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Spencer Creek Watershed Analysis

Introduction

The following is a short executive summary
of the Spencer Creek Pilot Watershed
Analysis. It is intended to highlight and
integrate the significant findings and recom-
mendations of the analysis. For a detailed
explanation of the findings, a thorough
review of the watershed analysis is neces-

sary.

The major concerns for resource values in
the watershed are:

+ Late successional forest habitat for
wildlife;
« forest heaith; and
+ stream, riparian, and wetland habitat
and its impact on associated aquatic
. dependent species.

Although these values are still present and
stable, they have been reduced over time in
quantity ang guality. Late successicnal
habitat is most likely limited primarily to the
upper portion of the watershed on federal
lands. The lack of connectivity between
blocks of late successional habitat may limit
the movement of some wildlife species
within the watershed and between water-
sheds. Fire suppression and logging have
altered stand densities, fuel loads, stand
structure, distribution of seral stages, and
species composition. The incidence of
disease and insects in some areas and the
potential for high intensity fires in the
watershed have increased. Sedimentation
and elevated stream temperatures have
changed habitat conditions to favor species
more tolerant of fine sediments and warm
water. This, coupled with exotic species
introductions has altered fish, aquatic plant,
and macroinvertebrate communities. The
migratory Klamath River fish population
spawning in Spencer Creek appears to be
fairly stable and may be less impacted by
changes and current conditions in Spencer
Creek watershed. Prior to the construction
of dams on the Kiamath River, Spencer
Creek supported anadromous fish spawning
runs.

Snow melt processes drive the hydrologic
cycle, with precipitation ranging from 20
inches at the lower elevations to over 60
inches in the wildemess. Buck Lake, a
1,500 acre wetland near the headwaters,
historically provided a catchment for storage
of spring snow melt, but no longer functions
in this capacity. Air temperatures and
moisture regimes vary from the lower to
higher elevaticn zones and supnort several
vegetation communities. Vegetation ranges
from pondercsa pine communities in lower
elevations to white bark pine communities in
the Mountain Lakes Wilderness. Historically
{around 1900), 60 to 70 percent of the
vegetation was in the mid to late seral stage.
Currently, 30 to 40 percent of the forest is in
mid to late seral condition. This includes
both upslope and riparian zone vegetative
communities. Lightning fires, insects, and
disease historically maintained stand
structure, seral stage distribution, densit:es,
fuei loads and species composition. See
Tabie A later in this summary for further
information.

Highlights of the
Analysis

Human use of the Spencer Creek watershed
has a long and varied history. Prior to
European settlement, Native Americans
used the area for seascna! hunting and
gathering activities. Problems concerning
the watershed's cultural resources mostly
relate to protection of historic, 19th Century
sites and features near the mouth of Spen-
cer Creek. Recreation use in the watershed
has been and continues to be light. Primary
areas of concem regarding recreation
activities are the unauthorized firewood
cutting in the upper reaches of Clover and
Spencer Creeks, off-rcad motorized vehicle
use, and uncontrolied recreationa! activities
primarily at the mouth of Spencer Creek: Of
the 40 human caused fires on record for
USDA Forest Service and Oregon Depart-
ment of Forestry protected lands in the
watershed, nine of the fires occurred near
the mouth of Spencer Creek.

Different resources in Spencer Creek have
contributed to the economic base for local
and surrounding communities. Native
Americans no longer use the area for

7,1895




seasonal hunting and gathering. The
watershed area provides recreational
oppertunities that include: sightseeing,
fishing/hunting, camping, hiking, mushroom
and firewood collection, skiing, and
snowmabiling. Livestock grazing has been
a viable use in the watershed since the
1850s. Buck Lake was drained in the 1940s
1o increase grazing farage in the watershed.
C:emmercial timber harvesting began in
*.930 and has provided a continual supply of
cer for the last 65 years. Approximately

96 carcent of the watershed has been
egntared for harvest, and roads have been
built to access these areas.

Logging and associated road development,
and fire suppression are identified as the
management activities most affecting the
terrestrial forest environment. Currently,
approximately 25 percent of the federal land
and 15 percent cf all the lands in the water-
sred is late successional forest. The
majority of the late-successional forest
cccurs in tne Mouniain Lakes Wilderness
and the Late Successional Reserves in the
upper portion of the watershed. In the
remainder of the watershed, late-succes-
sional forest occurs as small isolated blocks.
Due to the distribution of blocks of late-
successional forest, habitat connections are
minimal between large late-successional
forest patches occurring within the water-
shed. This may restrict the movement and
ofl oersal of some late-successional depen-
aent witdlife species through the watershed.
Early to mid seral stands now dominate the
{crest structure in the lower half of the
watershed. The number of stands domi-
nated by large pine (sugar pine, western
white pine, and ponderosa pine) has been

utstantially reduced from historic levels.
Harvesting, combined with fire suppression,
nas reduced the potential of obtaining large
pine due to the establishment and domi-
rance of shade tolerant species in the
unoerstory (white fir). Protection buffer
wiidiife species (as defined in the Northwest
F--ast Plan's “Standards and Guidelines”)
the bald eagle are dependent upon
2 pine. Poputations of special status

speues other plant species of con-
and plant communities of inte

r 10 be stable. Pogulations f noxnous
we ds are increasing slightly in disturbed
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White pine blister rust (Cronartium ribicola)
and the fir engraver beetle (Scolytus
ventrailis) appear to be the two most impact-
ing diseases and insects within the water-
shed. Annous root rot (Fomes annous) and
western and mountain pine beetles
Dendroctonus spp.) are impacting some
z-ezs as well. Snag and downed log require
ments on federal land as stipulated in the
*S:andard and Guidelines” currently exist in
most areas on and in many areas exceed
the requirements. However, the level of
snags and downed logs in the lodgepole
pine community may be affected by ongoing
firewood cutting. In the Mountain Lakes
\iiderness and vicinity, slow changes in
seral-stage composition, fuel loading,
sc=cies composition, and structure may be
occurring due to fire suppression.

