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Abstract

Shephard, Michael E.; Winn, Lisa A.; Flynn, Bradley; Myron,
Rachel; Winn, Jacob; Killinger, Gregory; Silbaugh, John;
Suminski, Terry; Barkhau, Kent; Ouderkirk, Eric; Thomas,
James. 1999. Southeast Chichagof Landscape Analysis. General
Technical Report R10-TP-68. Sitka, AK;

U.S. Department of Agriculture, Forest Service, Region10, Tongass
National Forest, Chatham Area, Sitka Ranger District. 210 p.
(Landscape ecosystem analysis of the southeast portion of
Chichagof Island in the Alexander Archipelago, Southeast Alaska.)

This is the first full-scale landscape analysis on the Chatham Area of
the Tongass National Forest. It was initiated to collect and analyze in-
formation in advance of two timber sale projects scheduled for this
area. While Forest Planning and Project Planning are both guided by
the National Environmental Policy Act (NEPA), this document is NOT a
NEPA document and has no decision making authority. Its purpose is
to provide managers and the public with the most current resource in-
formation known for the Analysis Area. It describes the physical
characteristics (location, climate, geology/soils and hydrology); biologi-
cal characteristics (vegetation, wildlife and fish); and human utilization
of a 260,000 acre peninsula of Chichagof Island.

The report focuses on site-specific conditions and trends, summariz-
ing information about the biodiversity, landscape, ecological/ geological
characterization, forest vegetation, old-growth diversity, wildlife habitat,
riparian and aquatic habitat, and human use of the area. Future scen-
arios are developed utilizing the Spectrum Model for Long Range Ana-
lysis, and the information is organized and summarized to provide
guidance for project planners and the public.

Keywords: ecosystem management, resource management, lands-
cape analysis, biodiversity, old growth, second growth, habitat,
landtype associations, Spectrum Model, conservation strategy,
National Forest management.



Preface

In a statement on February 3, 1994, before the U.S. House of Representatives Subcommittee on
National Parks, Forests, and Public Lands, Chief of the Forest Service Jack Ward Thomas stated:

"I must say that my optimism is somewhat tempered by what | see as a growing perception
that, with enough science, we can find an impeccable solution to any resource management
problem. We livein asociety that seems to demand instant and perfect and perennialy
acceptable answers, but the Forest Service manages a resource that responds to human ac-
tivity over time frames of millennia. Through science, we can describe options for addres-
sing management problems and provide assessments of the consequences. But science sim-
ply will not and can not give society 'the answer.” Science isonly atool--in the end, all
managerial decisions are moral, not technical.”

The Southeast Chichagof Landscape Analysis was designed to be atool to help managers find
answers to difficult questions. These difficult questions will be asked as project level planning
proceeds within the Southeast Chichagof Analysis Area.

The effort we have undertaken was limited somewhat by the resources, support, and time avail-
able. Thisresulted in our inability to do all the things we wanted. One area for which we had
great intentions but limited activity was the desire to involve interested and affected peoplein
thisanalysis, or at least keep them informed of the work. We hope to strengthen this area during
subsequent project level planning.

| would like to acknowledge the considerable effort of all the members of the analysis team.
Thisanalysis and report happened as a direct result of the interest and effort of the individual
members. | merely asked the analysis team to perform the necessary analysis and get the report
done. They did' Asaresult, they deserve all the credit, and | accept any criticism of the work or
product.

The members of the Southeast Chichagof Landscape Analysis Team included Michael Shephard,
Brad Flynn, Rachel Myron, LisaWinn, Ted Allio, John Silbaugh, Kent Barkhau, Greg Killinger,
Jake Winn, Terry Suminski, Sheila Jacobson, Lorraine Thomas, Su Beall, Eric Ouderkirk, and
Ted Schenck. In addition, considerable support was provided by Ginny Lutz, Libby Dougan, Pat
Bower, Lisa Stocker, and Jean Kleinert.

The challenge in al analysisisto recognize what you have attempted, understand what you have
accomplished, and be outspoken in your acknowledgement of what was not accomplished and
what you do not know. Please contact meif you have any comments, criticisms, or suggestions.

James Thomas
Group Leader
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Southeast Chichagof Landscape Analysis

Chapter 1 - Introduction

Pur pose

The purpose of this landscape analysisis three-fold: provide a description of conditions
that will be used in the Affected Environment section of future National Environmental
Policy Act (NEPA) analysis; increase our knowledge and understanding of the ecological
systems and past and present human use within the Analysis Area; make recommenda-
tions and suggestions based on the above information and the new Tongass Land
Managment Plan for the Analysis Area (Figure 1-1). This document is a precursor to
NEPA analysis, not a decision document, and should be considered a working document.
Asnew information is obtained, it will be incorporated. An additional benefit of this
landscape analysisisthat all the information for a contiguous area is compiled for future
reference.

For thisanalysis, we have utilized a systematic, interdisciplinary approach for gathering
information and evaluating the condition of key ecosystem structures and functions. This
information and analysis can help identify management opportunities while sustaining the
diversity and productivity of the Analysis Area. Subsequent analysis and project
planning will strengthen our understanding of the Southeast Chichagof Analysis Area and
our abilities to apply ecosystem management to the Tongass National Forest. Better
understanding of the systems and use will enable usto:

1) Manage the renewable resources of the Analysis Area so that they are utilized in
the combination that will best meet the needs of the American people and
produce aregular periodic output without impairment of the productivity of the
land (Multiple-Use Sustained-Yield Act of 1960).

2) Use an ecological approach to achieve the multiple-use management of the
Analysis Area and blend the needs of the people and environmental valuesin
such away that the Tongass National Forest represents diverse, healthy, produc-
tive, and sustainable ecosystems (Robertson June 4, 1992).

3) Initiate project-level planning within the Analysis Areathat seeks to implement
the Tongass Land Management Plan (TLMP) and help provide atimber supply
from the Tongass National Forest consistent with sound multiple-use and
sustained-yield objectives.

The Southeast Chichagof Landscape Analysisisthefirst full landscape analysis on the
Chatham Area of the Tongass National Forest. It wasinitiated to collection and analysis
information in advance of two timber sale projects scheduled for thisarea. These two
timber sale projects are Finger Mountain on the west end of the Analysis Area and False
Island on the east end. In addition, the Southeast Chichagof Analysis Areais one of the
largest areas designated for timber production on the Sitka Ranger District. Substantial
timber harvest has already occurred on the east end of the analysis area and it is important
to have better information and understanding of the affected environment prior to
planning for additional timber harvest.

Chapter 1 - Page 1



Figure 1-1. Southeast Chichagof Vicinity Map
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Southeast Chichagof Landscape Analysis

The AnalysisArea

The Southeast Chichagof Analysis Areaislocated on Chichagof Island in Southeast
Alaska. Chichagof Island is the second largest island in the Alexander Archipelago.
Glacidly carved fjords along major fault lines have divided Chichagof Island into nearly
separate peninsulas. As aresult, the Southeast Chichagof Analysis Areais an ecological
entity - a peninsula - connected to the rest of Chichagof Island only along the northwest
side. Although most analysis was confined to this portion of Chichagof Island, linkages
to therest of the island are recognized, particularly with respect to wildlife issues.

The Southeast Chichagof Analysis Area covers approximately 260,048 acres on
Chichagof Island. It is defined by Tenakee Inlet on the north, Chatham Strait on the east,
Peril Strait on the south, and the rest of Chichagof 1sland on the northwest. It islocated
about 30 air miles north of Sitka, 10 air miles west of Angoon, and 3 air miles south of
Tenakee Springs. The Analysis Areais administered by the Sitka Ranger District on the
Chatham Area of the Tongass National Forest.

Background

Resour ce Planning

Resource planning for the natural resources within the Southeast Chichagof Analysis
Area has occurred in the past at avariety of scales and purposes. For example, the
Tongass Land Management Plan of 1979 and the 1997 revision analyzed the management
situation and provided general management direction for all lands and resources on the
National Forest. On the other hand, the Timber Management Plan of 1958 focused on a
single resource and provided a 10-year timber management plan for the Forest.

Resource planning on the same scale as the Southeast Chichagof Landscape Analysis has
occurred; however, it has focused solely on timber management. Between 1971 and
1990, the Forest Service prepared operating plans for the Alaska Pulp Corporation (APC)
50-year timber sale contract for successive 5-year periods. These operating plans were
for portions of Kuiu, Baranof and Chichagof Islands (including the Southeast Chichagof
Analysis Area) and were considered by the Forest Service to be mgor Federal actions
significantly affecting the human environment. Thus, they required the preparation of
Environmental Impact Statements (EISs). The Final EIS for the 1976-1981 Operating
Period of the Alaska Lumber and Pulp Company Timber Sale was released in February,
1976. Thisdocument marked the first integrated National Environmental Policy Act
(NEPA) analysisfor proposed timber harvest in the Southeast Chichagof Analysis Area.
Subsequent NEPA analysis for the 1981-86 and the 1986-90 operating periods also
proposed timber harvest activitiesin the Analysis Area.

In 1989, the Forest Service initiated Project-level EISsfor timber sale planning on the
Tongass National Forest. One of the first Project-level EISs was for the Southeast
Chichagof Project Area, which included ailmost all of the Analysis Area. In September,
1992, the Final EIS for APC Long-term Timber Sale Contract activities in the Southeast
Chichagof Project Areawasreleased. Although this EIS focused on timber sale

Chapter 1 - Page 3



Southeast Chichagof Landscape Analysis

planning, it included analysis of multiple resources and uses to determine what
management actions should be proposed.

L egislative and Management History

Logically, the history of the Southeast Chichagof Analysis Areais linked to national and
state legislation and policies. Legidation has affected land ownership in the analysis area
while management policies have had an impact on land use. This section is an overview
of legislative and management history. A more complete presentation of the legislation is
presented in Appendix B while afurther discussion of timber harvest levelsisgivenin
Chapter 4.

On December 18, 1971 Congress passed the Alaska Native Claims Settlement Act
(ANCSA). The act gave Alaska Natives $962 million and approximately 44 million acres
of land including 2 million acres for Native Cemetery and Historic Sites (Rakestraw
1981). The Analysis Area, includes selected lands in Value Comparison Units 239 to 243
and 245. In addition, four Native Cemetery and Historic Sitesin the Analysis Area have
been conveyed to Sealaska Corporation under ANSCA. These include 10.66 acres at
Hoonah Sound Village, 14.54 acres at Basket Bay Village, 17.50 acres at the Sitkoh
Creek Petroglyphs, and 7.0 acres at Point Craven Village near the east end of Peril Strait.
Subsequent legislation (ANILCA, see below) provides that timber on these lands may not
be cut except by agreement with the Native corporations. There are approximately 269
acres of private land in the analysis area. These are located along the shore in small
parcels (see Appendix C, for location, acreage and ownership). Additionally, ap-
proximately 10,545 acres are oversel ected by Kootznoowoo Inc. and Sealaska Regional
Corporation in what is called the Angoon Withdrawal. These overselected lands are cur-
rently restricted from timber harvest until the conveyance process is completed.

In 1979 the Chief of the Forest Service signed the Tongass Land Management Plan
(TLMP), the first Forest-wide Management Plan. This established geographic areas,
Vaue Comparison Units and Management Areas, and Land Use Designations (see Rela
tionship to TLMP later in this chapter).

In 1980 Congress passed the Alaska National Interest Lands Conservation Act
(ANILCA) which recognized the importance of subsistence resource gathering to rural
residents of Alaska. Subsistence was defined as. "The customary and traditional uses by
rural residents of wild, renewable resources for direct personal or family consumption as
food, shelter, fuel, clothing, tools, or transportation; for the making and selling of
handicraft articles out of nonedible by-products of fish and wildlife resources taken for
personal or family consumption; for barter, or sharing for personal or family consump-
tion; and for customary trade.” ANILCA provided for "the continuation of the op-
portunity for subsistence uses by rural residents of Alaska, including both Natives and
non-Natives, on public lands." It also stated as policy that subsistence uses of renewable
resources shall be the priority consumptive uses of all such resources on the public lands
of Alaska. ANILCA also authorized the Tongass Timber Fund to augment timber sales
and mandated atimber supply rate of 4.5 billion board feet per decade. ANILCA aso
required the evaluation of effects of National Forest management on subsistence uses and
the evaluation of alternatives to minimize adverse effects.
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Southeast Chichagof Landscape Analysis

In 1990 Congress passed the Tongass Timber Reform Act (TTRA). The TTRA repealed
the 4.5 billion board feet per decade timber harvest mandate and the set aside of Tongass
Timber Funds specified by ANILCA. The TTRA also required that operators working on
the long-term contracts harvest higher volume class timber only in proportion to its oc-
currence. It also mandated 100 foot minimum buffers on all Class | streams and those
Class Il streamswhich flow into Class | streams. The TTRA designated five new
Wilderness Areas and 12 new legislated LUD Il areas including the Kadashan drainage,
the north shore of Hoonah Sound, and Trap Bay in the Analysis Area (V CUs 235, 237,
and 247). Intotal TTRA prohibited logging on 700,000 acres of previously available
forest.

On September 30, 1993 Alaska Pulp Corporation indefinitely suspended operations of its
pulp mill in Sitka, and on April 14, 1994 the U.S. Forest Service cancelled the long-term
contract with APC due to a provision which required APC to operate a pulp mill or sim-
ilar facility.

In 1996 KPC attempted to obtain a 15-year extension to its long-term timber sale
contract. The extension was denied. KPC closed the Ketchikan pulp mill in March of
1997. In May of 1997 Phil Janik, the Regional Forester, signed the TLMP revision.

In April of 1999 Jim Lyons, Under Secretary of Agriculture for Natural Resources and
Environment, signed a new Record of Decision for the TLMP.

Relationshipto TLMP

The management of the Southeast Chichagof Analysis Areais guided by the TLMP
(1997) and the Record of Decision (1999). The TLMP assigned each Vaue Comparison
Unit (VCU) to a specific Land Use Designation (LUD). VCUs generally encompass a
drainage basin or watershed containing one or more large stream systems. Boundaries
usually follow easily recognizable watershed divides. These units provide areas for re-
source inventory and interpretation. The Analysis Area contains 18 VCUs (Figure 1-2).
We decided early in the analysis to use refined VCU boundaries for the Analysis Area.
Asaresult, the VCU boundaries and their acreages vary from those within TLMP. These
acreage discrepancies are not significant.

The 1979 TLMP had four different Land Use Designations and Management Areasto
facilitate Forest Plan implementation (Table 1-1). The 1999 TLMP has 19 LUDs of
which eight occur within the Analysis Area (Table 1-2, Figure 1-2). Also note that in
Figure 1-2 aparcel of land that is private has been added. This parcel on the shore of
Chatham Strait was transfered to SeaAlaska Corporation in 1999. Thisisthe only loca-
tion that this private land will be mentioned, we have chosen not to redo the entire analy-
sis. Although thisis a significant change for the Analysis Area, aland ownership change
does not invalidate the work compl eted.

The newly revised TLMP includes new Goals and Objectives, Management Prescrip-
tions, and Forest-wide Standards and Guidelines. These have changed the management
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direction applied to much of the Southeast Chichagof Analysis Area since the original
1979 TLMP (Table 1-1). Additionally, the 1999 Record of Decision mandated a 200-
year rotation in Wildlife Analysis Areas 3308 and 3627, i.e., all the VCUs from Corner
Bay around Chatham Strait to False Island (see Figure 4-18).

Table 1-1. 1979 Land Use Designations for the Analysis Area (from TLMP).

LUD VCUs Acres Percent
I 235, 237, 247 57,159 22.0%
[l 239 17,346 6.7%
v 230-234, 236, 238, 240-246 185,543 71.3%

Table 1-2. Land Use Designations (LUD) for the Analysis Area
(from 1979 TLMP and 1999 ROD).

