following a
disturbance event (Spies 1988, Wright -in progress). This diagram also assists in development of a
number of dternatives that can be employed by management that will guide the levels of CWD that
are prescribed.

Stand Age (years)
Figure4. CWD Accumulation and Decay Over Time Following a Distur bance Event
(Spiesand Cline 1988)

As discussed by Spies and Cline, 1988, Figur e 4 displays that:
Following an initid disturbance event, new CWD is not added into a stand until the sem
excluson and undergtory reinitiation stages. Mortdlity rates of young stands are estimated at 1-
2% per year. Thesearemainly small (<4" trees) that will decay rapidly.

CWD accumulates dowly over the 1st 100 years and more rapidly between 100-400 years.
At 100-150 years, CWD accumulations begin to increase astrees die.

The dynamics of CWD modded for 3 fire histories each beginning with an initid firein an old
growth stand but differing in number and severity of subsequent fires. All three models
exhibited low vaues of CWD between 80-200 years. The lowest and most prolonged
minimum in CWD during succession occurred when additiond fires burned early in successon
(Spieset. a. 1988).

Researchers have found three main differencesin CWD between natural and managed stands
(Spiesand Cline 1988):

1. Thequantity of CWD isdradticdly different immediatdy following the disturbance
event.

2. Theszeof wood is different; what's left after logging is smaller and it decays faster

3. Inplantations, loss of treesis dower due to thinning and spacing of management.
Thinned materid is harvested and removed from the site.
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At least 9x times more wood carries over after wildfire in old-growth sysems than is |l eft after
logging in old-growth.

These satements support the need to provide for CWD in density management prescriptionsin the
LSR to achieve wildlife habitat objectives.

Thefollowing isfrom Pam Wright's draft of "Coarse Woody Debris Groups of the Sudaw
National Forest:
CWD enters the system in two ways.

1. Through incrementa mortdity from the live stand

2. Through disurbance. Thisisthe biggest factor and the existing level of CWD depends
on:

a thetime snce disturbance
b. the magnitude of the disturbance

Due the rapid decomposition rates in the Coast Range, most of the CWD from the previous
stand is not detectable 100- 150 years after it reaches the forest floor.

It'simportant to look at levels of CWD based on soil climate zones. The Coastd Fog Zone
has the greatest CWD mass of the ecosystems assessed at about a 10% increase over the
Centrd Interior Zones in young stands and 33% increase in older stands.

These statements support evauation of the types of disturbances and time since disturbance on
individua sitesto help establish appropriate levels of CWD. Soil/climate zones especidly play a
rolein CWD levels and should be consdered in management prescriptions.

Decay Classes

According to Spies, Franklin and Thomas, 1988:
In generd the proportion of total biomassin highly decayed materid (decay classes 1V, and V)
was highest in young stands and lowest in old-growth.

The digtribution of woody debris in young stands (<80 years) was concentrated in decay
dassesllil, 1V, and V. In mature stands, woody debris was more evenly distributed among
decay classes | through V, with a higher proportion of total CWD biomass attributed to decay
dassll. Inold-growth stands, woody debris was concentrated in decay classes 1l and 111.

The above statements from the Spies study support high proportions of CWD in young stands
(<80 years) in the advanced decay classes|ll, IV and V. Under natura conditions, treeskilled in
amagor disturbance would eventudly fal and decay on the forest floor.

Digribution of CWD
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Coast Range stands have less CWD in dl three age classes than stands in the two Cascade
provinces. Mass and volume in young stands (<80 yrs) in the Coast Range was <40% of the
vauesin young stands in the Cascade provinces (Spies et.d. 1988).

Coarse woody debrisis unevenly digtributed in the forest. The amount may vary tenfold between
closaly adjacent areas and more than haf of the coarse woody debris may fal on less than one-fifth
of thetotal area. Severd factors contribute to such patchy digribution: The large successond
overstory trees that contribute heavily to the dead wood supply are irregularly distributed.
Mortality from natural causesis often patchy. Dead wood may be moved downdope to
accumulate at a resting place on concave topography (Spies and Cline 1988).

For Coast Range stands, aspect and topographic position aone accounted for 63% of the variance
in CWD hiomass. Moig sites had the highest amounts of CWD (more live biomass, larger tree
boles, wetter, more dowly decaying wood, less subject to surface fires that can consume CWD).
The importance of Ste characterigticsin the Coast Range in explaining variation in CWD in
relatively young stands suggests that fire history, as affected by topography, controlled the amounts
of CWD in stands <150 years old. It is probable that stands on north facing dopes and moist Sites
experienced less savere and less frequent fires than the drier Sites. Consequently young stands on
more protected sites probably inherited more CWD than fire-prone sites because they were
preceded by older, more massive stands rather than young stands or mixed-aged stands (Spies et.
al. 1988).

These statements from Spies study support the need for variability in the prescriptions to create
varying levels of CWD rdative to soil/climate zone as well as sand age and fire history.

Existing Condition of CWD

In order to evauate down wood needs on a Site specific leve, existing levels of down wood should
be evaluated. Tables 13 and 14 display two data collection efforts on the Siudaw Nationd

Forest which provide an indication of the average and range of down wood levelsthat can be
found in managed dands. The exiding levels are spatidly highly variable.