Currently there are 290 miles of roads in the
watershed which equals approximately 4
miles per square mite. In most areas, this
censity exceeds the 1.5 mile per square mile
recommendation of the Spencer Creek
Coordinated Resource Management Plan
ard both Forest Service and Bureau of Land
Management Resource Management Plans.
The high density of roads is contributing to
:ne excess levels of sediment in Spencer
Creek. There are 150 road crossings and
23 miles of road within 100 feet of stream
channels within the watershed. Roads and
areas of compaction decrease soil produc-
‘ivity, prolong the vegetative recovery
process and increase runoff potential. The
density of roads also exceeds the recom-
mended level for several wildlife species of
concern, including deer and elk.

The riparian zone condition in Spencer
Creek is influenced by timber harvest,”
grazing, and road building in the forest
environment. Problems related to cattle
grazing are primarily within riparian,
meadow, and other wetland areas. Road
densities and harvest have reduced near
term large woody debris recruitment and
stream side canopy closure in many areas.
In addition, there has been an increase in
the amount of solar radiation and stream
warming due to a reduction in shading and
an increase in sediments. The conversicn
cf the 1,500 acre Buck Lake to irrigated
grazing pasture greatly modified the largest
wietland in the watershed. Similarly, in
unconfined reaches of Spencer Creek and
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wet meadow environments, grasses, forbs,
and willows have been impacted in some
areas due to grazing. Forage in upland
areas is underutilized because of the
distribution of water and livestock. Springs,
wet meadows, and other stillwater habitats
are very limited in the Spencer Creek
watershed. The draining of Buck Lake is the
most significant loss of wetland habitat in the
system. Wildlife species which could be
affected by these changes include one of
three known populations of the spotted frog
in the Klamath basin, other amphibians, the
great gray owl, marten, deer, and over 100
vertebrate species associated with riparian
or wetland habitats.

The mainstem of Spencer Creek is influ-
enced by the net effect of activities in the
stream, forest, and riparian environment and
past removal of large wood debris from the
channel. Raads are routing water and
sediment from the upslope environment to
the channel environment. Likewise, ditches
and canais in Suck Lake route water with
elevated temperatures and tevels of sedi-
ment into the mainstem of Spencer Creek.
Logging has reduced the late seral stage
composition by approximately 30 percent
along the stream corridor. Spencer Creek
and associated tributaries frequently do not
meet State of Oregon Water Quality Stan-
dards for salmonid bearing streams of the
Klamath Basin. Spencer Creek may con-
tinue to exceed maximum summer water
temperatures above 58 degrees Fahrenheit
(ODEQ Standard) because the mainstem
originates as outflow from a shallow wetland
area (Buck Lake). Poor water quality and
lack of cold water habitat could cause a

decline in intolerant species with a resulting -

shift in the community structure toward
those species tolerant of warm water and
simplified habitat structure. Based on
macroinvertebrate community indicators,
impacts are apparent from high summer
water temperatures and fine sediment in
Spencer Creek. These factors negatively
affect the biotic and habitat integrity of
Spencer Creek and influence the distribution
and abundance of invertebrates and those
fish that are dependent on invertebrates as
a food source. Recent implementation of

some of the recommendations contained in
the Spencer Creek Coordinated Resource
Management Plan (1994) and the Weyer-
haeuser Company Watershed Analysis
(1994) should reverse a downward trend in
aquatic habitat quality.

The loss of wetland function and the road
system design are the mechanisms of
change that are mest infiuential in altering
run-off patterns. Associated with the loss of
wetlands is the ability to attenuate peak
discharge. The ability to storewater for
slower releases throughout the summer
months has decreased due to the draining of
Buck Lake. Concurrently, the design of the
road system has resulted in water being
routed into the stream channel. The net
effect is more efficient delivery of water into
the channel system. These activities have a
high probability to increase peak flow.
Similarly, the timing of peak flow most fikely
occurs earlier in the year than it did histori-
cally. Baseflows have likely decreased with
the loss of wetland function and the with-
drawal of water for irngation at Buck Lake.
The presence of pools has been decreased
in confined reaches pnmarily due to the
removal of wood.

Three changes in habitat condition were
determined to be chronic and problematic
for native fish in Spencer Creek; fine sedi-
ment, high temperature, and low flows. The
significant causal mechanisms for reduced
habitat quality are road crossings, stream-
side timber harvest, and channelization and
grazing at Buck Lake. Observed changes in
fish communities over time indicated that the
number of species adapted to simplified
habitat structure are increasing. Restoration
projects and management recommendations
in this document, the Spencer Creek Coordi-
nated Resource Management Plan, and the
Weyerhaeuser Company Watershed Analy-
sis is intended to improve riparian and
stream conditions and specifically address
sedimentation, water temperature, and flow
issues.
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D es i re d F utu re Recommendations to achieve desired future

conditons are listed in Tables B and C as
C 0 n d iti o n s resto_ration opportunities and management
considerations and recommendations.
Monitoring concemns and information needs
Desired future concitions for the Spencer are addressed in Table D.
Creek watershed are:

+ maintain and encourage mid 1o 1ate
seral stage forest connectivity;

- improve wetland function at Buck
Lake, and riparian habitat;

+ reduce tree mortality from fire/insects/
disease:

+ encourags and enhance the large
cing tree zomponent; and

« improv e water quality and stream flow
- decrease stream temperatures and
fine sediment input.