LUD Development status Acres* Percent
LUD Il and Wild & =y o Natural 12,514 4.8%
Scenic River
TTRA LUD II Mostly Natural 44,679 17.3%
Old-Growth Habitat Mostly Natural 39,142 15.1%
Semi-remote o
Recreation Mostly Natural 20,557 7.9%
Scenic Viewshed Moderate Development 12,421 4.8%
Modified Landscape Moderate Development 5,189 2.0%
Timber Production Intensive Development 121,280 46.8%

*Total acreage (259,034) is dlightly less because the TLMP used aless accurate shoreline layer for the
whole Tongassin their analysis than what we used for this analysis (total acres 260,048).

Ecosystem M anagement

In 1992 Forest Service Chief F. Dale Robertson directed the Forest Service to emphasize
ecosystem management and landscape analysis on the National Forests. He committed
the Forest Service to an ecological approach to management and stated that this approach
would be used to achieve multiple-use management and that we must blend the needs of
the people and the environment in such away that the National Forests represent diverse,
healthy, productive, and sustainable ecosystems. When Jack Ward Thomas became
Chief, he reiterated this commitment. Their guidelines and principles for application of
ecosystem management are presented in Appendix B. These principles were applied to
the Northwest Baranof and Indian River timber sale planning projects. Thisanalysis
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Figure 1-2. The Value Comparison Units (VCU'’s) and Land Use Designations (LUD categories)
for the Southeast Chichagof Landscape Analysis Area.

*NOTE: The parcel of private land that runs from below Sitkoh Bay to Basket Bay was transfered
to Sealaska Corporation in 1999.
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Southeast Chichagof Landscape Analysis

builds upon this effort to apply landscape analysis and ecosystem management techniques
to aresource management plan for southeast Chichagof Island.

Asindicated by Chief Robertson, sustainable ecosystems are the goal of this appro-
ach. These have been defined as:

". .. the overlap between what people collectively want--for themselves and
future generations--and what is biologically and physically possible in the long
term. Thisview of sustainability identifies people as part of the ecosystem and
recognizes the ecological reality that people are beginning to dominate the Earth’s
ecosystems. This view also suggests that the goals of management cannot be
defined in purely biological terms that ignore the desires of people. If goals are so
defined, society islikely to change management to better suit their needs--thereby
replacing biological goals and preventing sustainability.” (Bormann et a. 1994)
(Figure 1-3).

Sustainability of an ecosystem can only be approximated because ecosystems are
constantly changing, with and without human activity. This provides a challenge for land
managers because public agency structure tends to resist change, making it difficult to
adapt and apply new management approachesto local conditions. Public policy is
formed in the political areng; it is often skewed by the special interests of those with
power and influence, and may not reflect what is physically, biologically, or socially
possible. The public’srole in decisions affecting land management is increasing, and
people are insistent that their demands are heard. Neighbors disagree, communities are
divided, voices become shrill, and lawyers thrive (Bormann et al. 1994).

Effective communication of scientific and management concepts to the public is essential
to having informed communities of interest. This document isintended to present what
we know about the current conditions on southeast Chichagof and possible management
options so that the public can assist in this process.

Three steps are required to calculate sustainability: 1) select the goods, services, and
conditions desired by society; 2) determine ecosystem patterns and processes thought to
be needed to maintain these goods, services and conditions; and 3) evaluate and set
priorities that meet societies demands within an ecosystem’ s patterns and processes (Bor-
mann et al. 1994). Table 1-3 lists possible items from 1 and 2 above, since these items
and their "quantities" are often the items over which groups disagree.
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Thiscircle represents all possible

This circle represents all possible
combinations of values and
benefits that MIGHT be sought
from the forest.

ecological conditions that will

result in continued existence

of the forest ecosystem, though
different combinations may produce
different types of forest ecosystems.

X

Selection of
these
combinations of
values do not
result in aforest
that continues to
yield required
values or benefits

The The forest
) with no active
SUStaI nable managernent to
For est produce values
or benefits

This sector represents a constrained selection

of values or benefits. Ecological processes give
afuture condition that continues to yield
required values and benefits.

Figure 1-3. A sustainable ecosystem may require some constraint in selecting the eco-
system goods, services, and conditions that society expects from an ecosystem. Thiswill
ensure continued production of particular values. Ecosystem management may also in-
clude the requirement for managing future options for change as a means of responding

to changes in societal preferences (After

Bormann et a. 1994).

Generally, land uses are defined at the Forest planning level. Asone moves from a
coarse to fine scale, it becomes clear that not every acre can produce the desired mix of
benefits. The new 1997 Forest Plan and the 1999 Record of Decision have addressed

many of society’s desires. We have also

made management recommendations for the

Analysis Areato help implement the new Forest Plan’ s Standards and Guidelines for this

portion of the Chatham Area.
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Table 1-3. Goods, Services and States Desired by Society
and Some Ecosystem Patterns and Processes Needed.

Society’s Desires Ecosystem Patterns and Processes

Disturbance and regeneration
Biological productivity
Regeneration of soil nutrients

Timber Volume
(High, low, none)

Sufficient old growth to maintain species distribu-

Species diversity fions

Salmon production Stream systems with natural flow rates
Stable deer population Well distributed functional winter range

L andscape Analysis

Comprehensive assessments over large geographic areas (such as landscapes) are one
tool for implementing ecosystem management. A landscape analysis should describe the
physical, biological, social, and economic conditions over broad spatial and temporal
scales and recommend appropriate changes in management direction. These assessments
provide the foundation for determining trends toward desired futures (Thomas 1996).

There are severa principles of an ecological approach to multiple-use management that
are key to understanding and managing for sustainable futures: (1) useinformation
across multiple scales; (2) determine reference conditions, establish current status and
trends and cooperatively agree on desired conditions; (3) assess the role of historic distur-
bance factors; (4) use multiple borders and boundaries for information collection; (5)
better recognize and address uncertainty and risk; (6) identify and address information
needs; (7) emphasize monitoring and evaluation; and (8) use an adaptive management
process (Thomas 1996).

L andscape Analysisand Timber Sale Planning

Landscape analysis fits between small-scale project planning and large-scale Forest
planning. At the Forest planning level we cannot include the amount of information that
is desirable with landscape analysis.

Project planning and Forest planning are both NEPA decision documents. These
documents must follow rigorous procedures of analysis and public involvement. The
Southeast Chichagof Landscape Analysisis NOT a NEPA document but isat an
intermediate scal e between the Project and Forest planning. Sinceit isnot adecision
document, recommendations are made that Project planning can utilize as much as makes
sense. Public input is desirable with alandscape analysis, but is not required. We had
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very little public input because of limited time constraints and the decision we made to
focus primarily on natural resources with this effort.

Traditional timber sale planning focuses on relatively small areas defined by the extent of
the proposed project. Although such project planning attempts to integrate resources and
assess cumulative effects, the coarser scale necessary for addressing cumulative effects
and resource interactionsis missed. Landscape analysis, on the other hand, assumes
resource integration and emphasi zes the relationships among resources on larger scales
and over longer temporal spans. Additionally, the landscape analysis is not burdened by
any specific proposed action. Thisanalysis over space and through time is necessary in
order to address landscape issues such as biological diversity, forest fragmentation,
maintenance of viable wildlife populations, and long-term, sustained commodity produc-
tion. These issues can best be addressed from the broader spatial and temporal perspec-
tive provided by landscape analysis, and can be overlooked or incompletely analyzed in
traditional project planning approaches.

Scientists, environmentalists and industry representatives are now discussing the need to
manage on the level of entire ecosystems instead of single resources (Wilcove 1994).
Louisiana-Pacific, for example, isdeveloping TerraVision, a set of tools and approaches
to achieve both ecological and economic goals (L ouisiana-Pacific Corporation 1995).
Much of thisinterest stemmed from the controversy surrounding the northern spotted
owl. Theimportance of an ecosystem approach was illustrated by Thomas et al. (1993),
who identified over 380 species of plants, animals, and fungi associated with old-growth
forests that would not be adequately protected under the earlier 1990 plan to protect the
northern spotted owl (Wilcove 1994).
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Chapter 2 - Analysis Area Description

Physical Characteristics

This chapter gives brief descriptions of the physical, biological, and human-impacted
characteristics of the Analysis Area; more detailed presentation are given in Chapter 4.
In addition, a discussion of management boundaries within the Analysis Areais presen-
ted.

L ocation
The Analysis Areaisin Southeast Alaska on Chichagof Island, the second largest island
in the Alexander Archipelago. Glacially carved fjords along major faults lines have
divided Chichagof Island into nearly separate peninsulas. The Southeast Chichagof
Analysis Area (260,048 acres) is a peninsula defined by Tenakee Inlet to the north,
Chatham Strait to the east, and Peril Strait on the south. This maritime setting has
affected the physical and biological characteristics and the human uses of the Analysis
Area

Climate

Southeast Alaska is within a humid temperate domain where cool temperatures and moist
conditions prevail year-round (ECOMAP 1994). Temperatures are moderated by the
Alaska Current, which circulates counterclockwise up the coast (Johnson and Hartman
1969). Datafrom aclimatic station in Tenakee Springs indicate a mean temperature of
28.6° F in January and 56.3° F in August. This station also indicates that the average
yearly precipitation at Tenakee Springsis 63.2 inches (1605 mm) (Farr and Hard 1987).
Precipitation occurs throughout the year, with June being the driest month (2.5 in; 64
mm) and October the wettest (11.3 in.; 287 mm). Additional climatic data are presented
in Appendix D.

Geology/Soils

Tectonics and bedrock geology have shaped this region of the State. Southeast Alaskais
composed of several bands of rock called terranes which originated far from North
Americain the Pacific Ocean (Brew 1990). Each band is composed of different materials
and measures hundreds of kilometers long by tens of kilometers wide. The three primary
terranes of the region are the Alexander (most of Chichagof I1sland and much of Glacier
Bay), the Chugach (most of Baranof Island, and the west coast of Chichagof), and
Wrangellia (athin piece of Chichagof Island inland along the west coast) (Brew 1990).
These terranes, separated by faults, have moved both vertically and horizontaly. The
Lynn Canal-Chatham Strait fault (between Chichagof and Admiralty Islands) has
experienced 60-110 miles (100-180 km) of movement over the last 100 million years
(Brew 1990). Thus, Chichagof Island has moved north relative to Admiralty Island.

The topography of southeast Chichagof is the result of folding and faulting of thick
sequences of sediments and the upwelling of magma which formed granite when it
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cooled. Cretaceous and Silurian aged granite (Figure 2-1) make up 69% of the Area.
Two calcareous formations (Kennel Creek and Paleozoic Marble) account for 6.3% of
southeast Chichagof (Loney et al. 1975). All karst features occur in these calcareous
formations, particularly in alpine areas. Karst is soluble rocks such as limestone,
dolomite, and marble; subsurface drainage is common and collapse features such as
caverns, sinkholes, and pits are numerous (Milanovic 1981). Additionally, rich fens, a
relatively rare nonforested wetland type, are located on lowlands below limestone. Table
2-1 presents the acreage for each of the bedrock formationsin the Analysis Area.

Table2-1. Major Bedrock Typesin Analysis Area (Loney et a. 1975).

Bedrock symbol Bedrock Formation Acres
Qu Unconsolidated Sedimentary Deposits 20,593

Kt Intrusive Igneous Rocks (Cretaceous) 142,543

Df Freshwater Bay Formation 2,413

Dsk Kennel Creek Limestone 13,770

Dskc Kennel Creek Conglomerate 4,682

Pzh Hornfels, Schist, and Gneiss 35,902

Pzm Marble 2,548

Sa Point Augusta Formation 1,317

Ss Intrusive Igneous Rocks (Silurian) 36,280

Soils on mountain and hill slopes are formed of decomposed bedrock and colluvial
material (deposited by gravity). Bedrock soils are generally shallow, while colluvial soils
are deeper and better drained. In addition, soilsformed of glacia till occur in patches
plastered along mountain and hill slopes to elevations of about 1,000 feet. Inthe valley
bottoms, soils have formed of river deposits, colluvial material, and marine sediments.

The cool, wet climate in the Analysis Area causes organic matter to decompose slowly,
creating soils characterized by organic surface layers. Where drainage is restricted by
topography or an impermeable layer, such as bedrock or glacia till, peatlands composed
of organic matter are common. In coarse alluvium (gravels and cobbles) the soils are
well drained and support forests. Where the alluvium is finer and restricts drainage,
nonforested vegetation communities such as fens and bogs form. Treeroot depthis
shallow, primarily in the nutrient-rich organic layers and the first few inches of the
mineral layers. Typicaly the root zone is moist, acidic, and contains most of the
nutrients available for plant growth (Heilman and Gass 1972). Soils formed from limes-
tone and marble are typically less acidic, higher in nutrients and, therefore, more produc-
tive. Large areas of these calcareous soils occur along Chatham Strait within the Little
Basket Lake, Basket Lake, Kook Lake, Buckhorn Creek, Whale Creek, and Trap Bay
watersheds.
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Hydrology

The Analysis Areaincludes watersheds which range from small, isolated drainages (first
order) up to drainages of more than 25,000 acres (fourth order). Thisincludes 26 "key"
watersheds which are greater than 2,000 acres and/or contain substantial anadromous fish
habitat. Eleven of these watersheds drain north into Tenakee Inlet, eight drain east into
Chatham Strait, and seven drain south into Peril Strait.

Streamflows for the Analysis Area are typical of island watersheds in Southeast Alaska
(Schmiege et a. 1974). These watersheds are short, steep and have runoff patterns
which respond directly to rainfall except for late spring snow melt. Generally, maximum
stream discharge of 12 cfs/mi2 occurs in October or November while snow melt in May
resultsin a second discharge peak. Infrequent winter storm freshets may result from
warm rain-on-snow events. Low flows of 3 cfs/mi2 generally occur between June and
August although low flows can also occur during prolonged winter cold periods.

Other factors which influence water flow and conditions in the Analysis Areainclude
groundwater recharge from karst features, fens, and shallow aquifers and seeps. Karst
features influence streams along Chatham Strait. These streams and watersheds with
calcareous rich fens are nutrient-rich, which contributes to fish habitat quality. Shallow
aquifers and seeps associated with valley floor wetlands and alluvium help sustain
summer and winter base flow in main stream channels.

Biological Characteristics

Vegetation

Vegetation in the Analysis Areavaries by elevation. Mountain hemlock (Tsuga merten-
siana), heath, and alpine meadow communities occur at high elevation. Dominant
species include Merten’ s mountain-heather (Cassiope mertensiana), Alaska moss heather
(Cassiope stelleriana), and stunted stands of mountain hemlock.

Sitka alder (Alnus sinuata) and salmonberry (Rubus spectabilis) dominate on steep brush
fields. Other speciesthat are common include Sitkawillow (Salix sitchensis), lady fern
(Athyrium filix-femina), stink currant (Ribes bracteosum), and false hellebore (Veratrum
viride).

Beside and below the brush fields are highly productive, forested slopes. Common plant
associations include Sitka spruce/blueberry (Picea sitchensis/Vaccinium spp.), western
hemlock/blueberry (Tsuga heterophylla/Vaccinium spp.), and western hemlock/blue-
berry/shield fern (Tsuga heterophylla/Vaccinium spp./Dryopteris austriaca). [See
Chatham Area s Forest Plant Association Management Guide (Martin et al. 1995) for
more information.]

Valley bottoms have deposits of compact till and marine silt deposits which are impervi-
ous to water penetration. On these substrates, wetlands predominate. One wetland typeis
rich fens, or areas of sedge peat accumulation, with a high water table and neutral pH.
Also common on the valley bottom is a shorepine/crowberry (Pinus contorta/Empetrum
nigrum) community, which is a scrub shrub blanket bog. On gently sloping landforms,
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mixed conifer series communities, such as mixed conifer/blueberry (mixed conifer/Vac-
cinium spp.) and mixed conifer/blueberry/skunk cabbage (mixed conifer/Vacciniun/
Lysichitum americanum), are dominant. Near large streams, where drainage is better,
highly productive Sitka spruce stands dominate.