Table 13 represents the levels of down wood at the time of find harvest. This information was
collected for afudsinventory by Peterson and Barnes and compared favorably to previous fuds
data inventories. Theinformation shows the mgority of materid isin the 9" to greater than 20" size
classes The smdler materid is consumed by dash burning & a higher rate than the larger Sze
classes. Onthe average, 2901 cu.ft./ac. of materia remains on site after harvest activities.
Approximately haf isthisislogt during Site preparation, with an average of 1487 cu.ft./ac.
remaning after dash burning.

CHAPTER V. Criteriafor Developing Appropriate Trestments 65



Table 13: Down Wood Conditions Following Clear cut Harvest (1980 - 1990)

CWD Levds
(cu.ft./ac by diameter class)
Site Condition 3-9 9-20" > 20" Total
Pre burn 801630 1082 1018 2901
Post burr? 81 541 865 1487

! Peterson, J.L. and D.A. Barnes, Comparison of Biomass Characterigtics on clearcut units
on the Sudaw Nationa Forest with other western WA and Oregon
2" Pogt burn consumption based on professiona judgment of worst case scenario.
Assumed 3-9" material 90% consumed. 9-20" material 50% consumed, over 20" materid

15% consumed.

Table 14 displays down log information collected from Sudaw Nationd Forest Managed Stand
Survey data. The valuesindicate the average and one standard deviation (in parenthesis)
representing the range. Depending on the plantation age, the average down wood volume ranges
from 3010 to 3409 cu.ft./ac. Thisinformation iswithin the ranges reported by BLM - Sdem and
Coos Bay where stand exam information for 40 year old plantations shows down log quantities
modtly in the larger diameter classes with an average of 3085 cu.ft./ac. (range 1831 - 4083
cu.ft/ac). Mos of the down wood volume isin the soft log category (decay classes1il-V). Thisis
consstent with information presented by other researchers (Spies et.d. 1988). Log lengths were
aso surveyed. On the average, 51% of the down logs inventoried were greater than 20 feet in

length. The values ranged from 29% to 61% greater than 20 feet in length.

The variability of CWD in plantationsis reedily gpparent. Both the low and high ends of the range
of exigting conditions found in the managed stands are outside of the range of variability measured
by Spies or predicted by Wright (Table 12). When these conditions are encountered, there are
opportunities to bring CWD vaues within the historic range (low end) or to exceed the historic

range (high end).

Table 14: Existing Down Log Volumesin Plantations

Plantation Age Average Hard Log Average Soft Log Totd Log Volume
Volume (cu.ft./ec) Volume (cu.ft./ec) (cu.ft./ac)
11- 24 yrs 630 2423 3010
(0- 2094) (0- 5049) (0-6084)
25- 49yrs 413 2946 4309
(0- 1346) (0- 7216) (0- 7787)
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The variation in the levels of down wood can be attributed to both natural and managed conditions.
Age a which the stand was harvested and past disturbance regimes can effect the condition at the
time of harvest. The amount of yarding and piling of unutilized materid, the utilization standards,
and the site preparation techniques dl play arole in the quantities of woody meaterid |eft on Site
following timber harvest activities

The existing level of down wood should be assessed during project planning. Severd inventory
techniques are available (Harmon 1996) and the use of fudls inventory transects or sand exam
information should be assessed. Statistically vaid inventories of down wood, however, require
extensve survey involving a number of transects. It is recommended that an individua on each
interdisciplinary team take on the responsbility of assessing down wood levels. It is expected that
the individua would be able to make qualitative assessments (low, moderate, high) based on
previous experience of having done transects or surveyed areas with known down log biomass.

Management Alternatives
The pesk in Figure 4, representsthe “Lost Legacy.” Thisisthe organic materid (CWD) that has
been removed from the system and sold as commercia forest products. We cannot expect to
replace thisloss. At this point, the existing levels of CWD are lower than the naturadl systems
would be. The predominate reasons for thisisthat:
The forest was harvested at an age when the levels of CWD were naturdly at the lowest level
in the chronosequence of development (Spies et a 1988).
The mgority of the biomass that would have been killed by afire event and reincorporated into
the system was removed and sold as commercid timber.

CWD levesidentified in Table 12 will be met by exiging and new materid left after thinning. Table
12 ligs arange, however. Where to hit on that range depends on the age or the stand and the
conditionsin and around the stand. Our decision space isto start at the decay portion of Figure
4 in early stand development and select an gpproach which will determine at what rate the stands
will approach the accumulation phase line of the CWD cycle. Management should not try to Strive
for the average condition dl thetime. There are opportunities to work within the whole spectrum

of the historic natural range to replicate the natura variability found on the landscape and to take
advantage of opportunities to exceed the natura range. Below are 4 dternatives which will help to
determine that rate.

Alternative Prescriptions for Coarse Woody Debris

Alternative #1
Leave Large Amountsof CWD in the Short Term

Objective: Provide for soil nutrient/ funga and soil invertebrate heath and maintenance.
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Prescription: Input down wood in the short term: Drop as many trees as possible, to meet the
high end vdues of Table 12 (1979-4839 cu.ft./ac) for young stands. Half of the CWD should be
left as snags to spread the down wood input over time.