Table A. Some Vital Statistics of the Spencer Creek Watershed
(Al numbers are approximate)

Acres Percent
Fecderal Land in Watershed 30.852 (57%)
Private Land in Watershed 23,310 (43%)
Total Acres 54,162
Forest Plan Allocations
Administrative Withdrawal (Wilderness) ‘ 1%
Late Successional Reserves 33%
Riparian Reserves 3%
Matrix 33%
Vegetation:
1899 Leiberg Mid and Late Seral Stage 60 to 70%
1899 Leiberg early seral stands as a result of fire : 1010 2Q%
1945 Mid and Late Seral Stage 60%
1994 Mid and Late Seral Stage 35%
°:Federal Lands in Late Successional Habitat 25%
c:Aill lands {Federal and private) in Late Success:ionai Habitat 15%
Tree canopy closure between 11 to 55%, percent of the watershed 67%
re2 cancpy closure greater than 55%, percent of the watershed 22%
Srrub canopy ciosure in the watershed 1%
Number
Lizmtning stants per year [Highest Year (1987) 18 starts] 3104

Human stans per year [Highest Year (1983) 6 stznis] 1t02
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A day of huckleberry picking at Buck Lake around 1905 (photo courtesy of the Anderson family photo collection).
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User's Guide

The Spencer Creek Watershed Analysis document you hold in your hands was designed with
the iterative nature of watershed analyses in mind. This document is not a "final" product in
the sense that it has been completed. As new information is collected, discovered, or gener-
ated, that information will need to be added to this analysis. Therefore, in designing this docu-
ment we have attempted to design a document that will be relatively easy to update.

There will be three "official" binders containing copies of this document. These three copies
will reside, one each, in the following offices; Winema National Forest Supervisor's office,
Klamath Ranger District office, and the Klamath Falls Resource Area office of the BLM. Other
copies will be available, but may not contain the newest information.

Two of the features that you should note in this document include:
¢ the extra wide margins on the outside of the pages; and
¢ adate on the bottom of each page.

The extra wide margin is there for you to make notes in. When something within the water-
shed has changed, you should note that change in the margin of one of the “official" binder
copies. Occasionally, these binders will be reviewed and the new information incorporated as
appropriate. For example, if a timber sale occurs within the watershed, a note in the margin
describing when, where, how, why, etc. will help the reviewer(s) know what has changed since

the last update. It should also help the reviewer(s) determine when a major review of the
analysis is needed.

A date has been provided on each page so that minor changes can be incorporated into the
“official" documents without having to reprint every page each time there is a revision/change.
A single or a few pages can be reprinted showing the new information. The dates on the new
pages will also let the reviewer(s) know that new information has been incorporated. In addi-
tion, the dates should also help reviewers with older versions compare their version of the
document with the newer version to see where and what changes have been made.

Suggestions on the format, appearance, and usability of this document would bg appreciated.
Such suggestions/comments should be inserted into the back of the "official" binders for later
review and action. Enjoy and thank you.
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Introduction

In April 1994, the Record of Decision for the
Northwest Forest Plan was released. That
document includes Standards and Guide-
lines for the management of late-succes-
sional and old-growth forest related species
within the range of the northern spotted owl.
Included in the Standards and Guidelines is
a list of objectives known as the "Aquatic
Conservation Strategy". This strategy
provides direction for the restoration of
riparian/wetland habitats, and has four
primary components, as follows:

1. It establishes Riparian Reserves on )
public lands along streams and on unstable
and potentially unstable areas where special
standards and guidelines direct land use.

2. It also establishes a system of Key
Watersheds throughout the range of the
northern spotted owt that are crucial to at
risk fish species and stocks that provide high
water quality.

3. It requires that Watershed Analysis be
completed to provide the basis for monitor-
ing and restoration programs and the
foundation from which Riparian Reserves
can be delineated.

4. Acomprehensive, long-term program of
Watershed Restoration to restore watershed
health and aquatic ecosystems is the final
component of the strategy.

This document, the Spencer Creek Pilot
Watershed Analysis, has been prepared to
partially meet requirements under the
Northwest Forest Plan's Aquatic Conserva-
tion Strategy. It was prepared by an inter-
agency (BLM, USFS, EPA, USFWS),
interdisciplinary team as part of the pilot
program for revising the federal interagency
guide to watershed analysis (see Appendix

1).

The Spencer Creek Watershed Analysis
presents an ecosystem analysis at the
watershed scale. It describes the current
understanding of the processes and interac-
tions of concern occurring within the Spen-
cer Creek watershed. The analysis looked

at the entire watershed regardiess of ownership
so that a more complete understanding of the
watershed could be achieved. It is intended to
guide management on the federal lands within
the watershed. It is also meant to help us
understand how past land use activities interact
with the physical and biological environments in
the watershed. This analysis provides a logical
way to learn more about how ecological sys-
tems function within the watershed. This
information is essential to protect beneficial
uses and to protect and sustain the natural
systems that society depends upon. The
analysis provide a vehicle to efficiently identify
and balance multiple concerns. The analysis
provides a summary of trends for resources
where restoration actions are needed.