Wildlife

The area supports awide variety of wildlife species, including brown bear, marten and
Sitka black-tailed deer. The wildlife of the Analysis Area contribute significantly to the
economic, recreational, and subsistence needs of both local residents and visitorsto the
area. Demand continues to grow for opportunities to both hunt and watch wildlife.

The habitat needs of the wildlife speciesin the Analysis Area, the maority of which are
associated with old-growth forests, must be integrated with the management of other
resources. The old-growth forests of the Analysis Area are valuable as wildlife habitat
and as a source of high quality timber. Balancing these important but conflicting values
iscritical.

Fish

The Analysis Area contains 45 fish streams catalogued by Alaska Department of Fish and
Game (ADF& G) as anadromous, including the previously mentioned 26 key watersheds.
Within the Analysis Area, there are 249 miles of Class | streams, 210 miles of Class 1|
streams, and 349 miles of Class |1 streams. (Class| streams have anadromous fish or
habitat upstream of barriers that can be enhanced, Class |1 streams have resident fish
populations, and Class |11 streams have no fish populations.)

Most of the moderate to larger streamsin the Analysis Area contain native runs of pink
salmon (Oncor hynchus gorbuscha), chum salmon (O. keta), coho salmon (O. kisutch),
and anadromous Dolly Varden char (Salvelinus malma). Estimated annual production of
the streams in the Analysis Areainclude 1,510,000 adult pink salmon and 27,400 adult
coho salmon. We calculated production estimates for these two indicator species, but
there is substantial production of other fishin the Analysis Area. Sockeye salmon (O.
nerka), an important subsistence fish, occur in the Kook, Basket, and Sitkoh Creek
systems. All three watersheds have lakes accessible to anadromous fish. Cutthroat trout
(O. clarki) (resident and anadromous), Coastal sculpin (Cottus aleuticus), and steelhead
trout (O. mykiss) also occur in many of the streamsin the Analysis Area.

Pink and chum salmon spawn in the freshwater in the summer and early fall and emigrate
to saltwater almost immediately after emergence from gravelsin the spring (Table 2-2).
After spawning in streams, coho salmon, steelhead trout, cutthroat trout, Dolly Varden
char and coastal sculpin spend at least part of their life cyclesin streams. Sockeye
salmon spawn in both lakes and streams but predominantly rear in lakes.

An assessment of Southeast Alaska salmon stocks was recently completed (Halupka et al.
1995). All available information on the biological characteristics and population status of
anadromous salmon in Southeast Alaska was reviewed. Kadashan River, a north-facing
drainage, has an early pink salmon run, with an average run date of July 25. For
comparison, Indian River, a south-facing drainage across Tenakee Inlet, has a late pink
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salmon run, with amean run date of September 10. Kook Creek also has alate pink run,
with a mean run date of September 2.

Several watershedsin the Analysis Area have waterfalls on their main channels that
either exclude all anadromous fish or substantially limit fish habitat accessible to
anadromous fish. These barriers occur in the Whale, Little Basket, White Rock, Broad,
Broad Finger, and "Pinky" Creek systems. Resident Dolly Varden char and cutthroat
trout are the most common fish species present in available fish habitat upstream of
waterfalls which are barriers to anadromous fish.

Table 2-2. Life History of Coho, Pink, and Chum Salmon in the Analysis Area.

SPECIES MONTH

COHO J FMAMJI J A S OND
Adults enter stream | |

Eggsin gravel | |

Fry rearing | |

Fry overwinter | |

Yearlings rearing

Y earlings overwinter ‘ |
Smolts to saltwater |

PINKS& CHUMS

Adults enter stream |

Eggsin gravel | | | |
Fry to saltwater

Human Dimension

Historically, Native and non-Native settlements were found in the Analysis Area, while
logging camps at Corner Bay and False Island are more recent. These settlements, and
resources extracted from them, shaped the Analysis Area and the people who lived there.
Timber harvest from the Area provided jobs and helped support the economy of the
region, while the lumber and pulp from this harvest was distributed throughout the world.

Presently caretakers at the False Island and Corner Bay 1ogging camps and the Chatham
Cannery in Sitkoh Bay are the only year-round residents in the Analysis Area. This does
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not mean, however, that people do not affect the Area. Subsistence, recreation and
commercial activities all occur here.

The anadromous fish streams produce salmon important to the commercial, sport and
subsistence fisheries in Southeast Alaska. Commercial salmon fishing provides signifi-
cant income for Arearesidents, including the seine fisheries for chum and pink salmon
from Tenakee Inlet and Peril Strait and the troll fisheries for coho and chinook (which are
not produced in any streams on the Analysis Area). Thisareaisimportant to residents of
Tenakee Springs, Angoon, Hoonah, Sitka, Juneau and Petersburg for subsistence hunting,
fishing and gathering. Coho, pink, chum, sockeye and chinook salmon, steelhead and
cutthroat trout, and Dolly Varden char are all targeted, while sockeye from Kook Lake
Creek (Basket Bay) and Sitkoh Lake Creek are especially important for subsistence
fishing. In addition, tourists from around the world come to recreate.
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Chapter 3 - Issuesand Key Questions

Resour ce Management | ssues

The purpose of the Southeast Chichagof Landscape Analysisis to increase and document
existing knowledge of the ecological systems and human uses within the Southeast
Chichagof Analysis Area and to make some recommendations related to future
managment of the area. Thisincreased understanding will help resource managers and
public stakeholders address a broad range of resource management issues. This chapter
describes the resource management issues identified for this analysis and lists key ques-
tions that were addressed.

The resource management issues identified for the Area Analysis have been derived in
part from public issues identified for two recent planning efforts. Although the two
planning efforts are at different scales - one at the Forest scale and the other at a project
scale - they both encompass al or parts of the Analysis Area. In alarger sense, the issues
identified for both of these efforts are accurate reflections of the issues relating to all
National Forest management on the Chatham Area of the Tongass National Forest. The
first source for issues was the Tongass Land Management Plan Revision, including the
Supplement to the Draft Environmental Impact Statement (USDA 1991) and the Revised
Supplement to the Draft Environmental |mpact Statement (USDA 1996). The second
source was the Southeast Chichagof Project Area Final Environmental Impact Statement
(USDA 1992).

A statement was prepared to describe each resource management issue, and key questions
were developed to help focus the analysis toward specific information that is needed or
desired. The following sections describe the resource management issues and questions.
The results of these key questions are found in Chapter 5 and in Appendix G, which
describes future management scenarios as modeled by Spectrum.

The resource management issues identified for this analysis are assembled into the
following issues and sub-issues.

* Ecological Issues.
Biodiversity, Karst
* Forest Vegetation | ssues.
Timber Management, Old Growth, Second Growth, Wildlife
* Aquatic I ssues.
Fish Habitat
* Human Use Issues.
Heritage Resources, Recreation, Scenic Resources, Subsistence, Land Use,
Transportation Systems
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Ecological 1ssues

Biodiversity. Biodiversity is defined asthe variety of life and its processes, including the
variety in genes, species, ecosystems, and the ecological processes that connect
everything in ecosystems (Jensen and Bourgeron 1994). The maintenance of biological
diversity may be discussed using a species (fine filter) approach or an ecosystem (coarse
filter) approach. Inthe Area Analysiswe use one approach or the other, depending on
the specific question being addressed.

Key Questions:

1) What is the distribution and variety of the landtype associations (landscapes) that
make up the Analysis Area? How has management activity been distributed across
the landtype associations?

2) How representative are the natural setting LUDs as compared to the moderate and
intensive-development LUDs for landtype association diversity?

Additional questions that pertain to biodiversity are covered in the sections on karst,
forest vegetation, and fish and wildlife.

Karst. The extent and importance of the karst and cave resources of the Tongass
National Forest have only recently cometo light. The recent studies and surveys,
including a"Karst and Cave Resource Significance Assessment” (Aley et al. 1993) done
for the Ketchikan Area, have indicated an extensive resource of significance. This
information has been incorporated into the standards and guidelines in the Tongass Land
Management Plan Revision (1997).

The Analysis Areaincludes significant karst features. Most of these features are located
in the easternmost portion of the Analysis Area, although their extent and significance
have not been well documented. Local individuals and regional organizations are
interested in karst and cave resources on Chichagof Island.

Key Questions:

1) Where does karst occur within the Southeast Chichagof Analysis Area? Isany of
it high-vulnerability and deserving of special consideration?

2) What restrictions, if any, does responsible stewardship of these karst resources
place on future management and human use?

Forest Vegetation | ssues

Timber Management. The old-growth forests of the Analysis Area are valuable for
biological diversity, wildlife habitat, subsistence resources, recreation opportunities, and
scenic quality. These forests are also an important source of high quality timber for
maintaining a viable wood products industry in Southeast Alaska. Balancing output of
these important but often conflicting resources of old-growth forestsis adifficult
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management problem. Old-growth forests have been the only source of timber produc-
tion to date within the Analysis Area. The lack of mature second growth within the
Analysis Area guarantees that old-growth forests will continue to be in demand for timber
production for the next 50 years.

Areas of the National Forest allocated to timber management are expected to exhibit a
certain mosaic of forest conditions across the landscape. These forest conditions will
vary by stand age, structure and density, species composition, site conditions, and the
method and frequency of silvicultura practices. It isimportant to consider the desired
future condition of the managed forest and to describe this condition in terms of the
current mosaic that is established.

There has been considerabl e discussion regarding methods of timber harvest and the desi-
rability of even-age versus uneven-age management systems. In particular, the discus-
sion has focused on clearcutting and alternatives to clearcutting. In 1992, then Chief of
the Forest Service F. Dale Robertson stated that, "1n making future forest management
decisions, clearcutting is to be used only whereit is essential to meet specific Forest Plan
objectives..." The objective isto make greater use of single tree selection, group selec-
tion, green tree retention, shelterwood, seed tree, and other regeneration cutting methods.
In the Record of Decision of thenew TLMP, it states"...it is estimated that 65% of
harvesting will involve clearcutting, with the remaining 35% utilizing other methods"
(USDA Forest Service 1997).

Key Questions:

1) What isthe extent of the timber resources within the Southeast Chichagof Analy-
sisArea?

2) How might concerns for visuals and deer winter range affect timber outputs?
What are some possible scenarios for sustained yields from the Analysis Area?

Old Growth. Old-growth forests provide a connection to the past. They are areas that
people view as pristine, undisturbed by humans. Old-growth forests give people a sense
of security by preserving a part of the natural world.

There are numerous definitions of old growth, many of which are specific to different
forest types. The new TLMP states "Old-growth forest is characterized by a patchy
multi-layered canopy; trees that represent many age classes; large trees that dominate the
overstory, large standing dead (snags) or decadent trees; and higher accumul ations of
large down woody material. The structure and function of an old-growth ecosystem will
be influenced by its stand size and landscape position and context" (USDA Forest Service
1997).

Maintaining old-growth forestsis directly related to all of the other issues discussed in
this section. Old-growth forests are important for maintaining biological diversity on a
given site, and they contribute significantly to diversity across the landscape. They
provide structural and biological environments that are important for wildlife habitat and
subsistence. Not only isthe amount of old growth significant, but also its distribution
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across the landscape. Natural processes such as landslides and windthrow, and human
activities such as timber harvest and road building, fragment old-growth forests. Frag-
mentation is the process of breaking contiguous blocks of old-growth forest into smaller
areas. Thisresultsin the creation of more edge habitat and less core (interior) old-growth
habitat.

Key Questions:

1) What is the extent of old-growth forest within the Southeast Chichagof Analysis
Area? What restrictions, such as LUD Il areas and old-growth reserves, need to be
considered with future resource management and human use of the old-growth
forest?

2) What isthe existing mosaic of forest conditions within the Analysis Area, given
wind disturbance and timber management? How can future management use this
information?

3) What isthe extent of old-growth forest fragmentation within the Analysis Area?
How does this fragmentation affect future resource management and human use?

Second Growth. Many individuals concerned with protecting old growth view areas
previously harvested as forever allocated to asingle (or limited) resource use. Some
people believe these areas will never again provide the habitat niches, visual appearance,
or spiritual significance that unmanaged old growth provides.

There are opportunities for manipulating forest structure and composition to promote
habitat for wildlife species. For many species, the habitat provided by old-growth struc-
tureisimportant and, for afew, critical. Where the emphasis of second-growth
management is wildlife habitat, intermediate treatments can increase horizontal and verti-
cal structural diversity and allow more sunlight to the understory. The goal of this type of
prescription isto accel erate stand devel opment to a mature forest condition closer to old
growth.

These previously harvested areas are important as a sustainable source of raw material for
the timber industry. There iswidespread interest in managing second growth (perhaps a
better term is young growth) to accelerate commercial wood production. The calculated
allowable sale quantity in the current Forest Plan permits harvest levels today that are
somewhat higher than would be permitted if regenerated stands received no intermediate
trestments. Thisis based on modeling forest production with precommercial thinning.
Hence, precommercial thinning isimportant to reaching the proposed annual harvest
(USDA Forest Service 1997).

In addition to accelerated fiber production, there isinterest in promoting accel erated
"value production."” Second-growth management opportunities exist for multiple
thinnings and pruning to promote the growth of high-value sawlogs. With aworldwide
reduction in the supply of high-quality sawlogs typically associated with old-growth
forests, the value of these products should continue to grow at a rate above that of wood
products as awhole.
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Key Questions:

How extensive is second growth within the Analysis Area? How much thinning has
occurred? What potential do these second-growth resources have for future timber
management?

Wildlife and Fish I ssues

Wildlife Habitat. The Analysis Area supports many wildlife species that contribute
significantly to the economic, recreational, and subsistence needs of both local residents
and visitors. Demands for opportunities to both hunt and watch wildlife are increasing.
The old-growth forests of the Analysis Area are valuable for wildlife habitat and as a
source of high-quality timber. Balancing these conflicting values of old-growth forestsis
critical.

Key Questions:

1) Whereisthe high-value deer habitat and how has it changed since the onset of
industrial logging (1956)? How has timber management affected deer-carrying
capacity? What are the habitat effects for bear and marten since 19567?

2) How has old-growth forest fragmentation affected wildlife habitat, and what
connections should we strive to maintain or restore?

3) What impacts might future timber harvest have on high-value deer winter range?

Fish Habitat. The fisheries of the Tongass National Forest contribute to the economic,
recreational, and subsistence needs of the residents of Southeast Alaska and visitorsto the
region. The riparian habitat within the Analysis Area provides shelter, hiding places,
food, and rearing areas for the salmon, trout and char using the streams and lakes.
Changes in water quality and riparian habitat can ater a stream’ s ability to support fish.

In 1994, an Alaska Anadromous Fisheries Habitat Assessment (AFHA) studied the effec-
tiveness of current procedures for protecting anadromous fish habitat on the Tongass
National Forest and determined if any additional protection was needed (USDA Forest
Service 1995). This assessment concluded that the previous measures were not fully
effective for preventing habitat degradation or protecting salmon and steelhead stocksin
thelong term. The 1997 TLMP took this information into consideration and incorporated
all the major tenets of the recommendations from the AFHA report (USDA Forest
Service 1997).

Key Questions:

1) What are the past and current conditions of the riparian habitat within the Analy-
sisArea? How will this affect future resource management and human use?

2) What are the key fish-producing habitats within the Analysis Area?
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3) What geographic areas within the Analysis Area are particularly sensitive to
natural or human disturbance that could adversely affect riparian and aguatic habitat?

Human Use | ssues

People have been living on or using this portion of Chichagof Island for thousands of
years. In this section we identify patterns of prehistoric and historic human use, subsiste-
nce use, recreation use, and commaodity production in the Analysis Area. We also
discuss, where possible, the social values of the physical and visual environment.