Goal: Provide CWD as a subgtrate for soil micro-organismsto restore nutrient cycling regimesin
areas which currently have very low levels of CWD.

Congder this alternative when one or mor e of the following conditions occur:

: thereis aneed to recover microorganisms, soil nutrients and or soil structure

: aress have experienced hot or repeated burns which have resulted in low levels of soil
organic materia

: severe erosion has occurred and bare mineral soil is exposed

It is expected that this dternative would only be applied in fairly isolated instances on sites or
portions of Sitesthat have experienced very harsh disturbances.

Benefit: Providesimmediate increase in CWD levelsfor awhile, apeak in CWD levels.
Maintains fungd, microorganism, smal mammd habitat.

Disadvantages: Short term, small diameter, rapid decay, lost potentid for larger CWD and
larger snagsin the future. Size class insufficient for pecies that need large logs and snags.
Minimum economic return for projectsin short term. Limited number of trees left on site for the
future.

Alternative #2
L eave Small Amounts of CWD Over Time

Objective: Supply a steady input of down wood and snags over time to provide conditions for
down wood processes and snag-dependent species over time.

Prescription: Fdl some now, leave some for the future: Drop trees and/or create snags to meet
low to moderate ends of Table 12 (1102-3794 cu.ft./ac.) a each entry. Leave up to hdf the
volume as snags. Consider topping trees in adjacent mature stands to provide snagsin the larger
diameter classes. Insure that the prescription will be able to meet the low to moderate vaues of
Table 11 (0-7 snags >20" dbh which includes 0-3 >16' tall) and Table 12 (300-1731 cu.ft./ac of
down logs) in the mature condition in the future. Half of the CWD should be left as snagsto
spread the down wood input over time.

Goal: Bdancelong-term and short-term needs.
Congder this alter native when one or mor e of the following conditions occur:

: nutrients in the forest floor, soil, and fungd communities are low, but not a mgor concern
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: primary cavity nester population levels are a or below the 40% level on the landscape.
: the surrounding older forests can carry the habitat for most speciesin the short-term.

It is expected that this dternative would be the one of two (aternatives 2 and 3) gpplied most
frequently.

Benefit: Providesincrementa input of CWD and snags over time. Strives to maintain habitat for
CWD and snag dependent species while till maintaining future options. Some economic benefit in
creating snags and CWD at alater date.

Disadvantage: May not have the optimum levels of CWD and snagsin short-term. May teke
longer to get a desired Sizes and quantitiesin the long-term since a higher number of trees per acre
would be left on dte to incorporate over successve entries.

Alternative #3
Grow Large Diameter Treesfor Incluson asCWD in the Future

Objective: Provide qudity conditions for down wood and snag dependent species and processes
in the future.

Prescription: Leave minimum levels of CWD and snagsin the short term. Drop trees and/or
create snags to meet the lowest ranges of Table 12 (525-2844 cu.ft./ac.). Consider topping trees
in adjacent mature stands to provide snags in the larger diameter classes. Half of the CWD should
be left as snags to spread the down wood input over time.

Goal: Maximize long-term quantities and sizes of CWD and snags.
Consder thisalternative when one or mor e of the following conditions occur :
: the current levels of CWD and snags are within the parameters outlined in Table 12 for
natural young stands
‘the adjacent stands have sufficient CWD and snags to carry the habitat.

It is expected that this dternative would be one of the two (dternatives 2 and 3) applied most
frequently.

Benefit: Maximizing the size and qudity of down wood and snags for future use by down wood
and snag dependent species and processes. There is an increased probability of providing large
CWD and snag habitat in amature condition. More economica to pay for logsand snags at a
later date

Disadvantage: Minimizing short-term habitat for down wood and snag dependent species and
Processes.
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Alternative #4
L et Natural Successional Processes I ncor porate CWD

Objective: Allow natura succession processes to dominate

Prescription: No Action - naturd suppression, no thinning.

Goal: Maintain some untreated aress.

Consder thisalternative when one or mor e of the following conditions occur :

: vegetation manipulation is not scheduled to occur in an area
: slands are already on the trgjectory for attainment of late-successond conditions
: adjacent stands provide habitat.

Benefit: Diversty of habitat, congtant input of wood over time. Can be used as an experimenta
control to monitor differences between treatments.

Disadvantage: No economic return. Will take longer to attain other LSR objectives and to
accumulate quantities of large CWD and snags.

Selecting an Alter native:

For project implementation, the "best”" option, ecologicdly, isnot known. Asareault, it is
important to gpply the range of aternatives described above, sometimes even varying the
trestments within a gpecific unit to accommodate specid conditions. Management prescriptions
need to baance the benefits and disadvantages of the various prescriptions to account for the
overal LSR sructurad objectives. In addition, the gpplication of any one of these dternatives
needs to be considered in context with the conditions on the surrounding landscape. For multiple
entries, consder what would/could be done at each entry.

The process to determine which Alternative(s) are appropriate in a given situation would include
the following steps:

1. Determinethe overal objectives of the area under consideration i.e. LSR Zones, Landscape
Cdlls, and the objective for atainment of other structura festures including accderating growth
to achieve the desired stand diversity and large diameter green trees as well as CWD levels.