Mostly existing information was used for this
analysis. Some information team members
wanted and/or needed was not available to
assist in describing conditions, predicting trends
or evaluating relationships. There is a section
that outlines data needs that would improve this
analysis and could aid in future evaluations of
activities. The analysis focused on specific
issues, values, and uses identified within the
watershed that are essential for making sound
management decisions. The historic, current,
and desired conditions of the watershed are
described, as are the processes and activities
affecting the resources in the watershed.

This is the first iteration of this analysis. New
versions of the document will be produced over
time as new information is gathered, generated,
or discovered. It is not expected that new
iterations will be produced and distributed on
specific time schedules.

Two additional items need to be addressed
here. The Weyerhaeugser Company completed
a watershed analysis for the Spencer Creek
watershed in 1994. That watershed analysis
was carefully reviewed by this team, and their
contribution to existing knowledge of the area is
hereby acknowledged. In addition, there is also
an active Cooperative Resource Management
Plan process working in the Spencer Creek
watershed. The cooperative management and
information provided by those members has
been helpful. The Spencer Creek Pilot Water-
shed Analysis Team expects that any new
information that was gathered through this

~ process will just contribute to the cooperative

management efforts already underway.
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Location

The 54,160 acre watershed is located in
Klamath County, approximately 20 miles
west of Klamath Falls (see the General
Location Map 1). The watershed originates
at the crest of the southern Oregon Cas-
cades, flows southeast, and empties into the
Klamath River just above Topsy Reservoir.
Elevations range from approximately 8,200
feet at the top of Aspen Butte to 4,000 feet
at the mouth of Spencer Creek.

Within Spencer Creek watershed are two
subwatersheds, Clover Creek and Miners
Creek. There is also the mainstem of
Spencer Creek itself (See Map 2). Some of
the analysis will be broken down by
subwatersheds for cumulative impact and
landscape level analyses.

Unique features within the watershed
include Buck Lake, presently owned by
Hugh Charley. Buck Lake lies in the upper
end of the watershed and is a significant
contributor to the ecological systems within
the watershed. The northeastern part of the

watershed lies within the Mountain Lakes
Wilderness Area where no significant past
management activities, with the exception of
fire suppression, have occurred. The lower
part of the watershed is almost wholly
owned by Weyerhaeuser Company.

Ownership

Ownership within the watershed is displayed
in Table 3 and Map 3. The primary non-
federal landowners include Weyerhaeuser
Company, Charley Livestock Company, and
Roseburg Forest Products Company. There
are other scattered land owners as well.

Table 3. Administration/Land Ownership within Spencer Creek Watershed

Ownership/Administration Acres

Acres Percent
USFS
Winema 22,290 : 40
Rogue River 10 0.02
BLM 8,810 16
Weyerhaeuser Co. 17,755 32
Charley Livestock Co. 2,173 4
(Buck Lake)
PacificCorp 7 0.01
Roseburg Forest 1,920 3
Products Co.
Jeld Wen 160 3
Other Private 2,574 2
Totals 30,852 23,310 54,162
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Soils/Geology

The Spencer Creek Watershed covers
approximately 54,200 acres containing more
than 11 soil types and 19 mapping units. At
lower elevations, soils on upland benches,
side slopes, and ridgetops are formed in
residuum and/or colluvium derived from
andesite, tuff, and/or volcanic ash. At high
elevations the parent material is comprised
of mudflows, pyroclastics, and/or unconsoli-
dated glacial material. Other soils on basins
and floodplains are formed in lacustrine
sediments or alluvium derived from volcanic
ash. For a complete description of the
different soil types by vegetation zone,
please see the Spencer Creek Coordinated
Resource Management Plan. See Map 4 for
Topography in the Spencer Creek watershed.

Climate

Warm, dry summers and cold, snowy
winters characterize the climate of the
watershed area. Most of the precipitation
comes in the form of snow from November
through March, although occasional thun-
derstorms deliver precipitation in the sum-
mertime. Deep snowpacks can accumulate,
particularly at the higher elevations. Mean
annual precipitation ranges between 15
inches and 40 inches.

The timing of peak runoff is determined by
spring rains and the duration is a function of
snow pack. Rain on snow events occur
infrequently. A 100 year flood resulted from
arain on snow event in 1964 (Christmas
Flood).

Hydrology

The headwaters of Spencer Creek originate
at an elevation of about 8,000 feet in the
Mountain Lakes Wilderness and empties
into the Klamath River at the upper end of
J.C. Boyle Reservoir at an elevation of about
4,000 feet. Buck Lake, a 1,500 acre drained
marsh, and Spencer Creek are the primary
perennial hydrologic areas functioning in the
watershed. Two main tributaries into
Spencer Creek are Clover Creek and Miners
Creek which are perennial, spring-fed
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segments, but normally subside before
reaching Spencer Creek during the summer.
Springs, seeps, and wet meadows are
scattered throughout the watershed.

Potential Vegeta-
tion

Potential vegetation is defined in the context
as the potential climax specie that would
occur in the absence of natural disturbance
such as fire. For example, ponderosa pine
was the dominant specie in much of the
lower part of the watershed because of the
repeated lightening fires and white fir's
intolerance to fire. In the absence of fire,
white fir has the potential of becoming the
dominant climax specie in lieu of ponderosa
pine.

Five different potential forested vegetation
zones as defined by Franklin and Dyrness,
(1973) occur in the watershed area. Al-
though Atzet and McCrimmon (1990) further
defined the zones into series, the series that
Atzet and McCrimmon applied still reflect the
potential, dominant climax species. Using
Franklin and Dyrness forest vegetation zone
classifications, the following zones are
represented in the Spencer Creek water-
shed.