Key Questions:

1) What patterns of prehistoric, historic, and current use can be identified within the
Analysis Area? Have prehistoric and historic residents and users of the landscape had
any effect on the landscape?

2) What are the subsistence resources within the Analysis Area? Who are the subsi-
stence users of the Analysis Area and what portions of the area do they use? Based
on the available data, what is the degree of overlap between the most used areas and
the highest quality winter deer habitat?

3) What has been the past recreation use of the area? What is it currently and what
will it be in the future?

4) How has management since 1956 affected visuals? Are there areas that exceed

the maximum disturbance threshold for visuals? Which areas have the greatest
capacity to be managed and still be visually acceptable?
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Chapter 4 - Conditionsand Trends

Biodiversity

Forest ecosystems are neither discrete nor easily delineated. At any scale, the
components of an ecosystem such as the plants, animals, and the abiotic elements (air,
water, soil, sunlight, for example) interact both within and beyond that scale. Ecosystems
can be thought of as a nested geographic arrangement, with smaller ecosystems within
larger ones (Haber 1994, Bailey 1996). A tenet of landscape analysisisto view a particu-
lar project or activity from at least one geographic scale larger than the project or activity
level, using ecological boundaries to delineate these views. The hierarchy of geographic

scales shown in Table 4-1 was used for this landscape analysis. Past analyses focused
primarily on the landtype and landtype phase levels, while this analysis focuses on the
subsection and landtype association levels.

Table4-1. National Hierarchy of Ecological Units.
Planning and Ecological Purpose, Objectives, and General Size Land Area used
Analysis units General Use Range in this Project
Scale
Ecoregion
Global Domain Broad applicability for 1,000,000'sto Not Applicable
modeling and sampling. 10,000's of
Continental | Division Strategic planning and square miles.
assessment. |nternational
Regiona Province planning.
Subregion Section Strategic, multi-forest, 1,000'sto 10's Region 10 wide
statewide and multi-agency | of square miles
analysis and assessment.
Subsection Tongass wide/
Chatham wide
Landscape Landtype Forest or area-wide, 1,000'sto 100's | Southeast
Association planning, and watershed of acres Chichagof scale
analysis.
Land Unit Landtype Project and management 100'sto less Project level,
areaplanning and analysis. | than 10 acres i.e., for timber
Landtype sales (The CLU
Phase layeris
equivalent to
these units)

Source: USDA Forest Service 1993

Biodiversity, an abbreviation of biological diversity, is defined as the variety of life and
its processes, including the variety in genes, species, ecosystems, and the ecol ogical

processes that connect everything in ecosystems (Jensen and Bourgeron 1994). Biodiver-
sity has become a growing concern, given the species extinction rate we are now
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experiencing. We need to sustain species diversity at several spatial scales, not just on
the earth as awhole, but within our own reach (Klijn 1992).

Biological diversity is discussed from a species (finefilter) or ecosystem (coarsefilter)
approach. The species approach works well where the aim is to aid a known species
whose survival isthreatened. The ecosystem approach works well where we have
inadequate knowledge of numbers and kinds of species and the relationships among them
in an ecosystem, and where the best approach for conserving them is to ensure that the
ecosystem maintainsits overall structure and function. In this biodiversity analysiswe
use both approaches.

CoarseFilter

To preserve ecosystem variety, we need to classify and map the type and extent of
ecosystems. Thistask isdifficult, however, since ecosystems are intricate and can be
recognized at various scales from the continental to the very specific. Also, not all
ecosystems are equally susceptible to human-induced change. For the Analysis Areathe
following three types of coarse filter diversity types were analyzed:

L andscape diversity. The landscapes or landtype associations that make up the waters-
heds of the Analysis Areavary in patterns of distribution and size. They have been
affected differently by natural and human disturbance. We mapped the landtype associa-
tions and compared their distribution among watersheds and with past harvest activity. A
representative analysis was done to compare landtype associationsin VCUs removed
from the timber base with landtype associations in VCUs available for timber harvest.

Structural diversity. Disturbances such aswind, disease, and landslides increase diver-
sity in forest canopies and result in many-aged cohorts across the landscape. (Cohort
refersto agroup of trees regenerating after a single disturbance.) Wind-generated stands
were mapped for southeast Chichagof and compared to timber harvest activity. These
types of disturbances, as well as timber management, create forest fragmentation, which
isaconcern for wildlife species. (See disturbance and patch analysis discussions in the
forest vegetation section).

Geologic diversity. The distribution, composition, and structure of limestone in our
temperate humid environment create kar st, which may contain cave features (both
abiotic and biotic) that are uncommon or rare. The most recent USGS geology map was
digitized into GISto aid in locating potential karst areas within the Analysis Area.

FineFilter

A species, or finefilter, approach was used for terrestrial animals and fish populations.
Other diversity concerns that were not considered for this analysis include vascular and
nonvascular plant species, invertebrates, and genetic diversity.

Threatened, endangered or sensitive species. Animal species known to have reduced

numbers or limited distribution were considered individually and, when appropriate,
surveys of these species were completed.
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Salmon stock diversity. Maintenance of individual salmon stocksis a primary concern
to insure survival of both stock diversity and sustainable salmon production. Riparian
conservation areas were added to GIS using riparian transect data from other locations on
Chichagof Island.

L andscape Description

L andscape Processes

A complete characterization of alandscape or landform must involve a description of the
feature, the processes involved in its formation, and its development through time
(Chorley et al. 1984). There are five primary processes which influence the landscape:
tectonism (geological plate movement), glaciation, hill slope processes (land slides and
surface erosion), fluvial processes (streamflow and sediment transfer), and wind.
Tectonic and glacial processes operate on a geologic time scale. On southeast Chichagof,
landforms are generally less than 12,000 yearsold. Hill slope and fluvia processes have
the greatest potential to affect resource condition on atime scale of yearsto decades. The
processes most relevant to management issues are discussed in greater detail in the
following section, and generalized landscape and stream descriptions are located in
Appendix E. We have attempted to treat the study area holistically and to discuss the
development of the landscapes, soils and vegetative typesin relation to the major distur-
bance factors in these watersheds.

Tectonic Processes. Tectonic activity affects the study area on different temporal and
gpatial scales. On the geologic time scale, the movement of large terranes has resulted in
the many different assemblages of bedrock in Southeast Alaska (Brew 1990). Much of
the limestone that covers portions of southeast Chichagof and Prince of Wales Island
originally formed in the south Pacific Ocean several hundred million years ago (Brew
1990). On ashorter time scale, the geologic fault between Sitkoh Bay and the Kadashan
River valey created aweak zone in the rock which glaciers then carved out, resulting in
the low and straight connection between them. On atime scale of thousands of years,
some movement has probably occurred along this fault.

Glacial Processes. Glaciation has exerted the most profound effect on the soils and
plants of the study area. The Wisconsin glaciation, which ended 12,000 to 13,000 years
ago (Miller 1973), along with earlier glaciations, resulted in U-shaped valleys and higher
elevation cirque basins. The glaciers scoured some areas to bedrock and deposited basal
till and ablation till elsewhere.

After Wisconsin deglaciation, sealevel was much higher than it is today, allowing marine
silts and sands to be deposited in many low-lying valleys of northern Southeast Alaska.
Miller (1973) mapped extensive deposits of the Gastineau Channel Formation in the
Juneau area, and it is likely that these marine silts and sands now underlie many wetlands
in the low-lying areas of the watersheds in southeast Chichagof.
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The Little Ice Age was a period of worldwide cooling and glacial advance from the
middle of the 13th through the late 19th century (Porter 1986). During thistime, glaciers
completely covered Glacier Bay. On southeast Chichagof, the upper treeline and forest
composition may have been influenced by deeper winter snow pack and more severe
avalanching than today.

Hill Slope Processes. Erosion has had alarge effect on topography since the Wisconsin
glaciation. Many colluvia and aluvial fans (partialy formed by debris torrents) were
deposited on the valley floors during thistime. Recent landslides suggest this processis
continuing within the Analysis Area. Initiation of landslides in an undisturbed envi-
ronment is linked to temporary water table development during high-intensity storms
(Swanston 1969). Landslidesin timber harvest areas are generally on gentler slopes and
significantly smaller than those in an undisturbed environment (Swanston and Marion
1991).

Fluvial Processes. Fluvial, or moving water, processes created the flood plains and
aluvial fansin the study area. Based on the volume of both water and sediment, fluvial
processes have different effects; however, materials carried by the water are always
sorted and deposited according to size and weight. Today, the streamsin the study area
are not overloaded with material. These streams generally have one channel, with fluvial
deposits such as point bars (on the inside of meanders), and levees (fine sands on the
upper stream banks) (Davis 1983).

Wind Processes. Southeast Alaska' s temperate rainforests are susceptible to wind
damage because of the combination of shallow root systems, poorly drained soils, and
high winds which often occur during peak rain events (Alaback 1990). Most commonly,
single trees or small groups of trees are blown down (Harris 1989); however, southeast
Chichagof Island also exhibits stand-scale blowdown. Examination of aerial photographs
indicates that approximately 8% of the commercial forest in the Analysis Areais
composed of stands which have regenerated after large blowdowns (see Forest Vegeta-
tion section below). These stand-replacing disturbances could be mapped as far back as
1680.

Ecological/Geologic Characterization

Subsections of the national ecological hierarchy are delineated by physiography, rock
formation, climate, surficial geology, soil types, and natural vegetation. There are 19
ecological subsections on the Chatham Area (Brock et al. in prep.); this Analysis Areais
composed primarily of two subsections: Sitkoh Bay and central Chichagof. The Sitkoh
Bay subsection makes up the east side of the Analysis Area (Table 4-2) . The central
Chichagof subsection contains a preponderance of granitic rocks. Climatically, the
Sitkoh Bay subsection is drier and cooler than the west side of the Archipelago.

Of particular interest are the calcareous formations (Kennel Creek Limestone and Paleo-
zoic Marble) which make up 6.3% of the Analysis Area. These formations comprise
approximately 20% of the Sitkoh Bay subsection. Lessthan 1% of the other subsectionis
calcareous. These formations are important because karst and cave features are formed
within carbonate bedrock (Baichtal and Swanston 1996). The 5+ feet of precipitation,
acidic water from the peatlands, and the purity of the carbonates in the Analysis Area
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ensure karst development. Karst lands add a vertical, underground dimension which will
be considered during project planning (USDA Forest Service 1997 TLMP).

According to Aley and others (1993), the epikarst and associated shafts and caves are
well developed in Southeast Alaska and may be surpassed only by karst in tropical China,
Papua New Guinea, and Madagascar. The Kennel Creek Formation appears to have the
best developed karst features in the Analysis Area, and the cave system which drains
Kook Lakeisthelargest river cave described in Southeast Alaska (Baichtal 1996). Much
of the well-developed karst isin alpine areas, in contrast to Prince of Wales Island, which
isprimarily at lower elevations. Trap Mountain may contain the deepest cave systemin
North America. Vertical shafts appear near the top of the mountain (3,700 feet) while
streams that probably come from the bottom of the cave system (resurgences), are less
than 100 feet in elevation. Therefore, cave systems approaching depths of 3,600 feet may
occur here.

Much of the timber on the low elevation karst was harvested between Corner Bay and
Peninsular Point in the last 30 years. After the canopy is removed, vertica movement of
nutrients and soil takes place where there is well-devel oped subsurface drainage (Baichtal
and Swanston 1996). Timber harvest has impacted the most highly vulnerable karst by
blocking cave entrances with logging slash and diverting sediment into karst features.
Additionally, rich fens, arelatively rare nonforested wetland type, are located on
lowlands below limestone and may be adversely impacted by the increased runoff once
the limestone uplands timber has been harvested.

L andtype Associations

Landtype associations (LTAS) are landscapes that repeat across subsections. Bailey et al.
(1994) suggested a scale of thousands to hundreds of acres for their delineation, and
Table 4-2 shows the relationship between landtype associations and the other ecological
unitsin the hierarchy. Eight landtype associations were defined in the Analysis Area. A
detailed description of each LTA, its setting, hydrologic function, and vegetation is
presented in Appendix E. These are described in terms of geomorphic processes, soil
complexes, stream types, wetlands, and plant associations (ECOMAP 1994). For the
Analysis Areathe following factors were used: the geomorphology, especially asit
relates to marine sediments and glacia till plains (Loney et a. 1975); colluvia and
aluvial deposits that have developed since the end of the Wisconsin glaciation; snow
accumulation and deposition zones (avalanche tracks); till and bedrock slopes; biotic and
climatic factors that contribute to peatland formation; and tree overstory series. Lands-
capes were delineated where the flow of water, energy, and nutrientsis different from
surrounding areas as inferred from vegetation, soils, elevation, and relief. The LTAsfor
southeast Chichagof Island have different hydrologic functions and differing types and
frequencies of disturbance (Table 4-3). We combined the existing Integrated Resource
Inventory polygons (Common Land Unit layer in GIS) to create these units for southeast
Chichagof. The minimum mapping size for these polygons is 40 acres. Before aggrega-
ting these polygons, we tested a portion of northeast Chichagof using color infrared
photos at 1:62,500 scale. This allowed usto refine our concepts of landtype associations
before using the existing GIS information to generate the new layers.
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L andscape diversity. Landscape diversity relates to the abundance of different lands-
capetypes. In this section we discuss the landtype associations for the Analysis Area
then consider some of the differences by watershed. Lastly, a brief section is devoted to
Representative Analysis.

Table 4-4 shows the acres of each landtype association (LTA) found in the Analysis
Area. Thetotal acreageis greater than the total for the Analysis Area because of the
estuaries that are just outside of the boundary. This table shows that the steeper, higher
elevation LTAs are abundant, while the flatter, lower elevation LTAS are less common.
The most productive forest occursin four landtype associations, 1) steep forested mount-
ain slopes, 2) moderately steep forested slopes, 3) the colluvial/fluvial and coastal surf-
aces, and 4) forested hills. Steep and moderately steep forested slopes make up 43% of
the Analysis Area, and the forest hills make up about 4%. Dueto avariety of factors,
including high soil moisture, low soil temperature, and too much snow, the other four
LTAsare margina for trees. These are the lowland wetland-forest complex (12% of the
Analysis Area), brushfields (12.5%), alpine/subal pine summits and ridges (21%) and
estuaries/beaches (2%). In al, nearly 45% of the Analysis Area consists of LTAsthat are
primarily nonforest or forested wetlands.

Table4-2. Ecoregions and Subsections of the
Southeast Chichagof Analysis Area.

Ecoregion Hierarchy Name Code Acres and Percent in the
classes and approx. scale of Analysis Area
units (ECOMAP 1994)

Domain Humid Temperate 200

1,000,000 sg. miles

Division Marine 240

100,000 sg. miles

Province Pacific Gulf Coast Forest 245

10,000 sg. miles

Section Alexander Archipelago M245B

1,000s sq. miles

Subsection Sitkoh Bay 73,000 28%
100-10 sg. miles

Central Chichagof

187,000 72%

Landtype Associations
1,000s-100s of acres

See later section on landtype
associations
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Table 4-3. Landtype Associations, Hydrologic Function,
and the Main Types and Frequencies of Disturbance.

Landtype Hydrologic Main Disturbance Frequency of
Association Function* Type Disturbance**
Alpine/Subal pine Summits Donor Mass movement 100-1,000s
and Ridges

Brushfields Conveyor/donor Mass movement 100s

Steep Forested Mountain Conveyor Windstorms 100s

Slopes

Moderately Steep Forested Conveyor Windstorms 100s

Slopes

Forested Hills Conveyor Windstorms 100s
Colluvial/Fluvial/ Conveyor Floods/ 10-100s
Coastal Surfaces Windstorms

Lowland Wetland-Forest Receptor/ Floods/beaver 10s
Complex donor

Estuaries/Beaches Receptor Floods/storm tides 10s

*Hydrologic function; i.e., donor, conveyor, or receptor of water (Brinson 1993)
** Approximate number of years between large events.