2. Evduate exiging levds of CWD (qudlitatively if quantitative measures are not known) in
context of both the individua plantation and the surrounding landscape.

3. Determine specific project area resource objectives for soil, wildlife and aquetic resources.
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Selecting CWD Levels Within an Alternative

Within each dternative there is a specified range of vaues for the volume of CWD that would be
appropriate. These values are taken from Table 12 and represent the range of historic conditions.
There may be times, depending on specific resource objectives, when the target value sdected may
be above thisrange. An example would be when it is determined that the opportunity existsto
provide habitat for smal mammals or cavity-dependent species and the objective isto exceed
higtoric levels to accomplish that objective. There are avariety of reasonsto leave varying levels of
CWD withinaunit. Itisnot gopropriate to aways meet the low end, the middle, or even the high
end of therange. CWD is naturdly variable on the landscape and prescriptions should strive to
retain thet variability.

In addition to the quantity of down wood, the quality of down wood (features such as size and
decay class) and arrangement should be a consideration for management. While dl sze classes
serve an important ecologica function, it isthe larger diameter logs and snags that are important for
many wildlife species. Large logs serve as denning Stes for marten and fisher and retain moisture
through the summer months, thus providing important habitat for terrestrid amphibians and small
mammas. Large snags provide critica habitat for many species, including spotted owls, bats and
swifts Bears dso utilize the large hollow snags for denning.

Research has shown that in young natura forests, the down wood component is found mostly in
decay classes|11-V. The mgority i.e. 60% of log pieces are in the smdl (<12") Szecdlass A third
of the pieces arein intermediate Sze classes (12-24"), and about 6% are greater than 24" in
diameter (Spieset.d 1988). If the larger Sze classes are not currently existing, prescriptions
should accommodeate the addition of this materid at alaer date. By thetime aforest isin an old-
growth condition about 11% of the down wood and snags are greater than 24" in diameter.

Determination of gppropriate levels of CWD to leave would include:

1. Determine specific Ste resource objectives for soil, wildlife and aguatic resources.

2. Evauate economics - the ability to pay for the operation versus the value. Current funding
mechanisms often do not alow for some of the prescriptions that would be gppropriate to
employ. The choiceis often between doing nothing or removing more trees from the Ste than
isdegrable in order to pay for the operation. 1D teams often struggle with weighing the benefit
of thinning plantations to encourage growth of larger trees and more diverse structure with
attainment of CWD levels.

Evauate therisk to the stands or watershed (blowdown, beetle, root rot, fire, etc.).

Example:

An Inter-disciplinary team (IDT) is assessing an areawithin the LSR to accel erate attainment of
late-successiona characteridtics. Initid consultation of this LSRA shows that the planning areais
within the CORE LSR Zone and specifically within Landscape Cell #3, which means thet the vast
mgority of the landscapeisin early an serd condition (about 30 yearsold). Thegod of thisareais
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to provide contiguous late-successona habitat and to increase the connectivity and dispersal
habitat across the landscape. After reconnaissance, it was determined that the mgjority of the
plantations in the planning area had low levels of down wood and snags, around 700 cu.ft./ac. The
units have been densdly planted to 350 tpa. The Site-specific resource objective isto provide
connectivity for late-successiond species in both the short- and long-term.

Alternative 2 would be gppropriate in this case - provide for CWD over time.

Usng an average size tree for a 30-or 35-yr. old plantation in the Oregon Coast Range (12"dbh
and approximately 90 feet tall to a4 inch top), the volume of the average tree would be 31 cuft.

Alternative 2 provides arange of vauestha will provide CWD habitat over time (i.e., 1102 -
3794 cu.ft./acre). To be within thisrange, it would be appropriate to leave between 13 and 106
trees per acre as snags or down wood.

The great variahility thet isfound in CWD leves leaves the team with a variety of levels that would
be appropriate in different parts of the same unit or in different plantations throughout the planning
area, depending on the desired resource objectives.

The number of treesin the stand (350 tpa) and the need to leave afairly dense stand (100-120
tpa) for future recruitment of CWD and to maintain sufficient canopy closure for connectivity, sill
leaves a sufficient number of treesto sell to pay for the operation. The contract vaue of the sdeis
such that up to 40 tpa could be left as down wood or snags and the project still pay for itself. No
hazard from afire, insect, or disease standpoint is involved, so the team choosesto leave 40 tpa
(or about 1200 cu ft./acre) as down wood and snags. Thiswould bein addition to the existing
CWD biomeass of 700 cu.ft./ac, bringing the total up to 1900 cu.ft./acre after harvest operations.

If the current level of CWD in the above example was more in the average range of the existing
conditions (i.e., around 3300 cu.ft./ac. from Table 14), a different determination of CWD needs
would be made. In this case, the desired range (1102- 3794 cu.ft./ac.) would result in a
prescription which varied from 0-16 tpa needed for down wood and snags ((3794-3300)/31)=16.
Since the contract value supports leaving up to 40 TPA as down wood or snags, the team may
decide to leave aminimum of 16 TPA as CWD or perhaps take the opportunity to exceed the
natura range and again leave 40 trees per acre as down wood or snags which would resultin a
volume of CWD of 4500 cu.ft./ac.