¢4 Ponderosa Pine Zone

4 Mixed Conifer Zone

4 Lodgepole Pine Zone

4 Shasta Red Fir Zone

¢ Mountain Hemlock Zone

4 Miscellaneous Wetland Areas

The acreage and distribution of those zones
is displayed in Table 4 and Map 5 respec-
tively. Within each forested vegetation zone,
more than one locally recognized plant
association as described by Hopkins (1979)
occurs. A detailed breakdown of the differ-
ent plant associations within each forested
vegetation zone is shown in Appendix 2.

At the beginning of the analysis process,
potential plant communities had been
identified and mapped only on U.S. Forest
Service-administered lands. The potential
plant communities on the remaining part of
the watershed were subsequently mapped
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TABLE 4 . Potential Forest Vegetation Zones Within Spencer Creek Watershed By
Ownership

Potential Vegetation By Ownership/Administration

Zone Acres
Private BLM USFS Total
Ponderosa Pine 526 0 0 526 (1%)
Mixed Conifer 18,831 7,306 7,210 33,347 (62%)
Lodgepole Pine 815 190 2,698 3,703 (7%)
Shasta Red Fir 1,397 1,311 10,464 13,174 (24%)
Mountain Hemlock 10 0 1,297 1,307 (2%)
Nonforest Rock 0 0 474 474 (1%)
Grass/Shrub 1,453 4 52 1,509 (3%)

“
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in the fall of 1994 (Hopkins 1994). The
following is a brief discussion of each zone.

Ponderosa Pine Zone. At the mouth of
Spencer Creek where it empties into the
Klamath River (an elevation of approxi-
mately 3,800 feet), the watershed contains
approximately 526 acres within the Ponde-
rosa Pine Zone (See Map 4). This is a zone
that would have ponderosa pine as the
climax species with or without fire distur-
bances. It is located on some of the dryer
and flatter areas in the lower part of the
watershed. It also contains an occasional
component of juniper and mountain ma-
hogany. Most of this zone is located on
Weyerhaeuser Company lands. The
Ponderosa Pine Zone is generally associ-
ated with less precipitation, shallower soils,
and warmer temperatures in relation to the
other zones.

Mixed Conifer Zone. The Mixed Conifer
Zone lies just above the Ponderosa Pine
Zone elevationally. The Mixed Conifer Zone
is generally the most productive zone within
the watershed because of deeper soils,
greater precipitation, and moderate tem-
peratures. As Table 4 displays, approxi-
mately 62 percent (33,347 acres) of the
watershed is within the Mixed Conifer Zone.
Over half of the Mixed Conifer Zone is
located on private lands. The Mixed Conifer

Zone starts at about 4,500 feet and extends
up to approximately 5,600 feet. Plant
associations include: mixed conifer/snow-
berry-bearberry, white fir/chinquapin-
boxwood-prince's pine and a small area of
white fir-alder/shrub meadow. Franklin and
Dyrness (1973) define a small, narrow White
Fir Zone between the Mixed Conifer Zone
and the Shasta Red Fir Zone. This narrow
zone is represented in the watershed, but
because it is so poorly defined, it has been
lumped into the Mixed Conifer Zone. The
1945 Dominant Species Groups Map, Map 6
displays pure stands dominated by either
Douglas-fir or white fir.

Lodgepole Pine Zone. Within the water-
shed and located along valley bottoms
where cool air drainage is poor are isolated
areas that fall into the Lodgepole Pine Zone.
Hopkins (1979) and Atzet (1990) indicate
that this zone varies from about 4,800 feet
up to 6,600 feet in elevation. Most of the
3,703 acres (about 7 percent of the water-
shed, see Table 4 of Lodgepole Pine Zone
within Spencer Creek Watershed) occurs at
about 5,000 feet in elevation. The largest
stands of lodgepole pine occur in areas
surrounding Buck Lake, and in the upper
reaches of Spencer Creek around the
desolation swamp area where there are
large flat benches and cool air concentrates.
Plant associations include lodgepole pine/
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huckleberry/forb and lodgepole pine/grouse
huckleberry/long-stolon sedge. Some of the
existing lodgepole pine stands have a
significant understory of white fir, indicating
that the potential climax vegetation is white
fir. However, whether this understory of
white fir survives or not is dependent upon
frost, soil moistures, and fire cycles. The
point of differentiation between the true
Lodgepole Pine Zone and the White Fir
Zones is extremely variable. Atzet (1990)
describes in detail the climatic features that
maintain this particular zone. Because of
the frost problems and soil moistures of
Spencer Creek, as well as occasional fires,
there will always be a component of lodge-
pole pine in these stands. Many old
clearcuts have been planted with lodgepole
pine due to their frost resistance in such
harsh, open sites.

Red Fir Zone. This zone lies above
(elevationally) the Mixed Conifer Zone and is
particularly evident on the northern slopes of
“Surveyor Mountain and the upper western
slopes of Aspen Butte. The soils are
generally shallower and rockier than in the
Mixed Conifer Zone, and the temperatures
are generally cooler. Approximately 13,174
acres (24 percent of the watershed) lie
within the Red Fir Zone. As Table 4 dis-
plays, most of this zone is located on federal
fand. This zone starts at about 5,500 feet
and extends up to approximately 6,600 feet
in elevation. The plant association shasta
red fir-white fir/chinquapin-prince's pine/long
stolon sedge is the dominant plant associa-
tion within this zone. The other two plant
associations identified include shasta red fir/
long-stolon sedge and shasta red fir-
mountain hemlock/pinemat manzanita/long-
stolon sedge.