Table 4-4. Acresof each Landtype Association

by VCU for the Analysis Area.

VCU Alpine/ Brush- Steep Mod. Forest-  Collu- Lowland  Estuaries/
Subal- fields Forested  Steep ed via/ Flu-  Wetland-  Beaches
pine Mtn. Forested Hills via/ Forest
Summits Slopes So Coastal Complex

; pes
Ridges surfaces
230 2680 708 1809 2550 538 245 836 318
231 6845 2837 3811 2069 314 1058 1795 538
232 2878 1683 2109 2973 0 832 713 739
233 2585 1188 2123 1887 0 590 1705 116
234 1398 390 1359 909 0 177 1550 289
235 4906 3672 7899 8526 0 3013 6138 1369
236 1039 1089 3122 2802 60 700 2206 327
237 1355 1130 1600 792 111 747 686 153
238 2124 2112 2075 942 48 1420 1090 176
239 3204 2601 4309 2759 250 2156 1449 101
240 1965 1671 1760 1327 563 732 1203 0
241 1944 1103 2061 1615 30 535 249 18
242 1201 1732 2939 1764 415 1027 2279 302
243 4367 3406 5684 5565 396 2641 5051 626
244 1601 1365 2373 3044 841 850 1714 1
245 4237 2964 1077 2331 422 2275 900 228
246 4255 1807 4742 4434 0 637 1398 209
247 6962 1783 4271 1617 68 1268 394 192
Total 55,546 33,241 64,819 47,906 4056 20,903 31,356 5702

Source: CLU layer in GIS;

Total acres = 263,529. GIS acreage total includes estuaries outside the Analysis Area; hence the total acres are
__greater than the Analysis Areatotal.
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In addition to these differences in the overall percentage of the Analysis Area, the eight
LTAsare not evenly distributed in the watersheds that make up the Analysis Area (Figure
4-1). Thisdistribution isafunction of past glaciation, bedrock, and accumulation of
sediments. Three examplesillustrate this difference: alpine/subal pine summits and
ridges make up 42% of VCU 247 but only 9% of VCU 236; colluvial/fluvial/coastal
surfaces range from 14% of VCU 238 to 2.5% of VCU 230; and VCU 234 is 25.5%
lowland landtype association but only 2.4% of VCU 247 isthis type.

Representative Analysis

Concern that conservation areas may not be representative of regional ecological variabi-
lity led to atechnique called representative analysis. Once landtype associations are
defined, representative analysisis used to determine if these landtypes are equally repres-
ented among management strategies. Assessing representativeness requires the use of
basic biophysical data such as geology, vegetation, landform maps, and bioclimatic
characterizations. The scale of the area one uses for this type of analysis can have alarge
impact on the results. For our analysiswe used just the Analysis Area. Inthefutureit
may be helpful to do this analysisfor alarger portion of the island, or for the entire
Chichagof Island. We used the Landtype Associations developed from the CLU layer for
thisanaysis. Thislayer integrates landform, vegetation and soils information (USDA
Forest Service 1986) although it is not a direct measure of the ecological variablesto
which species respond (such as nutrient availability or solar insolation). It does constitute
arecognition of the natural landscape units that exist, and hence indirectly stratifies the
ecological variables (Bougeron et al. 1994). In the following paragraph we apply these
principles to the Analysis Area by contrasting lands that are restricted from timber
harvest (LUD Il and Old Growth Reserves) with those managed in part for timber
production (Scenic Viewshed, Modified Landscape, Timber Production).

Under the 1979 TLMP, about 22% of the Analysis Area occurred within LUD Il lands,
with the addition of the Old Growth Reserve strategy an additional 15% of the Analysis
Areais now within natural setting Land Use Designations. When combined, the forested
LTASs (steep forested mountain slopes, moderately steep forested slopes, forested hills,
and colluvial/fluvial/coastal surfaces) make up almost the same percentage of the two
categories of Land Use Designations (55.5% of the mostly natural LUDs, and 52.6% of
the moderate to intensive development LUDs). The nonforested LTASs are also very
similar. Alpine/subal pine summits and ridges comprise 21.7% of the moderate to inten-
sive development LUD lands while 20.9% make up the mostly natural LUD lands. The
same pattern istrue for the lowland wetland-forest complex: 12.2% of the development
LUD lands as compared to 11.9% for the mostly natural LUD lands.

The 1999 ROD switched another 20,500 additional acres (8% of the analysis area) from
Development LUD to Semi-remote recreation LUD. Without redoing the analysis, we
are sure the above results remain basically the same given these changes.

Hence, from a coarse-scale perspective, the mostly natural LUD lands are a good repres-

entation of the ecological variability of the landsin the Analysis Area. In addition, karst
resources are well represented in both categories of LUDs.
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Southeast Chichagof Landscape Analysis

Forest Vegetation

This section focuses on the old-growth forest, specifically the fragmentation, distribution,
and disturbance of this element of the landscape.

Old growth is commonly associated with age, although this may not always be an
adequate indicator of old-growth structure. Certain characteristics of old-growth struc-
ture are often present in stands that do not meet all the criteria set by the definitions.
These stands may be perceived as old growth. Thisis probably the case in many mixed-
age or multi-cohort stands in Southeast Alaska. These stands have never been managed
and are perceived to be old growth but may be the results of processes different from the
stylized "shifting mosaic, steady state" often associated with old growth.

The Tongass Nationa Forest and the Analysis Area contain extensive old-growth forest.
Individual stands are often smaller than in other areas of the continent because of the high
degree of natural fragmentation of the forest. Inthe Analysis Areathese stands are also
relatively inaccessible because of the lack of road systems. For these reasons, in the
Analysis Areaand also to some degree in the region, we lack detailed stand information
that would allow us to quantify and analyze old growth using the criteria presented in the
Ecological Definitions for Old-Growth Forest Types in Southeast Alaska (USDA Forest
Service 1992).

To analyze old growth over large planning areas where we lack the inventory detail, we
rely on attributes from our timber type mapping. This method requires an average stand
age of greater than or equal to 150 years, an average diameter class of greater than or
egual to 9.0 inches diameter at breast height (dbh), and stand volume greater than or
equal to 8,000 board feet per acreto classify a stand as old growth. This approach over-
simplifies much of the analysis and points out the desirability of more detailed stand
information.

Connectivity and Fragmentation

The quantity of old growth in southeast Chichagof is one issue; old growth location in
relation to openings in the forest is a separate but equally important issue. Because the
term "old growth" encompasses more than just the presence of large, or even old, trees, it
iscrucia to consider the spatial arrangement of unmanaged forested areas relative to
roads, harvested areas, beaches, and openingsin the forest. At landscape scales, true old
growth should be characterized by a high degree of connectivity; that is, we expect to
find old-growth conditions in large contiguous blocks rather than small, isolated patches.
At smaller scales, however, old-growth conditions are naturally interrupted by the pres-
ence of muskegs, a pine areas, rock, and other non-old-growth areas. For example, when
compared with other regionsin North America, the forest on Chichagof I1sland tends to be
naturally more fragmented due to topographic/hydrographic characteristics.

We use the term "fragmentation” in relation to management activities to mean the reduc-
tion in the size of contiguous blocks of old growth asit is broken up into smaller and
smaller patches by more numerous openings introduced by road construction and by
logging. "Core" or interior old growth refers to those acres that are sufficiently buffered
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from these openings that conditions such as air temperature, moisture, understory compo-
sition, windspeed, and amount of sunlight are unaffected by the conditions in the open-
ings. Coreold growth isdistinct from "edge" old growth, where the structure of the
canopy may be similar to that found in the core, but the nearness to openings alters the
understory and micro-climate conditions (Concannon 1995).

Analysis of Old-Growth Distribution

To assess the condition and trend of old-growth distribution and old-growth habitat
fragmentation, we used a GIS model developed by Warm and Hawkes (1995). This
model tries to mimic the effects of openings on old-growth conditions by buffering old-
growth forest areas from clearcuts and other non-old-growth areas. This model uses the
old timber type volume classes 4-7 to determine old growth. Thisisno longer used
within the new TLMP but it still is adequate for thisanalysis (USDA Forest Service
1997). The basic details of the model are asfollows:

» Themodel usestwo definitions of old growth. The more inclusive definition (Ver-
sion A), considers any areas with timber type size Class 4 (diameter at breast height >
to 9 inches and age > 150 years) as old growth, regardless of volume. In the more
restrictive definition (Version B), only those Class 4 stands with greater than 20
thousand board feet/acre (volume Class 5 and above) are considered to be old growth.
Since stand data are derived from photo interpretation, they generally lack individual
tree data, which limits our ability to classify old growth (see Chapter 3).

» Buffer specifications differentiate between the amount of edge habitat and the amount
of interior habitat within these old-growth stands. The more contrast there is between
non-old-growth areas and old growth, the larger the buffer the model usesto separate
them. The model buffers roads by 208.71 feet on each side, beaches by 208.71 fest,
and clearcuts by 417.42 feet. The precision of these buffer distancesis neither
completely scientific nor completely capricious. the distances are consistent with the
field research documented by Concannon (1995), and they equal the length of aside
of a square acre and four sguare acres, respectively, simplifying the mechanics of our
raster (cell-based) GIS analysis. We did not buffer forested muskegs, low-productive
forest, young-growth sawtimber stands (greater than 9" DBH but less than 150 years
old) or, in Version B, low volume old growth.

» Themodel calculates a series of descriptive statistics regarding the amount, relative
size, shape, isolation, and fragmentation of old growth for 1996 conditions and for
1956 conditions. The 1956 vegetation layer, being essentially free of the effects of
large-scale commercial logging, serves as a benchmark for the current conditions.

Results

Table 4-5 shows the total amount of core and edge old growth based on both Version A
and Version B definitions for 1956 and 1996. In the intervening 40 years, as 21,569 acres
have been clearcut, the number of core old-growth acres declined by between 29% (A)
and 41% (B). The number of total old-growth acres declined between 14% (A) and 24%
(B). Theincrease in edge acres (52% A, 68% B) and the decrease in core old-growth
habitat resultsin an accentuated decrease in core-to-edge ratio. This decrease is of
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4.28:1.99 or 53% in Version A and 5.50:1.94 or 65% in Version B. These are indica-
tions that significant fragmentation of interior old-growth habitat has occurred in
southeast Chichagof in the last 40 years.

Table 4-5. Core and Edge
Old Growth: 1956 vs. 1996.

Version A Version B
1956 1996 1956 1996
OG type Acres Acres Acres Acres
Core OG 120,066 85,068 62,527 36,971
Edge OG 28,049 42,738 11,367 19,071
Total OG 148,115 127,806 73,894 56,042
Sore/Edge 4.28 1.99 5,50 1.94

Asimportant as the amount of old-growth habitat is the size of the contiguous patches or
blocksin which it occurs. Table 4-6 displays the mean size of core old-growth patches
and the distribution of acres by nine size classes. It is clear, from both the increasein
number of patches and the decrease in average patch size, that the 40-year trend is toward
fragmentation of old growth into increasingly smaller pieces. The size class distribution
datareveal thistrend even more starkly. Thistrend represents a considerable reduction
of habitat for those wildlife species dependent on contiguous blocks of core old growth
larger than certain acre thresholds. (Seethe Wildlife Habitat section of this chapter.)
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Table 4-6. Size of Core Old-growth Patches

(Verson A).

1956 1996
Total Acresin Patches 120,066 85,068
Total Number of Patches 374 688
Mean Patch Size (Acres) 321.03 123.65
Size Class Distribution Acres Acres
0-25 acres 2,220 3,362
26-75 acres 1,645 3,497
76-200 acres 428 3,101
201-500 acres 923 6,809
501-1,600 acres 2,002 8,518
1,601-2,500 acres 2,435 6,264
2,501-10,000 acres 3,517 34,443
10,001-50,000 acres 0 19,074
50,001 acres + 106,896 0

The fragmentation model also calculates a patch shape index, based on aratio of
perimeter to area. Simple shapes like circles receive index values near 1; complex,
amoeba-like patches have valuesin the 100s and 1,000s. While thereis potential for a
patch shape index to reveal trends between managed and unmanaged |andscapes, for
southeast Chichagof there were no significant differences between average patch shapein
1956 vs. 1996. Thisis partially because the temperate rain forest exists naturally in
amoeba-like patterns since we have so many nonforested al pine and muskeg areasin
southeast

Chichagof.

A fourth component of fragmentation isisolation, measured here as the distance between
patches of a minimum size and the nearest patch of at |east that same size. Table4-7
compares these distances from 1956 to 1996 for 200-acre-minimum blocks using the
Version B definition of old growth. Note that the mean distance between patches has
increased 150% since 1956, while the mean patch size has decreased by 50%. These data
illustrate the old-growth fragmentation over the past 40 years. thereislessold growth
now, it isin smaller pieces, and the pieces are farther apart.

Table 4-7. Distance Between Old-growth Patches
of aMinimum Size.

Mean .
# of . M ean Distanceto
Year Patches Pat?:C)S' %€ Nearest Patch (ft)
1956 41 1,524 1,269
1996 38 759 3,182
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The final fragmentation measures are designed to "rate" old growth by subjectively
assigning different relative values to different kinds of old growth -- values that in part
depend on the specific location of old-growth acres. Warm and Hawkes (1995) assigns

these relative values as follows:

Core old growth below 800 feet
Core old growth above 800 feet
Edge old growth in a patch containing core, below 800 feet
Edge old growth in a patch containing core, above 800 feet
Edge old growth in a patch not containing core, below 800 feet
Edge old growth in a patch not containing core, above 800 feet

Non old growth

1.0
0.6
0.5
0.3
0.3
0.1
0.0

The 800-foot elevation cutoff is driven by deer winter range. The resulting index isan
areaweighted average of the values assigned to every acre in southeast Chichagof. The
higher the index, the higher the percentage of high-value old growth. Table 4-8 presents
these old-growth value indices by VCU for 1956 and 1996, and the change as a percen-
tage of 1956 values. The VCUs with the greatest decrease in old-growth value
correspond with those where the greatest removal of timber volume has occurred since

1956.

Table 4-8. Old Growth Vaue Index, 1956 vs. 1996, by VCU.

1956 1996 Diff from Diff from
VCU INDEX INDEX 1956 (real) 1956 (%)
230 0.290 0.244 -0.046 -16%
231 0.257 0.239 -0.018 -T%
232 0.281 0.256 -0.025 -9%
233 0.376 0.316 -0.060 -16%
234 0.330 0.224 -0.106 -32%
235 0.421 0.415 -0.007 -2%
236 0.450 0.219 -0.231 -51%
237 0.283 0.281 -0.002 -1%
238 0.352 0.209 -0.144 -41%
239 0.386 0.217 -0.169 -44%
240 0.369 0.369 0.000 0%
241 0.361 0.239 -0.122 -34%
242 0.355 0.208 -0.147 -41%
243 0.400 0.233 -0.167 -42%
244 0.476 0.255 -0.221 -46%
245 0.234 0.133 -0.101 -43%
246 0.276 0.278 +0.001 +1%
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247 0.231 0.215 -0.016 -1%

Conclusions

Extensive timber management over the past 40 years has reduced and fragmented ol d-
growth interior habitat in southeast Chichagof. Whether viewed in terms of adecrease in
overall old-growth acres, a decrease in core old-growth acres, a decrease in core/edge
ratio, a decrease in the average size of individual blocks of old growth, or an increasein
the distance between these blocks, fragmentation has reduced the amount of effective
habitat for wildlife species dependent on old growth.
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Old-Growth Diversity by Landtype Association

The previous section analyzed old-growth forest fragmentation for the whole Analysis
Area. Fragmentation also affects landscape diversity; as such we can examine the
distribution of past harvest by landtype associations. Thisisimportant because not all old
growth isthe same. Different types of disturbance and hydrologic processes produce
different old-growth forests which help to maintain biodiversity across the Analysis Area.
(See earlier section on landscape description, Table 4-3, and Martin et al. 1995).