Projects may be appropriate which do not employ this method of assessment and determination of
CWD leves. These projectswill be submitted to the REO for review prior to implementation.

VI. MONITORING

Monitoring is critica to evauating our success in achieving late- successiona Structurd characteristics
acrossthe landscape.  Severd large scale ecologica questions surfaced in this assessment. These
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questions generdly revolve around management activities to improve older forest patch function by
increasing the area of interior forest, the connectivity between patches, and/or controlling human access.
These questions are not new and have been extengvely discussed in the literature and locdly in the
following documents. FEMAT (1993), First Approximation of Ecosystem Hedlth (1993), in the
Assessment Report. (1995), and a biodiversity conservation plan by Noss (1992). The following provides
some background on the significance of these questions to this assessment.

Interior Habitat

It is assumed that the bigger the paich of older interior forest, the better it will function as habitat for old-
growth dependent species. Interior forest conditions occur when microclimate conditions are stabilized --
beyond the influence of edge-effects. In this province, microclimate edge effects are sabilized within 3 tree
lengths (Concannon 1996, Chen 1991). Patch Size based on this definition provides an absolute minimum
basad only on microclimate. Other gpproaches to defining patch size have ranged from individua (OWL)
or species groups (HABSCAPES) to historica landscape vegetation pattern analysis. Species approaches
typicaly build on known home range sizes and progressively increases the patch Sze as a function of
number of species. The historica landscape pattern gpproach assumes that patterns of the past to which
the biota have adopted will be suitable for conserving these species into the future. Hence, knowing the
range of higtorica landscape patterns will help us manage for the appropriate mix of patchesin the
landscape. Both approaches were considered in the establishment of these LSRs in the Northwest Forest
Man.

Interior forest habitat conditions and area may be increased by dtering the structure of plantations next to
or within existing older forest patches. Accderating the development of these plantations to more nearly
gpproximate the characteristics of the surrounding forest should stabilize microclimate changes a the
perimeter and interior of older tands. These changes in humidity, temperature, light, and wind have
important implications to growth rates, species composition, and organic matter decomposition rates
(Concannon 1996, Chen 1991).

We would expect interior forest microclimate to develop and function differently depending on the
slviculturd prescriptions. If plantations are "left done”, dense stlands would develop which would reduce
arr flow, increase humidity, and reduce light in the surrounding naturd stands. In some cases, thismay be a
desrable response. Eventudly, these dense stands would sdlf-thin and microclimate conditions would be
expected to sabilize. Thiswould likely take much longer than if the plantations were thinned because of
the age-sze gap between the natural stands and plantations.

If plantations are managed to "look™ or function more like the surrounding natural stands, then microclimate
variability would be expected to be smilar to the surrounding stands over time. Following thinning, an
abrupt change in micro-dimate should occur depending on the density of remaining trees. Initidly air flow,
temperature and light would be expected to increase and humidity to decrease. This effect could be
moderated by light thins with multiple entries.
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Alternatively, plantations could be managed to maximize old growth characteristics. In alandscape
dominated by 100 to 150-year old homogeneous Douglas-fir sands, thinning plantations would cregte
idands of diversty with very different structure than the surrounding natural stands. Through underplanting
and multiple entry thinnings, this gpproach would moderate wind flows, and increase shading and humidity
over time. However, if aheavy thinning is gpplied, consderable drying would be expected until the
underplanted trees were well established.

At the stland scale, many aternative approaches are being tried and evaluated (Cataract-Wildcat- Y achats,
Big Elk, Grant/Feagles, and Callahan Cr. Dengity Treatments, Black Rock, Hebo Restoration). These
gtand leve trestments will help us better understand the responses of vegetation and some smal home
range animas to various silviculture density and coarse woody debris treatments. Whether these stand
level treetments will produce the desired habitat response for animals preferring large areas of interior older
forest conditionsis questionable.

Since the ecosystemn response, especidly the cumulative landscape effects, to these three gpproaches
(leave done, look dike, or max old-growth) is unknown, it seems that the most prudent and effective
approach would beto try dl of them in a systematic way. In essence, use an adaptive management
gpproach as described by Bormann et a. 1995. Thiswill yield avariety of sands and landscape
conditions which could then be compared, monitored, and evauated by future managers, scientists, and
citizens. Using an adaptive management approach to develop alandscape design directed towards
monitoring will provide future managers with better information and more choices about what should or
shouldn't be done to manage for older forest habitat.

Appendix G provides an example of how adaptive management could be used to increase the effectiveness
of amonitoring program. This example is hypothetica and needs to be further refined and developed
before it could be implemented. Development of a proposa would be in coordination with dl BLM and
National Forest management areas involved in the design.

Human Access

The Coast Range has been extensively roaded. Prior to 1945, the average size of security areas (areas
greater than 1/4 mile from aroad) was 3,000 acres. By 1990, it was reduced to 137 acres. Thisreduction
corresponds to the loss of wolves, fisher, and wolverine (Sudaw 1995). Indirect human disturbance and
roads may have effects on use of older forest habitat for many other species. Considering the human
population growth projections in the valey and coastd strip and the grester interest in outdoor experiences,
these potentia effects may become more significant over the next 20-30 years than possible positive effects
from glviculture trestments.