Mountain Hemlock Zone. The highest
elevation zone within the watershed is the
Mountain Hemlock Zone. Approximately
1,307 acres (2 percent) are located within
this zone. Elevations range from approxi-
mately 6,600 feet up to the timberline slopes
on Aspen Butte at about 7,600 feet. Most of
the Mountain Hemlock Zones is located on
the western slopes of Aspen Butte within the
Mountain Lakes Wilderness Area. The main
plant association identified includes the
mountain hemlock/grouse huckleberry
association in the upper reaches of the
Mountain Hemlock Zone, particularly near
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the ridge tops on Aspen Butte, there are
some isolated areas of what Franklin and
Dyrness (1973) would refer to as Alpine
Zone. Within the Alpine Zone, scattered
clumps of whitebark pine grow on exposed
ridges.

Miscellaneous Zones. Within the water-
shed there are many non-forest, rock-
dominated areas, as well as dry and wet
meadows. As Table 4 displays, approxi-
mately 474 acres (1 percent) of the water-
shed consists of non-forest rock and ap-
proximately 1,509 acres (3 percent) of grass
and/or shrub habitat.
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l. Beneficial Uses
and Values

Introduction

This chapter introduces the values and uses
that are represented in the Spencer Creek
watershed. These values and uses are
those federal and private management
activities and public practices that have
and/or are currently happening in the
watershed.

Part I. Social
Ecosystems

A. Recreation

Wilderness and
Environmental
Educaﬁon

The Spencer Creek watershed area con-
tains 5,900 acres of the Mountain Lake
Wilderness. Wilderness uses and values
include: primitive recreation experiences
and the ability to find solitude; scientific and
educational uses; a benchmark for ecologi-
cal studies; and the preservation of historical
and natural features. See Map 6 for the
location of recreation opportunities.

While no designated Research Natural
Areas (RNAs) are located within the water-
shed, two areas of educational importance
are worth noting. The Clover Creek Forest
Educational Area, located south of the
Spencer Creek hookup road (see Map 7),is
used by elementary classes for educational
purposes for its annual forestry tour. The
Tunnel Creek Wetlands area, a lodgepole
pine swamp located south of Buck Lake,
offers an opportunity for education regarding
protection, maintenance, and/or restoration
of natural systems or processes.
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Recreation

Because the Spencer Creek watershed is
only 45 minutes driving time from Klamath
Falls, and has three main paved roads
providing ready vehicle access, (Clover
Creek, Dead Indian Memorial, and Keno
roads) the watershed attracts a variety of
recreational users. The watershed provides
recreational opportunities that include: sight-
seeing, fishing, hunting, camping, backpack-
ing/hiking (primarily in the Mountain Lakes
Wilderness), horseback riding, mushroom
gathering, firewood and Christmas tree
collection, cross-country skiing, and
snowmobiling. Four-wheel drive use occurs
in the watershed, primarily on existing roads,
jeep trails, and skid trails. Fishing occurs
along much of Spencer Creek. Primitive,
non-designated camping areas are located
on Weyerhaeuser Company property near
the mouth of Spencer Creek, along the
Clover Creek Road on National Forest
lands, and at the Clover Creek trailhead.
Other areas in the watershed receive
occasional primitive camping use, primarily
during hunting season.

The Clover Creek trail provides access to
the southern portion of the Mountain Lakes
Wilderness area. Use of the trail is relatively
low (usually one to five parties each day
during the summer months).

The Buck Peak snowmobile trail and a
portion of the Sunset snowmobile trail are
located in the northern portion of the water-
shed. These two trails are part of a much
larger, groomed, snowmobile trail network in
southern Oregon. A series of turnouts along
the Clover Creek Road are plowed in winter
by Klamath County and used as unofficial
Snow-Park areas. An additional Snow Park
and connecting snowmobile trail has been
identified on BLM land near the junction of
Clover Creek Road and the Spencer Creek
Hookup. The watershed currently provides
good unstructured snowmobile and cross-
country skiing opportunities, especially in the
area near the Dead Indian Memorial Road.
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The recent paving of Clover Creek Road will
increase recreation use as driving for
pleasure and access to the National Forest
and BLM-administered lands is increased.
Clover Creek Road has also been included
in published brochures as part of a scenic
tour route and bicycle tour route. The scenic
tour route follows Highway 66 from Ashland,
up Clover Creek Road and returns to
Ashland on the Dead Indian Memorial Road.

The residents of Keno and Lake of the
Woods also influence recreation use in the
watershed. These “local” residents affect
recreation use to a moderate amount within
five miles of their respective communities.
The areas within the watershed affected by
this zone of influence includes the area at
the mouth of Spencer Creek and the upper
portion of the watershed. This recreation
use by “local” residents is in addition to the
use by Klamath Falls urban residents.

The Applegate National Historic Trail
crosses Spencer Creek near its confluence
with the Klamath River, on Weyerhaeuser
Company land.

Aesthetic/ Scenic

The watershed offers good to excellent
scenic quality. Within certain portions of the
watershed, especially the Mountain Lakes
Wilderness, the scenic quality is rated
excellent. This is because forest visitors
recreation experience is in a natural appear-
ing forest setting with little evidence of
human activity.

The Spencer Creek watershed is visible
from Highway 66 by looking north from the
Highway 66 bridge over John C. Boyle
Reservoir. It can be seen as foreground
views (for up to one-half mile) along the
Dead Indian Memorial Road near its inter-
section with Clover Creek Road, and
middleground views (for up to one-half mile
to five miles) by travelling Keno Road and
Clover Creek Road. The watershed is
visible from the air to travellers on air flights
to and from the Medford airport. It is also
easily viewed from the top of Hamaker
Mountain, south of Keno.