In 1956 most of the acres of old-growth forest (defined for this analysis as Volume Class
4 and above, although with new TLMP we are using volume strata instead) occurred in
three landtype associations. steep forested mountain slopes, moderately steep forested
mountain slopes, and colluvial/fluvial/coastal surfaces. Management activity has not
been equally spread out among the LTAS but has concentrated on the colluvial/aluvial/
coastal surfaces, because they were easiest to get to, flatter, and had a higher rate of
disturbance, hence more spruce (44% of the old growth has been harvested). For the
forested hills, moderately steep forested slopes, and steep forested slopes, the percent of
old growth that has been harvested is 31%, 19%, and 14% respectively. Hence, cutting in
the past has been disproportionately concentrated on the colluvial/fluvial/coastal and the
forested hills landtype associations (Figure 4-2).

40000 -

35000 ~ . Total Old Growth today
[0 Old Growth clearcut

30000 - [ ] Nonforest & <vol.4

25000 o
20000 -~
15000 -+
10000 +

5000 -

i

Alpine Brushfields Steep mtn Mod. Hills Colluvial Lowlands Estuaries
subalpine slopes slopes etc.
surfaces

Figure4-2. Acresof Old Growth Forest, Old Growth Forest that have been harvested,
and nonforest and areas with volume class <4 for ALL lands excluding the LUD I areas
of the Analysis Area. (Note: numbers would be slightly different if the Old Growth
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reserve LUDs and the semi-remote recreation LUDs lands were also excluded from this
anaysis.)

Natural Disturbance

Natural disturbance processes help maintain forest diversity and function. "Disturbances
have a profound effect on forest development since they kill vegetation and thus release
growing space, making it available for other speciesto occupy....In nearly al studiesin
which the history of a stand was reconstructed, evidence of natural disturbances strongly
affecting the species composition and age distribution have been found" (Oliver and
Larson 1990). Although old growth is often thought of as undisturbed forest, it is actu-
ally aproduct of disturbances such as wind, landslides, insects, disease and fire, which
occur at different locations, rates, and intensities. These processes create structural
diversity that influences biological diversity. Better understanding of the frequency and
intensity of natural disturbance enables us to better understand the ecosystems and how
management can affect the function of the ecosystem by altering these processes.

In this section, we examine wind disturbance in the Analysis Area. We then compare
these disturbance processes with harvest activity to try to understand the influence that
logging may have on the landscape. Thisinformation can then be used to determine if
different regeneration methods or patterns of harvest in the future should be considered to
better reflect the frequency and intensity of natural disturbance on the landscape. Land-
dliding, the second most dominant form of disturbance in the forest, is discussed in the
Erosion and Sediment Delivery section of this chapter. It islocated in that section
because landslides are amagjor concern for fish habitat.

Wind. Wind affects the diversity of tree stands within and across the landscape and the
distribution and development of old growth. Wind may snap off stems or branches,
which changes the structure within stands, or uproot whole trees. This blowdownisa
critical processin renewing the forest. It occurs at different intensities, scales, intervals,
and locations.

High-intensity wind disturbances occur throughout most of the Analysis Area but are
concentrated in the southeast, east, and northeast. To analyze the effects of wind, we
mapped wind disturbances which are identifiable on aerial photographs. These distur-
bances are mostly high intensity, where the effect is obvious in contrast to the
surrounding stands and remnant areas. For example, one wind event, the 1968 Thanks-
giving Day storm, resulted in over 25% (3160 acres) of the mappable wind-disturbed
stands. However, low-intensity wind disturbance of individual trees and small groups are
not captured from photographs. Wind is often not the primary cause of tree mortality at
this scale, where windthrow and snapped trees often have infected roots and/or stem rot.

Of the productive forest land in the Analysis Area, 11,844 acres (8%) were identified as
disturbed by wind. That compares with 19,918 acres harvested since 1968 (mostly
clearcut) and 21,569 acres (14%) harvested since 1910. This harvest is concentrated in
the last 30 years, whereas the identified blowdown was distributed over approximately
300 years. To compare wind disturbance with commercial harvest, we examined the
location and setting of these events, in particular, the aspect, elevation, slope and site
productivity of the disturbed and harvested areas. These comparisons show that both
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wind disturbance and harvest are concentrated on southerly aspects, lower elevations, and
areas of higher productivity.

Aspect The prevailing storm track brings winds from the southeast, especially the
southeast end of Peril Strait, the entire shore of Sitkoh Bay, and most of the Chatham
Strait shore, which are close to saltwater and exposed to the southeast (Figure 4-3). In
the Analysis Area, 5,234 acres (45%), are on aspects between south-southeast and south-
west compass points, and this higher occurrence on southerly aspectsis probably related
to the stronger storm winds from the southeast. Figure 4-4 shows the distribution of these
blowdown events and past harvest by aspect.
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Figure 4-4. Acresof wind and harvest disturbance by aspect.

Elevation and Slope Most wind and harvest disturbance occurred below 500 feet (7,179
acres) (Figure 4-5). A total of 7,639 acres (52%) of wind disturbance and 14,993 (70%)
of timber harvest acres occurred on slopes between 20% and 50% (Figure 4-6). Slopes
above 50% are often at higher elevations.
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Figure 4-5. Acresof wind and harvest disturbance by elevation.
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Figure 4-6. Acresof wind and harvest disturbance by slope.

Site Productivity In addition, Figure 4-7 shows that both wind disturbance and
commercial harvest are most common in the regions of the forest which are the most
productive. We found approximately 60% of the wind disturbance occurred on sites with
higher soil productivity (Site Class 80-100) while only 39% of the commercial forest land
iswithin these higher site classes.
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Figure 4-7. Percent of wind and harvest disturbance acres and commercial forest land by
siteclass.

Age By determining the age of the disturbed stands, we can get some idea of the distribution
of disturbance through time. Age cantell usif most of the disturbances occur during afew
large events or many smaller events. We could determine the age of the wind disturbances
only for those stands field sampled (approximately 12% of each stand development stage).
We did not feel that we could expand these sample data to the entire population. Therefore,
Figure 4-8 displays only the ages of the field-sampled stands.

Assuming this sample is somewhat reflective of the population distribution, more stands are
in the younger age groups. Some of thisis explained by our decreased ability to map the
older events, as they are more difficult to see on aerial photography. In addition, some of the
older wind-disturbed stands are in areas where the probability of wind disturbance is high,
and therefore they may have received more recent wind disturbance over the same areas.
These stands would show up only in the recent disturbance or as mosaics that could not be
aged. The peak at 1960-1970 is the result of the 1968 Thanksgiving Day storm that covered
approximately 3,165 acres (27% of the population).

The oldest disturbance we were able to map is 318 years old. Assuming al of the distur-
bance occurred within 318 years, the annual rate of high-intensity, mappable wind distur-
bance is approximately 37 acres. Figure 4-8 suggests that high-intensity events on southeast
Chichagof occurred in pul ses about 60-80 years apart over approximately the last 300 years.
When evaluating age data, it isimportant to realize that ages are not exact and that more
meaningful interpretation can be made from general shapes and trends in the entire data set.
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Figure 4-8. Frequency of wind disturbance polygons sampled by decade of occurrence.

As mentioned, 21,569 acres of timber harvest (some over the same areas as wind distur-
bance) has occurred since 1910. Thus, the mean annual rate of harvest over the entire
period is 273 acres, compared to 37 acres of annual wind disturbance. We know,
however, that disturbance does not occur at an even rate through time. Because 19,918
acres (92%) were harvested since 1968, it may be more appropriate to compare the rate of
harvest to wind disturbance since 1968. The mean annual rate of wind disturbance since
1968 exceeds 115 acres per year. The mean annual rate of timber harvest since 1968 is
639 acres, not including those acres that were windthrow salvage (2,030 acres).

The Thanksgiving Day storm in 1968 caused very widespread windthrow within the
Analysis Area but was heaviest in Sitkoh Bay and along Chatham Strait (Figure 4-10).
The precise age and extent of the areas disturbed by this storm are known because the
Forest Service flew aerial photograph reconnaissance the following year. The difference
in scale between this event and the other mapped events illustrates the variability in
windthrow events that occur through time. Although we found pulses of large events
every 60-80 years, this 1968 storm may be representative of very large disturbances that
occur at more infrequent intervals. Our mapping suggests the 1968 storm was very large
and probably as big or bigger than any other occurring in the last 2-300 years (as
evidenced on aerial photographs). The 1968 storm is a sample of what level of distur-
bance this ecological system has sustained along ecological and successional pathways.
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It is conceivable, although not probable, that several intense wind events of the 1968
magnitude could occur in a short span of time. This scenario would begin to resemble the
rate of harvest of the last 30 yearsin the Analysis Area. However, it isreaistic to assume
that further large-scale timber harvest using even-age management has the potential to
shift ecosystem conditions (landscape scale) away from this natural range of variability.

Patch size. We mapped atotal of 1,118 wind disturbed patches. The mean patch sizeis
10 acres; the largest patch was 250 acres and the smallest 0.14 acres. Many mapped
polygons share common borders and, in the most disturbance prone locations, form large
contiguous areas of blowdown (note the areain Sitkoh Bay, Figure 4-10). We analyzed
the patch size of the wind-disturbed polygons and found the highest frequency of patch
sizeis< 5 acres and approximately 54% of wind disturbance acres occurred in patches <
25 acres (Figure 4-9). Approximately 90% of the patches are < 25 acresand 51% are< 5

acres (Figure 4-11).

We aso analyzed the patch sizes for the harvest units. Where harvest units shared
boundaries and the difference in age was less than twenty years, they were considered a
single patch. Figure 4-11 shows that only 2% (number of acres) of the harvested patches
were <25 acres and that approximately 39% were in patches 25-125 acresin size. Forty-
two percent (number of acres) of contiguous cut blocks are from 125-600 acres. Two
contiguous cut blocks exceeded 600 acres, representing 17% of the total area (938 and
2809 acres).
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Figure 4-9. Frequency of wind disturbance patches by patch size.

Chapter 4 - Page 21



Southeast Chichagof Landscape Analysis

8000 -
6000 -
0 B wind Disturbance
2 4000 - ] Harvest Disturbance T
2000 - |
O 1 T T 1 T I [ I T I [ I T -
<25Ac 75- 150-  225-  300- 375 450- 525 > 600

100 Ac 175Ac 250Ac 325Ac -400Ac 475Ac -550Ac Ac
Patch Size

Figure4-11. Acresof wind and harvest disturbance by patch size.

Patch shape. Stands we field-sampled tended to have an oblong shape oriented to the
wind direction. We analyzed the complexity of the patch shape and compared it to the
timber harvest unitsin the area. The results of the comparison in Table 4-9 show that in
each size category the wind patches are more complex in shape. This difference tends to
increase as the size classes decrease. Natural-disturbance patches are typically smaller in
size and more complex in shape and structure than harvest-disturbance patches.

Table 4-9. Shapeindex comparing variability in wind boundaries
to harvest boundaries. (The larger the index value, the more variable.)

Wind Harvest
Mean Patch Size (acres) 10.3 67.0
Shape Index (<100 acre patches) 1.42 1.39
Shape Index (<50 acre patches) 141 135
Shape Index (<25 acre patches) 1.39 1.28
Shape Index (<10 acre patches) 1.36 1.22

Resulting structure. Harris (1989) observed that climax forest vegetation in Southeast
Alaskais generally considered to be all-aged and dominated by western hemlock and
Sitka spruce. Close observation shows that, rather than being all-aged, however, most
old-growth stands are composed of groups of more or less even-aged trees arranged in
complex patterns. Thereis alarge continuum of conditions created by wind disturbance.
Not only are patch size and shape variablesin this diversity, but the amount of residual
standing vegetation greatly affects resulting structure. The juxtaposition of this diverse
population of wind-disturbed patches changes over time, which adds further landscape
diversity. It isimportant to remember that in this analysis we are looking only at the
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most obvious wind disturbance and to recognize that the total effect of wind disturbance
on the landscape is even more complex than what we have mapped.

Aswe mapped areas on photographs, we assigned the following attributes: a) stand
development, b) stand structure, and c) percent remnant. We then field-verified a sample
of the mapped area and collected additional information.

a) Stand development - We estimated the stage of stand devel opment on the even-aged
and two-storied stands. In most cases, portions of the stand did not blow over. This
stand devel opment attribute applies only to the regenerated cohort. (Cohort refersto a
group of trees regenerating after a single disturbance.) Of the almost 12,000 acres of
mapped blowdown, approximately 9,600 acres resulted in a single cohort or two-storied
structure. This mapping captures only asmall portion of multi-cohort stands that have
been repeatedly shaped by moderate intensity wind events. "These multi-cohort forests
are often hard to distinguish on aerial photos from old-growth forests, but technically
they differ by having age structures comprised of recruitment pulses distinctly linked to
periodic exogenous disturbance rather than to chronic, small scale, endogenous distur-
bance" (Oliver and Larson 1990). This class of wind disturbance and the associated
forest structure may be very significant in the Analysis Area and across the region.
Ecosystem function in many of these multi-cohort standsis also very much affected by
wind disturbance but, because of the difficulty in mapping them, they are generally not
included in the results reported here. Analysis of the probability of windthrow using
criteria such as site productivity, exposure to damaging winds, aspect, slope, and eleva-
tion might prove useful in estimating this mostly unmapped multi-cohort component.
(An analysisis underway on the Stikine Area of the Tongass National Forest.)

A summary of the stand development attributes is shown in Figure 4-12. The abundance
and distribution of these stages are important to landscape diversity and ecosystem
function. Different stages provide different habitat for various floraand fauna. Stand
initiation occurs directly following the disturbance but usually lasts only about 25 years,
while stem exclusion can last for 150 years or more. For this reason, we separated stem
exclusion into early and late to give us a better picture of those stands that are likely to
remain in this stage for along time (early) and those that will be moving into understory
reinitiation sooner (late). The mixed category was used for stands that have experienced
multiple disturbance events through time. These stands are multi-generational and do not
follow the same patterns of development as even-aged forests. They are characterized by
apatchy and/or variable structure (refer to the Structure section below).
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Figure4-12. Acres of wind disturbance by stage of stand development. The 1968 event
resulted from a single storm.

The total amount of large-scale timber harvest in the areais 21,569 acres. The majority
of thiswas harvested in the last 30 years and is currently in the stand initiation or early
stem exclusion stages of development. Therefore, when comparing timber harvest to
wind disturbance in terms of stand development, it is more meaningful to compare the
acres of harvest to the acres of wind disturbance in stand initiation and in early stem
exclusion. We found approximately 6,345 acres of total wind disturbance in these two
stages. Itisalso important to note that at least 2,030 of the harvest acres were salvage of
large-scale windthrow.

b) Structure - Structure is used to describe not only the intensity of awind-disturbance
event in terms of how much is left standing, but also the spatial distribution of trees
within the stand following the event. We used four categories. Their distributionis
shown in Figure 4-13.

Single cohort stands make up 8,018 acres (69%) of the Analysis Area. For our mapping
purposes, the single cohort stands could maintain up to 25% of the original canopy and
still be classed as single cohort. The stands have single, relatively uniform, regenerated
canopies.