The Access and Travel Management Plan for the Sudaw N.F. identifies 700 miles of roads maintained for
public travel. The exigting road system is 2200 miles. To date, gpproximately 800 miles of road have
been hydrologicaly stabilized. This reduction in miles of maintained roads has been driven by declining
road budgets. To evauate the influence of roads and human disturbance on the functioning of older forest
habitat, access and travel management plans should be addressed in alandscape design.
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Connectivity

"Connectivity is ameasure of the extent to which the landscape pattern of the late- successona/old growth
ecosystem provides for biologica and ecologica flows that sustain late-successiond/old growth animd and
plant species’ (FEMAT, 1V-52). The term "connectivity" may have different connotations, depending on
the species, ecologica process, or scae being considered. Connectivity for large home range species such
as spotted owls will require a province-wide perspective while stands or groups of stands may be a
aufficient perspective for amollusk species.

The Forest Ecosystern Management Assessment Team (FEMAT) developed a Strategy of anetwork of
reserve areas with an intervening matrix to meet the needs of late-successona forest species. This Strategy
was adopted in the Northwest Forest Plan. Connectivity, as addressed in the strategy, can be broken into
3 mgor categories.

1) TheLSRsareintended to be large, contiguous blocks of habitat that can sustain populations or sub-
populations of most late- successiona associated species. The LSRs are spaced close enough together to
alow for mobile speciesto disperse between LSRs and interact with at least an occasiond genetic
interchange. The intervening matrix does not need to be late-successond habitat but must provide needs
for digpersang individuas.

2) Riparian Resarves (RRs) provide connectivity in the way of contiguous habitat for less mobile
species unlikely to survive outsde late- successond forests even during dispersd. "Riparian Reserves are
used to ... improve travel and dispersa corridors for many terrestrid animas and plants, and provide for
greater connectivity of the watershed. The Riparian Reserves will aso serve as connectivity corridors
among the Late- Successiond Reserves” (ROD, B-13)

3) The matrix is desgned to maintain small blocks of late- successond habitat to provide both "stepping
sones' for gpecies to move between LSRs and refugia for immobile species. "lsolated remnant old-
growth paiches are ecologicaly sgnificant in functioning as refugiafor ahost of old-growth associated
species, particularly those with limited dispersa capabilitiesthat are not able to migrate across large
landscapes of younger stands.” (ROD, C-44)

Landscape scale connectivity corridors were identified in this assessment (M ap 12). Monitoring the
effectiveness of these corridors will need to be done at the province scaeif not larger.

Snags and CWD

Assessing levels of CWD on the landscape is proposed as an essentid component of the CWD
assessment process. The field techniques to ascertain CWD levels have not been developed and agreed
upon a thistime. An essentid monitoring component is to assure that these techniques are: developed;
gppropriate for IDT use; reliable quditative estimate of existing CWD levels. Implementation monitoring
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will ascertain if avariety of CWD leves are being |eft on the landscape.  Effectiveness monitoring should
determine the vaue of providing new, smdl diameter CWD and/or no additiona CWD during the initid
commercid entry into young plantations for resources which might benefit from that addition.

Risk Assessment

One critical phase of monitoring is testing assumptions and revising management actions when
those assumptions are ingppropriate. In this assessment, severd hypothesis have been put forward
to assg in the understanding of landscape function. The following is an assessment of the benefits
and risk associated with following those hypotheses with management activities.

L andscape Analysis

L SR Zones provide a coarse assessment of the functions and roles of different areas of the
landscape. Landscape Cdlls help to set priorities for treatment opportunities. These designations
do not restrict management only to these areas. Prioritization of treatment areas does not restrict
the management of plantationsin lower priority landscape cells. There will be ecologica or
biological reasons to manage areas across the landscape; i.e., treatment windows, T& E habitat
restoration. The prioritization scheme was developed to suggest to managers that with limited
funding and people to implement activities that the most benefit, based on restoration of the best
habitat first, would be gained by implementing treatments in certain aress before others.

Priorities were established based on the same approach that was taken for aguatic restoration. It
tiesto the refugia concept. Large blocks that are rdatively intact and support intact populations of
organisms, are more important to restore than more degraded habitats. Our god is to create and
maintain the most late-successiona habitat within the least amount of time. With reduced budgets,
it’'simportant to focus efforts in areas where we can be most successful. Another option is to work
with the most degraded habitat. In these areas, there are isolated, scattered blocks of mature
forest and limited places to link those blocks; one would have to grow the vegetation more or less
smultaneoudy. This approach would take much longer to achieve the desired god and more
funding would be necessary to treat larger areas of the landscape. However, management of these
areasisimportant to help recover areas that once had habitat. If the priorities are wrong, thereisa
low risk to meeting LSR objectives. Project implementation will only be accomplished on
relatively smdl acreages within the LSRs; it will take decades to implement activities. There will be
enough flexibility to redirect our emphass

The team understands that some funding alocations are limited to work in matrix land use
dlocations. Thisassessment in no way attempts to guide type or spatia alocation of management
on matrix lands.