In general, the visual quality of the Spencer
Creek watershed is good and meets visual
quality objectives on BLM- and Forest
Service-administered lands (see Map 8). For
BLM-administered lands, the Clover Creek
and Spencer Creek road corridors have
visual resource management (VRM) class lil
objectives, of partially retaining the existing
character of the landscape. The foreground
from the Clover Creek Road on National
Forest lands is also managed to achieve a
partial retention objective. The foreground
along the Dead Indian Memorial Road is
managed to retain the characteristic land-
scape where evidence of human activities is
slight.

In the Buck Lake area, visual resource
management class IV objectives, which
allow for major modification of the existing
character of the landscape, are used. The
BLM lands within one quarter mile on either
side of Spencer Creek are managed for
Visual Resource Management class |l )
objectives of retaining the existing character
of the landscape. The access route to the
Clover Creek trailhead is managed to
partially retain the characteristic landscape
in the foreground areas.

Weyerhaeuser Company provides for visual
resource management of their lands through
an aesthetics screening process. Because
many of their lands in the watershed receive
partial cut treatments rather than clear cut
treatments, the visual quality is at least
partially retained.

Portions of the Spencer Creek watershed
have a modified appearance due to
clearcutting and uniform replanting. These
areas are most visible along the lower
sections of the Clover Creek Road and
southwest of Buck Lake. Several strip
clearcuts along Surveyor Mountain are
occasionally visible at middle ground
distances along Clover Creek Road, and
can be seen at background distances from
Highway 97, north of Klamath Falls.
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B. Livestock
Grazing

Livestock grazing has occurred in the
watershed at varying levels since the late
1800s. Grazing levels have probably varied
with the amount of logging activity, which
opened up areas and increased production
of herbaceous vegetation. Livestock grazing
still occurs throughout the watershed at
levels on the low end of what has occurred
in recent decades.

Properly managed public lands grazing
contributes to the economic vitality and
stability of local communities in the West,
including the Klamath Basin. It also sup-
ports a lifestyle that many people feel is
important to support and maintain. Live-
stock grazing on public lands contributes to
the national production of meat.

See also the Livestock Grazing discussion
under the Terrestrial Ecosystems Section.

C. Cultural
Resource

The concept of “Beneficial Uses” is not
relevant to cultural resources.
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Part Il. Terrestrial
Ecosystems

A. Timber and
Roads

The Spencer Creek watershed has been
producing a steady flow of timber since the
1930s. This timber supply has benefited the
surrounding economies of Klamath Falls and
Medford, Oregon. Although some harvest-
ing by the Spencer Family occurred in the
late 1800s (Sokol 1994, pers. comm.),
significant harvesting didn’t begin until
Weyerhaeuser Company started acquiring
land in the 1920s and 1930s and built a
railroad system for transporting logs (Sokol
1994, pers. comm.). The first recorded
significant harvesting on USFS and BLM
administered lands was in the early 1940s.
Harvesting levels have increased with each
subsequent decade.

On BLM-administered lands within Spencer
Creek watershed, over 100 million board
feet of timber has been removed since the
early 1970s. Substantially more volume has
been removed from the private lands within
the watershed. This is due to the larger
amount of private land ownership (approxi-
mately 43 percent of the watershed), and
reliance of private landholders on even-age
management. Early harvesting on Weyer-
haeuser Company (Sokol 1994) and BLM-
administered lands was usually based upon
a diameter limit as well as for capturing
salvage. Most of the existing stands on
BLM- and USFS-admininstered lands, °
particularly in the mixed conifer zones and
the lower reaches of the watershed, indicate
that the dominant harvest prescription was
overstory removal of the large ponderosa
pine, sugar pine, and Douglas-fir. The BLM
records support this assumption as indicated
by many entries on historic ledgers stating .
that white fir and shasta fir below 22 inches
in diameter was suppose to be reserved. In
addition, the economic demand for true fir in
the 1940s was less than for Douglas-fir and
pine.
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As a result of past harvesting, an extensive
road system has been built within the
watershed. The watershed area currently
has approximately 290 miles of roads. The
existing road system facilitates timber
management activities and provides benefits
in the form of recreational use, administra-
tive access for monitoring and inventory, and
fire suppression access.

With the adoption of the Northwest Forest
Plan, federal land within the watershed has
been allocated into a number of different
categories (Table 5 and Map 9). Beneficial
uses on federal land in the future will be
based upon how much land is allocated into
a particular category and the subsequent
guidelines on how that land is to be man-
aged. The Northwest Forest Plan allows for
sustainable timber harvesting to occur on
those federal lands allocated to the Matrix
(17,758 acres, or 33 percent of the water-
shed). For private lands, the assumption
was made that most private lands will be
intensively managed for timber production.
The utilization of special forest products
within the watershed is increasing, although
still low. Popular products include mush-
rooms, firewood, boughs, and Christmas
trees.

B. Wildlife

The geographical location of the watershed
and the wide range of elevations, landforms,
and aspects within it contribute to the
biodiversity of the watershed area. Spencer
Creek is the only drainage with significant
area of forests containing both the mesic
elements characteristic of west of the
Cascades and more xeric elements found
east of the Cascades. It is also one of the
only perennial drainages on the east slope
of the Cascades where nearly the entire
drainage has a south-facing aspect.