Multi-cohort stands make up the remaining 31% and are broken down as storied, patchy
mosaic, or shredded mosaic. Storied stands have two relatively even canopy layers with
>25% residual canopy. We mapped approximately 1,332 acres (11%) as storied stands.
Understory and overtopped trees are common. The last two categories are mosaics
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(patchy and shredded). Each of these categories contain approximately 1,100 acres or ten
percent of the mapped area. They are represented by at least two distinct size classes of
trees that are not uniformly distributed but instead occur in groups (patches) throughout
the stand. The shredded mosaics are the most difficult to identify as different from gap-
phase processes in some old-growth forest patches. Structure is more variable than in the
patchy mosaics. These shredded mosaics are caused by multiple events that blow over
groups of trees and individual trees yet leave intact areas with no windthrow, in a hetero-
geneous pattern within aforest patch.

9000

6000 —

Acres

3000

Single Cohort Storied Mosaic, Patchy Mosaic, Shreded
Stand Structure

Figure 4-13. Acresof wind disturbance by stand structure.

c¢) Percent remnant - Thisis the percentage of the original canopy remaining following a
wind disturbance event. Figure 4-14 displays the acreage in the different categories.
Acreage in the Undetermined category represents the mapped multi-cohort mosaics
which aretoo variable to classify in other categories[1,725 acres (15%)]. One reason the
multi-cohort stands are difficult to map is the small contrast between regenerated cohorts
and what might be remnant from an "original" stand or a stand that developed from
previous events. It isimportant to note that the higher the percent remnant, the more
difficult the mapping. The mapping may therefore disproportionately capture the lower
remnant categories.

A contrast that has not been covered is the difference in the extent of soil disturbance
between natural versus harvest disturbance. Blowdowns vary in the percentages of trees
that are root-thrown as opposed to stem snap. In general, however, it can be said that
wind disturbance is associated with significantly higher soil disturbance than harvest.
The relationship between soil disturbance and long-term soil productivity is somewhat
controversial. Some researchers believe soil churning associated with blowdown is
important to maintaining soil productivity through soil mixing and the breakup of
impermeable soil horizons; however, the presence of these soils and the extent that roots
penetrate them (resulting in disturbance from root-throw) is not well understood.
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Figure 4-14. Acres of wind disturbance by percent of remnant canopy left following the
disturbance. Undetermined represents the mapped multi-cohort mosaics which are too
variable to classify.

Human Disturbance

People have affected the landscape of southeast Chichagof for thousands of years, and
our uses shaped the current landscape. These include hunting, fishing, tree harvest, land
clearing, and construction of roads, trails, canneries, and homes. The most significant
human disturbances affecting the current landscape condition are timber harvest and road
construction.

Recent Harvest. Timber harvest has been done at different scales within the Analysis
Area. Prior to 1956, when the long-term contract with Alaska Lumber and Pulp
Company took effect, only 615 acres had been clearcut harvested (Table 4-10). Since
1956 at least 21,569 acres have been harvested within the Analysis Area. The dominant
harvest method has been clearcutting (19,129 acres), while salvage of blowdown (2,030
acres), and selective harvest (410 acres) make up the remaining acres. The majority of
this harvest has occurred since 1968 (19,918 acres). These areas are now considered
second (young) growth (Figure 4-15).
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Table 4-10. Acres harvested by time period within

the Analysis Area.
Time Period Acres Harvested
1910 - 1956 615
1957 - 1967 1,036
1968 - 1978 14,335
1979 - 1995 5,583
1996* 34

* Acres of windthrow salvage not yet in the GIS
database and are in addition to the 21,569 acres
reported in this analysis.

Harvest along Peril Strait, near False Island, and Sitkoh Lake was completed between
1967 and 1979. Harvest areas were designed with residual timber strips left between
units. Some of these residual stands have since blown down. This creates very different
patterns on the landscape. From aeria photographs, we mapped approximately 425 acres
of windthrow that occurred prior to 1990 and was directly influenced by adjacent logging.
Much of the harvest that occurred in the False Island and Corner Bay road systems prior
to 1980 incorporated stands within riparian corridors. These were typically low-
elevation, high-volume stands along fish-bearing streams. More recent logging was
prohibited in riparian areas within 100 feet of these streams (Class | and Class ).

All harvest prior to 1990 was accomplished using several types of cable yarding systems.
Cable yarding systems range from compl ete to no suspension but generally cause less
ground disturbance than ground-based skidding. Therefore, shovel yarding was
implemented only on gentle (<35%) slopes that did not show reason for soil damage
concerns. Most recent harvest used the Grabinski cable system (a modified running
skyline system) that varied from no suspension to partial (one end) suspension of the
logs. Many cable yarded units that had no suspension show signs of soil disturbance.

Skid paths from units that were logged as early as 1968 are still visible. Most of these
paths regenerated adequately. For example, disturbed soils actually aid the regeneration
of Sitka spruce, which need aminera soil bed for seed germination; however, these areas
may experience reduced growth rates. In addition, forest composition is altered as regen-
erated red alder (in more heavily disturbed areas) compete with spruce and hemlock.

Some of the most recent logging required full suspension of the logs over sensitive areas
(erosive soils and riparian areas). In addition, an entire salein Corner Bay was yarded
with helicopters (full suspension) from 1990-1995. Helicopters minimize ground distur-
bance during logging, but the amount of residual slash is usually higher. This slash may
not affect regeneration but may impede wildlife mobility in theinitial years following
harvest.
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Second Growth. Thousands of seedlings typically respond to take advantage of the
increased light after a clearcut harvest. Management of second (young) growth isan
important element of overall timber and land management. The most common treatment
of second growth has been precommercial thinning, although release from other compe-
ting vegetation and pruning has been implemented on atrial basis. Precommercial
thinning enhances the economic return of a stand by improving the quality of logs,
decreasing the time necessary to grow trees to merchantable size, and changing the
species mix to favor more profitable species. Thinning in the Analysis Areafavors Sitka
spruce for retention in the thinned stand. In addition, thinning can delay complete canopy
closure, maintain greater species diversity, and have increase wildlife forage. Thinning
treatments can alter tree arrangement and spacing to improve thermal cover and/or snow
interception and to promote ease of wildlife (typically deer) movement through second-
growth stands.

Most precommercial thinning has been conducted in productive timber sites. Recent
thinning prescriptions, however, have emphasized the value of deer winter range as well
astimber production. This habitat is generally near shore, under 500 feet in elevation,
and has southerly aspect. Approximately 5,743 acres of the harvest areas have been
thinned, mostly near False Island, Corner Bay, and Sitkoh Lake (Figure 4-15). Of these
acres, 45% were thinned for wildlife as well as timber objectives. Another 6,651 acres
are scheduled for future precommercial thinning.

Historic Logging. Maps of historic logging were done by the Forest Service; these were
based on unverified Alaska Department of Fish and Game records. Transfer of these
hand-drawn maps into the Forest Service GIS database indicates that 1,667 acres were
harvested prior to 1956. These harvest areas are shown in Figure 4-15 and presented in
Table 4-11. Heritage resource surveys suggest that additional small-scale, selective
logging has occurred along the shoreline of Chichagof Island.

Table4-11. Estimated acres
of pre-1956 timber harvest.

Time Period Acres Harvested
1900-1920 811
1920-1940 198
1940-1956 165
Unknown 493

Most of the historic harvest was selectively cut and occurred along the shoreline or within
several hundred feet of salt water. However, some occurred along main stream channels
where logs were skidded down the streams (see Aquatic Habitat section of this chapter).
Sitka spruce was targeted in most of these cuts. The stand structures of these areas are
generally more variable than the clearcut harvest areas. Removal of the trees improved
conditions for residual treesin the vicinity, which resulted in large- and/or medium-sized
trees. Similarly, the understory vegetation is more variable and dense (due to the canopy
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openings created by logging) while little understory vegetation exists in the denser
unlogged areas.

Much of this historic harvest was accomplished with A-framesto drag the logs into
saltwater. Little suspension is possible with this method and therefore evidence of these
skid paths still remains. Often the conifer regeneration in these areas is less abundant and
red alder may be predominant. In other cases, however, they promoted the regeneration
of Sitka spruce over western hemlock. These skid paths also changed drainage patterns
and rerouted small streams.

Future Timber Sales. The Record of Decision (ROD) for the Southeast Chichagof Final
Environmental Impact Statement (FEIS) had planned for several more timber salesin the
areas of Crab Bay, Saltery Bay, Inbetween Creek, Broad Creek and Broad Finger Creek.
Legal challenges, following cancellation of the APC timber sale contract, postponed most
of these sales until completion of further National Environmental Policy Act (NEPA)
analysis. However, approximately 261 acres at |nbetween Creek and 314 acresin Crab
Bay were not successfully challenged and may be offered in 1997 (Figure 4-15). We
anticipate a mixture of large sales and small single-unit sales. Harvest methods for these
saleswill likely include clearcut, possibly group selection, and/or aternative methods.
Both cable and helicopter yarding systems will likely be used. Due to the announced
closure of the Ketchikan Pulp Company pulp mill, all future sales will probably be
offered to independent operators.

L TES/Roads/L ogging camps. Land-based logging camps were established at Oly Creek,
False Island, Crab Bay and Corner Bay, while floating camps were used occasionally.
The Forest Service has established permanent work sites at False Island and Corner Bay.

Log Transfer Facilities (LTFs) were constructed at False I1sland, Lindenberg Head, Sitkoh
Bay, Basket Bay, Corner Bay, Crab Bay, Inbetween Creek and Oly Creek (Figure 4-15).
These locations meet several criteriaz water deep enough to float logs, protection for log
storage, nearby rock sources and good camp locations, and access to the sale area.
Although logging has occurred at other sitesin the Analysis Area, no road systems were
established there.

An extensive road system connects the camps and L TFs to the harvest areas. Prior to the
introduction of logging in the Analysis Area, inland access was limited to game tralils.
However, roads built to harvest timber provide increased access to inland areas. There are
250.8 miles of road in the Analysis Area; approximately 96.2 miles are open to vehicle
travel. An additional 24.6 miles of road were constructed and subsequently obliterated.
These roads were built of rock from borrow sites, which were typically established at
approximately two-mile intervals along the mainline roads. Rock was also used to
construct the LTFs, camps, and sortyards. In Corner Bay, where rock is unavailable near
the shore, beach gravel was used to construct the beginning portions of the road. Road
construction typically required clearing vegetation to mineral soil along a 50-foot-wide
corridor. Approximately 30 inches of rock was placed on this surface to construct a road
surface 14 feet wide. Maintained roads remain void of vegetation, while those not regu-
larly maintained typically regenerate to thick red alder stands.
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Wildlife Habitat

The value of old growth to wildlife depends on a diversity of forest types, some of which
have been generated by disturbances such as windthrow. Windthrow and large scale
logging have changed the distribution and values of interior old-growth habitats in this
area. Although other wildlife habitats exist in this area, such as alpine or wetlands, the
vast majority of recent, human-induced, change has occurred in old-growth forests;
therefore, we focused on this habitat type. Most wildlife speciesin this area are asso-
ciated with old-growth forest habitats. Changesin wildlife populations are often linked to
changes in habitat condition. By evaluating changes in old-growth habitat, we can get a
sense of what is happening to the associated wildlife species. For most old-growth
associated species, reductionsin old growth habitat result in negative impacts.

We conducted more detailed analysis for species which were considered as an issueto a
particular user group. These species include Sitka black-tailed deer (Odocoileus
hemionus sitkensis), which are an important resource to rural and urban hunters; brown
bear (Ursus arctos), which are an important resource to rural and urban hunters and
commercia hunting guides; and marten (Martes americana), which are important to
trappers and for viability concerns. There have also been concerns about the viability of
marbled murrelets (Brachyramphus brevirostris) and northern/Queen Charlotte goshawks
(Accipiter gentilislaingi), which are sensitive species within the Alaska Region. Dueto
concerns about their viability, yearly surveys have been conducted to collect habitat data.

Forest Fragmentation

Timber harvest and road construction can fragment large patches of contiguous
(connected) forest into smaller patches. This action increases the amount of edge habitat
while decreasing the amount of interior old-growth habitat (Saunders et al. 1991). The
consequences of fragmentation include aloss of interior old-growth habitat, which can
limit the success of interior old-growth-dependant species. Interior forest dwellers are
faced with reduced habitat and increased competition with edge species. Species which
thrive on edge habitats, such as crows, ravens and jays, will have a competitive advan-
tage. For example, when nests of interior nesting birds, such as the northern goshawk or
marbled murrelet, are forced to nest closer to an edge, they may fall victim to edge
dwelling species such as crows and ravens. Research by Hejl (1992, 1994) in the Rocky
Mountains indicates a popul ation decline of conifer forest dwelling birds due to human
induced fragmentation. Loss of interior old growth wildlife corridors can result in
reduced dispersal and migration of animals.

A description of the fragmentation analysisisincluded in the Forest V egetation section.
Results of the fragmentation analysis show a 29% loss of interior old-growth habitat,
from 120,066 acresin 1956 to 85,068 acresin 1996 (Table 4-6). Thisreflects the amount
of interior old-growth habitat transformed to young growth, edge habitats, or roads. Of
the total interior habitat in 1956, 89% (106,896 of 120,066 acres) was contiguous. By
1997, this large patch had been fragmented into smaller patches (the largest being less
than 20,000 acres). Figures4-16 and 4-17 display the location of interior old-growth
patches. This fragmentation has resulted in reduced interior old-growth connections
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between major drainages of Tenakee Inlet, Chatham Strait and Peril Strait (both inland
and along the beach).

A Tongass-wide system of old-growth reserves (areas of non-development) was
implemented by the signing of the 1997 TLMP, in an effort to protect wildlife viability
and the integrity of old-growth forest. The location of these reserves on the Analysis
Areaaredisplayed in Figure 1-2. Additionally, a1,000-foot beach and estuary buffer
was established along with an extensive system of riparian buffers. Where timber harvest
isplanned in areas of high-value marten habitat certain stand structural features must be
retained (TLMP Standards and Guidelines for marten) to provide a matrix of forest
structure between non-devel opment reserves. Additionally, with the signing of the new
Record of Decision (1999), a 200-year rotation was added to the east side of the Analysis
Area and 20,500 acres were removed from development LUDs.

An important habitat corridor was identified between the Broad Finger drainage and Crab
Bay during our analysis of interior old-growth forest habitat. The maintenance of this
connection would have required protection measures during project planning in addition
to those prescribed in the 1997 TLMP. The 1999 ROD, however, took both drainages out
of development. Chapter 5 also describes connections which have been broken and could
benefit from rehabilitation.

Species-Specific Analysis

We used a GIS database and the latest versions of the deer, marten and brown bear
models (which are modifications of the habitat capability models developed by Suring et
al. 1993, based on recommendations by TLMP panelists) to estimate the amount and
quality of habitat available to these speciesin 1956 and compared it to the amount avail-
ablein 1997. The models utilize the availability of critical habitat featuresto rate an
area’ s ability to provide habitat for animals. These models estimate habitat (carrying
capacity), not actual animal populations. They indicate the amount of habitat available,
not the number of animals actually using it. Actual populations are often above or below
the habitat capability of an area due to a variety of environmental factors such as food
production or weather.

Habitat Capability Indices (HCI) were calculated for an arealarger than the Analysis
Areasince two of the Wildlife Analysis Areas (WAAS) extend beyond the Area
boundary. A WAA isageographical area used by the Alaska Department of Fish and
Game (ADF& G) to manage game populations (Figure 4-18). It was necessary to include
the entire WAA since harvest and demand data are collected on a WAA basis. This
facilitates comparison of habitat capability model outputs and ADF& G game harvest
records in the Subsistence section.

Deer. Sitkablack-tailed deer are the most sought-after big game species for sport hunting and
subsistence use of any old-growth associated species in Southeast Alaska. The quantity and
quality of winter habitat is considered the most limiting factor for Sitka black-tailed deer (USDA
Forest Service 1997 TLMP). The deer winter habitat capability model takes into account snow
depths, the value of lower elevations and the more southerly aspects, and forest successional
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stages. High volume old-growth forests have the highest habitat value because they intercept
snow and provide understory forage plants. Lack of snow interception in the early successional
stages, and lack of forage in middle successional stages, reduce the value of these forest stages as
habitat (USDA Forest Service 1997 TLMP).