Successional Pathways
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The successiond pathway models are afirst attempt to understand how vegetation changes on the
landscape based on site condition and disturbance processes. There are scientific articles which
discuss successona models but we found none that try to understand succession by sub-series
environment. It isexpected that further refinement of these successond pathways will occur as
more people begin to eva uate these concepts. Historic photography of the area suggests that
these differences in vegetative conditions on the landscape do occur and are predictable. The
drawbacks of following these pathways are, for example, that wider spacing in the wet
environments cuts down on future options for conifer or you may loose the existing conifer due to
erratic blowdown. Its strength isin the variability of prescriptions that can be expected acrossthe
landscape. Another dternative isto devise alimited number (1 or 2) of prescriptions that will be
employed across the whole area. I in the wet environment, 80-100 conifers per acreisthe
precription, for example, managers would have to spend extra money trying to reduce vegetative
competition with the conifersin an areawhere wider spacing of conifers would have occurred
naturadly. ROD B-6 directsthat slvicultural prescriptions be varied across the landscape. These
successond pathways provide some guidance for achieving thet diversity. Whatever prescription
isemployed, it isimportant to leave al the pieces that are necessary to maintain the heath of the
ecosystem.

Disturbance Regimes

Thereisalow risk of not attaining LSR objectivesif the delinegtion of disturbance regime blocksis
not accurate. These are an initia attempt to understand the processes operating in the landscape.
Disturbance regimes were only one of the factors that went into landscape andyss. Types of
appropriate management prescriptions that will be employed do not follow regime blocks at the
gand level. On the landscape levd, trestments will be spread out spatidly and temporally.
Implementation of activitieswill take decades, and the focus can ways be changed if new
information becomes available.

L SR Landscape Monitoring Goal

Thelong-term god isto provide future managers, scientists, and citizens with better information and the
opportunity to evauate the effectiveness of different management approaches to achieving L SR objectives.

Many of the important issues about how to manage for older forest conditions will take at least 20-40
yearsto begin to address. Thisresponse time, which isrdatively short, is due to the productivity of the
Coagt Range. While this responsetime is short, it is much too long for human careers. Consequently, we
must setup and implement our management activities so future natura resource managers can evaluate the
effectiveness of the treatments we prescribe.

Currently we gpproach activities on a"project by project” basis with emphasis being given to stand or
reech level monitoring. Cumulatively, this gpproach may not "add-up" to the desired landscape level
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objectives for older forest ecosystems. Without a landscape monitoring strategy, this "project by project”
gpproach may not provide adequate comparisons for future generations.

Monitoring Components

The ROD 1994 has outlined the minimum implementation monitoring components that need to be
addressed in LSRs. Bureau of Land Management Resource Management Plans and the Siudaw Nationa
Forest Plan dl have incorporated sections on implementation monitoring. Those monitoring planswill be
tiered to for LSR concerns.

Currently there are severa ongoing efforts to evauate effectiveness monitoring strategies. The REO and
severa subgroup task forces are addressing specific components that should be included in an overall
drategy. The Eugene and Sdem Didricts of the BLM, the Sudaw N.F., and the Pacific Northwest
Research Sttion are initiating an effort to devise a pilot Province Monitoring Plan that will be implemented
throughout the Region. Those strategies will address LSR components that must be monitored. Locally,
we will tier to those higher levd plans.

This LSRA highlights the following specific monitoring components that need to be addressed:

An interagency evauation of landscape structura changes over time. This would include an assessment
of mature patch szes, the number of mature patches and the acreage of mature forest.

Specific T& E species habitat trends need to be evauated. Thiswould look at the changesin the
conditions of, for example, known northern spotted owl activity centers over time.
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VII. SUMMARY AND CONCLUSIONS

Severa management concepts were developed during the LSRA process. They are summarized below.
Basing Prescriptions on Ecological Principals

1. Thereare differences in the composition and structure of young, mature, and old-growth forests. Site
prescriptions need to acknowledge these differences.  In generd:
Older forests have large, shade-tolerant tree speciesin the overstory
Diverse verticd distribution of vegetation
Large amounts of CWD

2. Silviculturd trestments should be amed at “keeping al the pieces’, i.e., not focusing on growing larger
trees or developing an understory at the expense of other stand characteristics.

3. Sivicultura prescriptions should use the natural successiond pathways that occur based on disturbance
regime, and sub-series environment as a guideline to achieve L SR objectives.

4. Management objectives vary by serd stage of vegetative development. Prescriptions should employ
objectives which are attainable given the seral stage of the vegetation.

Management Guidelines/ Sideboards

1. Both the spotted owl and marbled murrelet draft recovery plans emphasize the need for avariety of
dlviculturd trestments to promote the natura diversity and variability found on the landscape.

2. Owlsfrequently use younger stands (i.e., natural stands 50-80 yrsold ) for roosting and foraging.
Thus, it is not recommended to treet these sandsiif they are located within 1.5 miles of a known owl
activity center

3. The ROD emphasizes the need for the Riparian Reserve network to provide dispersal habitat for owls
and other terrestrial species.  All proposed activities which dter dispersal habitat should assure that
adequate dispersa habitat exists prior to implementation.
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Prioritizing the Landscape

1. The LSR assessment processidentified the need to secure the “best” habitat areas first before
devoting limited funding and resources in more degraded areas.  This drategy affirms the agquatic
conservation/restoration strategy objectives and priorities developed by the Northwest Forest Plan.

2. Based on the current condition, amount and distribution of remaining late- uccessiona habitat within

the LSR and ownership patterns, three primary zones were identified.

- 1. The Core LSR Zone is designed to serve as the genetic pool or seed source for late-
successiond forest-dependent species.

-2. The Corridor LSR Zone will serve primarily to connect this L SR to adjacent LSRsto the
North (Hebo) and East (Cascades)

-3. The Buffer LSR Zone congsts primarily of checkerboard BLM landsin the central eastern
portion of the assessment area. Thisareaiis vitd for maintaining smal patches of late-successiond
forest habitat.

3. From these zones, Landscape Cdlls were developed. Prioritization was based on securing the best
habitat first, blocking up large patches and connecting isolated patches.
Priority 1 = Landscape Cell #1(areas colored in dark green on Map 12)
Priority 2 = Landscape Cdll #2 and #4 (areas colored in light green and red on Map 12)
Priority 3 = Landscape Cell #3 and #5 (areas colored in brown and purple on Map 12)
Priority 4 = Landscape Cdll #6 (areas colored in light blue on Map 12)

4. At the watershed scale, the terrestrid priorities and restoration emphasis areas outlined above will be
integrated with other resource concerns, such as aguatic and socia needs.

Opportunitiesfor Restoration and Potential Conflictsto Meeting L SR
Objectives

1. The LSRA identified that certain aress, i.e., the Connectivity/Diversity blocks to the southeast of LSR
RO267, the blocks of matrix in the Five Rivers, and the Big Elk areas are important for maintaining:
connectivity to the Cascades; the integrity of the CORE; and connectivity to other LSRS, respectively.
When finer-scale assessments, i.e., watershed analyss are done which evauate Riparian Reserve
widths, thisimportance should be considered. Until that time, as the ROD sates (C-30,31), 1-2 tree
height buffer recommendations should be maintained.

2. There has not been any ste-gpecific identification of areas for changesin land use dlocation. This
assessment provides the manager with some guidance of where those changes would be appropriate
should they be proposed in the future. Land Use Allocation (LUA) changes should be considered
where they would asss in the ability of the LSR to function. The highest priority isin the Core and
Connectivity LSR Zones and in Landscape Cdll #4. The Buffer LSR Zone would have areas where
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like-kind changesin LUA (i.e., change LSR to Maitrix in this areafor Matrix to LSR in other areas)
would be appropriateif it would benefit the functioning of other higher priority areas. Although change
proposals shoud assess the ecologica vaue of these isolated blocks.

3. Land ownership exchanges or acquisitions of lands should be considered when it would facilitate the
ability of the LSR to function. The ROD (C-17) itemizes legitimate reasons for land exchanges
providing the benefits are equa or greater to current conditions of the LSR ether in areadigtribution or
habitat quality. The priorities of these exchanges are asfollows.

Priority 1 = linkage aress, i.e., “Landscape Cdl” #4

Priority 2 = grategic pointsin the “Corridor” LSR Zone

Priority 3 = other strategic placeswithin the LSRs

The“Buffer” LSR Zone has the lowest priority for blocking ownership

It isnot the intent of this document to prescribe activities on lands other than LSR adlocations.
REO requested (January 1996) that L SRAs consider the condition of adjacent lands and
understand how they may influence the function of the LSRs.

Limitations of the LSRA and Analysis Needs at the Watershed Scale

The late-successond reserve assessment was alandscape level ook at terrestria ecosystems, how they
are currently functioning, how they could be functioning, and how to identify and prioritize habitat
restoration needs for late- successiona forest pecies.

Severd limitations were encountered during the analys's process which will need to be refined at the
watershed andysislevel. For example,

1. We were unable to andyze the current condition of vegetation within the riparian reserves across
ownership lines. Thislimited our ability to determine the condition of dispersa habitat within the riparian
reserve network.

2. Wewere not able to determine how much of the mature stands were remnant old-growth (i.e., what
portion of the LSR currently met the desired future condition). The vegetation anayss will thus need to be
further refined a the watershed level in order to assess these biological “hot-spots’ or refugia.

3. Dueto limitationsin the vegetation coverages, the interior forest habitat analyssincluded a 500-foot
buffer around al mature conifer patches. Thisresults in aworse case assessment of the interior forest
habitat condition. This anayss can be much more refined when done at the watershed scale and variaions
in edge severities and types are taken into congderation (buffer distances will vary, depending on edge

type).

4. The TE& S species andysis was indrumentd in determining priority restoration aress, refugia, and future
recovery potential of owls and murrelets on the landscape scale. At this scde and given the limitations of
matching survey efforts and species coverages, only the “big picture’ pattern and distribution on the
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landscape was analyzed. Survey coverage, data gaps, locations of other TE& S species, and the condition
of individual Stes (reproductive viability, etc.) will need to be further andlyzed at the watershed scae.

5. Special habitats were not mappable at the LSR scae. Wetlands, meadows, and other unique features
on the landscape will need to be addressed at the watershed scale.

6. Integration of the terrestrid system with the aguatic elements of an arealis more appropriate a a
amaler scae (i.e., watershed) and was not included in this LSR assessment. Appendix H provides
information, atained through this assessment process, by 5th field watershed so that it can be utilized for
finer-scale assessments.
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