Table 4-12 presents the habitat capability for deer in winter in the Analysis Area. Review of this
table indicates that 83% of the habitat capability remainsin 1997 (17% reduction since 1956).
These changes are due to timber harvest activities converting old-growth habitat to second
growth and roads. Twenty to 28% of the habitat capability has been lost in WAA numbers 3308
(from Oly Creek to Basket Bay) and 3627 (Corner Bay to Buckhorn Creek). All WAAS pres-
ently supply adequate numbers of deer to meet or exceed hunter harvest and demand while
providing a quality hunt for hunters (refer to Subsistence section). However, the habitat
capability of certain VCUs within these WAAs has been reduced disproportionately. These
VCUs include 2390 (Kook Lake), 2430 (Sitkoh Bay), 2440 (Sitkoh Lake), 2450 (from Oly Creek
to Sitkoh Bay) and 2360 (Corner Bay to Buckhorn Creek). An uneven distribution of deer
habitats may be a concern for the long-term viability of localized deer groups.

Table4-12. Habitat Capability for Deer in the Analysis Area.

WAA VCU 1956 1997 % OF CAPABILITY
HCI HCI REMAINING IN 1997
3308 2390 817.7 592.3 72
3308 2400 380.2 379.9 100
3308 2410 404.0 3434 85
3308 2420 644.7 502.6 78
3308 2430 13113 952.8 73
3308 2440 677.9 430.7 64
3308 2450 1,549.8 991.5 64
TOTAL 5,785.7 4,193.2 72
3309 2460 511.0 512.1 100
3309 2470 576.8 556.3 %
3309 2480 217.7 217.7 100
TOTAL 1,305.5 1,286.1 99
3627 2360 591.2 405.1 69
3627 2371 291.8 2938 101
3627 2380 4352 357.1 82
TOTAL 1,318.2 1,056.0 80
3628 2351 1,346.4 1,320.2 98
TOTAL 1,346.4 1,320.2 %8
3629 2280 317.8 317.8 100
3629 2290 444.0 4176 94
3629 2300 258.3 244.9 95
3629 2310 504.3 480.2 9%
3629 2320 4158 381.8 92
3629 2330 272.6 2441 %2
3629 2340 196.3 159.3 81
TOTAL 2,409.1 2,2457 93
GRAND TOTAL 12,164.9 10,101.3 83

Hunting access from the beach should be fairly well maintained by the 1,000-foot beach and
estuary buffers and the system of old-growth reserves. Traditional hunting areas, which are
accessed from the road system, may be reduced by additional timber harvest at low elevations.
These areas should be identified and retained as much as possible.
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Planning of timber harvest within these VCUs should proceed carefully to protect the remaining
habitat capability. Effects on habitat capability can be reduced by utilizing silvicultural harvest
methods other than clearcutting, deferring timber harvest below 800-foot el evation, or deferring
harvest completely.

To visualize the location of deer habitat on the landscape, we produced the maps
displayed in Figures 4-19 and 4-20. From 1956 to 1997, 15,672 acres (30%) of the high
value deer habitat, within this area, has been converted to alower habitat value. The
1997 TLMP Standard and Guidelines for Sitka black-tailed deer require consideration of
high value deer habitat during timber sale planning. Additionally, the 1999 Record of
Decision mandated a 200-year rotation in WAAs 3308 and 3627 to further protect subsi-
stence use of deer.

Marten. Marten were introduced to the Analysis Areafrom the mainland. Marten use
lower elevation old-growth forests because there is less snow accumulation. Beach fringe
and riparian areas have the highest value, followed by upland habitats below 1500 feet
elevation. Of the successional stages, old-growth forests have the highest value because
they intercept snow, provide cover and denning sites, and provide habitat for prey species
used by marten. Optimum habitat use occurs when patches of preferred habitat are
greater than 180 acres. Conifer corridors facilitate movement and dispersal (USDA
Forest Service 1997 TLMP).

Table 4-13 displays the HCI for marten in the Analysis Area. The model evaluates
habitat based on vegetation, elevation and riparian areas. The 11% reduction by 1997
was due to timber harvest and road construction. Under the 1997 TLMP (American
Martin Standards and Guidelines) any additional harvest in the Analysis Areawould have
to retain forest stand structures important to marten within those portions of the unit that
are within high value marten habitat. The road effects can be limited by administrative
regulations, such as closing the road system to motorized vehicles in the taking of marten
or closing roads to vehicles.

To visualize the location of marten habitat on the landscape, we produced the maps
displayed in Figures 4-21 and 4-22. From 1956 to 1997, 17,076 acres (26%) of the high
value marten habitat, within this area, have been converted to alower habitat value. This
islargely due to the amount of timber harvest that has occurred in the higher value
wildlife habitats such as riparian and beach fringe. The new reserve system in the 1997
TLMP should protect the majority of thistype of habitat. The matrix strategy should help
protect the upland high value marten habitats.
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Table 4-13. Habitat capability analysis for marten in the Analysis Area.

WAA VCU 1956 1997 % OF CAPABILITY REMAINING
HCI HCI IN 1997
3308 2390 374 29.6 79
3308 2400 17.7 17.7 100
3308 2410 17.0 14.8 87
3308 2420 27.0 223 83
3308 2430 59.9 48.3 8l
3308 2440 27.4 201 73
3308 2450 55.0 40.6 74
TOTAL 241.4 1935 80
3309 2460 279 279 100
3309 2470 26.4 259 98
3309 2480 10.9 109 100
TOTAL 65.2 64.7 99
3627 2360 285 214 75
3627 2371 150 151 101
3627 2380 20.2 17.4 86
TOTAL 63.7 53.8 84
3628 2351 72.3 715 99
TOTAL 72.3 715 99
3629 2280 251 251 100
3629 2290 32.8 31.8 97
3629 2300 155 147 95
3629 2310 29.3 28.6 98
3629 2320 204 19.2 94
3629 2330 184 17.4 96
3629 2340 11.7 10.3 88
TOTAL 153.3 147.1 96
GRAND 595.8 530.6 89
TOTAL

Brown Bear. Brown bear range from sealevel to the alpine, and require large expanses
of habitat and protection from human disturbance. The late summer season has been
identified as the most critical or limiting period for brown bear. During this season, bears
concentrate along low elevation valley bottoms and salmon streams. These are often the
same areas of high human use and the most intense resource development activities.
During this season, brown bears use a variety of habitats, with estuaries and riparian areas
having the highest habitat values. Streams and rivers that produce anadromous fish have
a higher value for brown bears than those without salmon (TLMP 1997). Increasesin hu-
man activity in an areamay result in more bears being killed by humans. Bear losses can
result from increased legal hunting, illegal kills, wounding losses, and from defense of
life and property.

Table 4-14 displays the Base Habitat Capability for bear on the Analysis Areafor 1956
and 1996 by VCU and WAA. An additional analysis estimated the amount of impact
that settlements and roads have on brown bear habitat capability. The 3% area-wide
reduction which occurred in 1956 was due to the operation of the Todd and Chatham
Canneries. The 21% reduction in 1996 was due to timber harvest, road construction and
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operation of Corner Bay and False Island camps. Approximately 6% of the decrease
from 1956 is due to the actual harvest of timber. The remaining reduction from 1956 is
due to road and camp development. These effects can be limited by administrative regu-
lations, such as closing the road to motorized vehicles in the taking of brown bear.

To check the validity of the model results, we compared the results to the estimated
density of brown bearsfor all of Chichagof Island. In 1992 the bear density of Chichagof
Island was estimated at 0.77 brown bears per square mile. Thiswas based on studies by
the Alaska Department of Fish and Game (Titus and Beier 1993). Multiplying the
number of square milesin the Analysis Area (489) by the number of bears per square
mile (.77), produces an estimate of 377 bearsin the Analysis Area. Thisisfairly closeto
the 359 bears predicted by the model.

Table 4-14. Habitat capability analysisfor brown bear in the Analysis Area.

WAA VCU 1956 1956 WITH 1997 1997 WITH % of
HCI URBAN HCI ROAD & CAPABILITY RE-
IMPACTS URBAN  MAINING 1997
IMPACTS  (ALL IMPACTS)

3308 2390 26.8 26.8 23.6 15.2 57
3308 2400 13.2 13.2 13.2 11.7 88
3308 2410 10.8 10.2 10.2 8.2 75
3308 2420 16.8 13.5 14.9 10.2 61
3308 2430 42.0 36.8 37.1 26.4 63
3308 2440 17.7 14.3 15.3 11.0 62
3308 2450 35.7 33.1 30.6 23.0 64
TOTAL 163.0 147.8 144.9 105.7 65
3309 2460 25.8 25.8 25.8 25.3 98
3309 2470 23.2 23.2 22.9 22.9 99
3309 2480 9.9 9.9 9.9 9.9 100
TOTAL 59.0 59.0 58.6 58.1 99
3627 2360 175 175 145 8.6 49
3627 2371 10.2 10.2 10.2 8.0 78
3627 2380 14.0 14.0 12.9 7.8 56
TOTAL 41.7 41.7 37.6 24.3 58
3628 2351 55.3 55.3 54.9 43.6 79
TOTAL 55.3 55.3 54.9 43.6 79
3629 2280 215 21.5 21.5 21.5 100
3629 2290 30.8 30.8 30.2 30.2 98
3629 2300 13.7 13.7 13.4 12.0 88
3629 2310 28.5 28.5 27.9 27.9 98
3629 2320 16.1 16.1 15.6 15.5 96
3629 2330 14.8 14.8 14.4 12.9 87
3629 2340 9.1 9.1 8.5 7.3 80
TOTAL 134.6 134.6 131.6 127.3 95
GRAND TOTAL 453.6 438.4 4275 359.0 79

Field Surveys of Threatened, Endangered and Sensitive Species
There are no Federally listed Threatened or Endangered terrestrial vertebrate species
within the Analysis Area. However, we did conduct field surveys of marbled murrelets
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(Brachyramphus brevirostris) and northern/Queen Charlotte goshawk (Accipiter gentilis
laingi), which are Forest Service sensitive species, to help determineif listing asa
threatened or endangered species was necessary. The U.S. Fish and Wildlife Service has
determined that listing is not warranted.

Northern Goshawk. The northern goshawk inhabits forests throughout North America,
favoring dense stands of conifer or deciduous old growth for nesting habitat. The Queen
Charlotte goshawk is recognized as a distinct subspecies and is found only in coastal
areas of British Columbia and in Southeast Alaska. Within Southeast Alaska, the
goshawk appears to be non-migratory, although it may occupy different, or overlapping,
winter and breeding territories. Goshawks are medium-sized hawks which prey primarily
on other birds [Steller’s jay (Cyanocitta stelleri) and varied thrush (Ixoreus naevius) are
common prey species|. A viability concern exists for the northern goshawk in Southeast
Alaska due to association with old-growth forests and the decline in these habitats from
timber harvest (USDA Forest Service 1997).

Preliminary surveys were accomplished in 1993-95. Surveysin the AnalysisAreain
1996 were conducted along routes based on the probability of nesting habitat, previous
goshawk observations, and lack of previous surveys. Probability of nesting habitat was
based on attributes of known nest sites in Southeast Alaska. Attributes included areas
below 1,000 feet elevation, timber volume of greater than 8,000 board feet per acre,
broken mountain or hill slopes with less than 75% gradient, hills, footslopes or valley
bottoms. These surveys were conducted in the Broad Creek, Broadfinger Creek, Finger
Creek, Trap Bay, Saltery Bay, Inbetween, Kook Creek, Kook Lake, Basket Bay, Little
Basket Bay, and Sitkoh Bay drainages.

A goshawk nest in Sitkoh Bay reported by the Forestry Sciences Lab in Juneau was
verified. We collected nest tree and stand data for this nest. The nest was active, with
two adults and two nestlings. Both adults and one juvenile goshawks were radio-tagged
(in cooperation with the ADF& G and USFWS) to allow monitoring of the birds use of
the area. No other goshawks were observed in the Analysis Area.

Marbled Murrelet. The marbled murrelet isarobin-sized seabird that feeds below the
water’ s surface on small fish and invertebrates and is usually found within five miles of
shore. Murrelet populations seem to be stable in Southeast Alaska, but elsewhere there
have been serious declines. The speciesislisted as threatened by the States of California,
Oregon and Washington. Marbled murrelets nest in large, mature coniferous trees within
stands of structurally complex, old-growth forests. Except while molting, marbled
murrelets fly to the forest throughout the year. Nesting habitat relationships are poorly
understood in Southeast Alaska, but el sewhere data indicate the importance of high
volume stands that are close to the coast (USDA Forest Service 1997 TLMP).

With assistance from the USFWS, we conducted marbled murrelet point countsin the
Analysis Areain 1996. Counts were conducted in Crab, Basket and Sitkoh Bays. No
nesting surveys were conducted as the nests are extremely difficult to locate. There are
no identified nest locations in the Analysis Area, although the areais used quite heavily
by marbled murrelets (based on point count observations).
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Riparian and Aquatic Habitat

In order to assess the vulnerability of fish populations, the streams habitats and the fish
were examined. This examination includes stream hydrology and water quality, riparian
vegetation, wetlands, erosion and sedimentation, and fish populations in the Analysis
Area. Riparian areasreferred to in this chapter encompass the zone of interaction
between the aquatic and terrestrial ecosystems and include riparian streamsides, |akes and
floodplains with distinctive resource values and characteristics.

Hydrology

All significant stream segmentsin the Analysis Area were mapped and classified using
the Alaska Region Channel Type Classification System (Forest Service 1992). This
system is used on the Tongass National Forest to classify stream channels by size, loca-
tion in the watershed, adjacent landforms, gradient, hydraulic control, and riparian
vegetation. For the Analysis Area, 26 key watersheds were identified. In particular,
stream channel type (a measure of sediment transport) and stream class (a measure of fish
habitat) are examined. Table 4-17 displays the miles of each stream class and process
group for these watersheds and Figure 4-23 shows their locations. Stream process groups
are stream channels which share similar formative processes. They reflect the long-term
interaction of geology, landform, climate, and riparian vegetation. The TLMP Revision
(1997) provides more in-depth descriptions of process groups and channel types. A
breakdown of streams by channel type for each watershed is listed in Appendix F.

Channel Type. Inthe Analysis Area 806 miles of significant streams were analyzed:
549 miles (68%) are transport channels, 103 miles (13%) are transitional channels, and
154 miles (19%) are depositional channels. Transport channels have low sediment
retention and include high-gradient contained (HC), moderate-gradient contained (MC),
and low-gradient contained (L C) channels. HC channels are on steep headwater slopes
and are the primary sediment conduit to the low-gradient valley bottom and footslope
streams. Transitional channels have moderate sediment retention and include moderate-
gradient mixed control (MM), estuarine (ES3), glacial (GO5), and some alluvial fan
(AF2) channels. Depositiona channels have high sediment retention and include the
valley bottom flood plain (FP), palustrine (PA), estuarine (ES2 and ES4), and some
aluvial fan (AF1) channels. Valley bottom flood plain and palustrine streams generally
have the most anadromous (Class 1) fish spawning and rearing habitat. Generally, the
larger U-shaped watersheds contain a higher percentage of depositional, valley bottom
channels. The large U-shaped watersheds, including Saltery, Crab, Kadashan, Kook and
Sitkoh River, have between 24 and 33% of their stream milesin depositional channel
types (Table 4-17).

Stream Class. Asnoted in Chapter 2, three stream designations are used in this analysis:
Class | streams and |akes have anadromous or adfluvial fish habitat, or habitat upstream
of barriersthat can be enhanced; Class |1 streams and |akes have only resident fish popu-
lations with limited sport fishery value; and Class 111 streams have no fish populations but
have potential water quality influence on do