The watershed contains potential habitat for
293 species of vertebrates which have either
been documented or are expected to occur.
Approximately 85 of these species are
associated with late-seral stage forests.
Several species that are candidates for
federal listing as threatened or endangered
have been documented within the water-
shed. These include the northern goshawk
and mountain quail. Federally listed species
with nesting territories in the watershed
include the bald eagle and northern spotted
owl. An additional 44 vertebrate species
with special status designated by the U.S.
Fish and Wildlife Service or the Oregon
Department of Fish and Wildlife have been
documented or have the potential to occur
within the watershed.

Big game documented in the watershed
include elk, black-tailed deer, mountain lion,
and black bear.

U

Table 5. Spencer Creek Watershed Land Allocations for Fedéral Owner-
ship and as Defined by the Northwest Forest Plan (Acres)

Ownership/ Congressional

Wilderness
USFS 5,920 695
BLM 0 622
PRIVATE
Totals 5,920 1,317
Percent 10.9 2.4

Riparian
Administration Withdrawals & Reserves

Matrix LSRs Private Total
Land
10,282 5,342 22,240
7,476 514 8,612
23,310 23,310
17,758 5,856 23,310 54,162
32.8 10.8 43
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C. Soils

Long-term soil productivity is the capability
of soil to sustain the inherent, natural growth
potential of plants and plant communities
over time. Most land uses ultimately depend
on a productive soil resource. Maintenance
of long-term soil productivity is widely
recognized as a basic requirement of land
management.

D. Livestock
Grazing

Properly managed grazing can benefit the
land in various ways, including the following:
reduction of fine fuel loads and accompany-
ing fire hazards; positive manipulation of
some types of wildlife habitat; and the
construction and maintenance of watering
facilities that are used by both livestock and
wildlife.

Grazing animals can be used as a tool to
manipulate vegetative conditions towards or
away from specific vegetative community
structures, commensurate with potential.
Grazing can also be a tool to maintain plant
succession at certain stages and to maintain
biological diversity.

Also see the Social Ecosystems Section.
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Part Ill. Riparian
Ecosystems

Spencer Creek watershed has approxi-
mately 110 miles of fish bearing and inter-
mittent streams which depend on healthy
functioning riparian areas for key habitat
input factors. In addition, over 2,000 acres
of wetland area have important effects on
water quality and hydrologic function. The
riparian zone of influence is the most
important link between the terrestrial and
aquatic environments. Riparian zones are
the only dependable source of large woody
debris in the Spencer Creek watershed.
Large woody debris functions to create pool
habitat, retain spawning gravel beds, and
provide hiding cover for fish. Riparian
vegetation functions to prevent excessive
erosion of streambanks and entrap fine
sediments before they enter streams.
Vegetation in floodplain areas functions to
allow sediments to drop out of the water
column as it slows water velocities and
increases channel sinuosity. The processes
of nutrient cycling in the aquatic environment
are linked directly to shading, organic input
from riparian vegetation, and water quality.

Although riparian and wetland communities
are limited within the Spencer Creek water-
shed they are valuable to approximately 111
species of wildlife which have been docu-
mented or have a high potential to occur.
Riparian and wetland habitat associated with
Buck Lake and Tunnel Creek provide habitat
for a population of spotted frogs. The
spotted frog is a federal Category 1 candi-
date for federal listing as threatened or
endangered. This population represents
one of only three spotted frog populations
known to occur within the Upper Klamath
Basin.

Riparian and wetland communities function
as crucial breeding and feeding habitat for
wildlife. Some of the attributes which make
riparian areas so valuable are the presence
of diverse and highly productive vegetation,
the positive edge effects of streams, the
high availability of terrestrial and aquatic
insects, and the presence of water.
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Part IV. Aquatic
Ecosystems

A. Water Quality

Spencer Creek drains into the Klamath River
and thus is a contributor to the overall water
supply of the aquatic system from J.C. Boyle
Reservoir and below. The relative contribu-
tion of Spencer Creek to the overall flow in
the anadromous fish reaches of the Klamath
River is small (less than one percent). The
contribution of Spencer Creek to the wild
resident fish reach below J.C. Boyle is more
significant and water quality from this
watershed may be of some importance.

Designated Beneficial Uses, as defined

- under Oregon Administrative Rules (OAR

340-41-006) “Means the purpose or benefit
to be derived from a water body, as desig-
nated by the Water Resources Department
or the Commission”.

Spencer Creek has been designated as
having moderately impaired water quality
conditions and moderately impaired condi-
tions affecting aquatic habitat (1988 Oregon
Statewide Assessment of Nonpoint Sources
of Water Pollution). The Beneficial Uses
listed as impacted by water quality condi-
tions in Spencer Creek are coldwater fish
and water recreation. ‘

According to OAR 340-41-962, Spencer
Creek may have one or more of the follow-
ing Beneficial Uses, Public Domestic Water
Supply, Private Domestic Water Supply,
Industrial Water Supply, Irrigation, Livestock
Watering, Salmonid Fish Spawning, Resi-
dent Fish and Aquatic Life, Wildlife and
Hunting, Fishing, Boating, Water Contact
Recreation, and Aesthetic Quality.

B. Aquatic
Biodiversity

The value of aquatic biodiversity in the
Spencer Creek watershed is described here
by example and illustration. The intent is to
describe the value of aquatic biodiversity in
the Spencer Creek watershed within the
context of the Klamath Basin and the Pacific
Northwest Region.

Like any watershed, Spencer Creek has a
combination of physical attributes that
makes it unique compared to any other. The
relative position to adjacent watersheds,
elevations, gradients, dominant aspects, and

_ geology combine to create conditions which

support a diverse assemblage of aquatic
habitat types. This complexity of watershed
features encourages the maintenance of
aquatic systems to which species and
communities are uniquely adapted. For
example, the watershed probably supports
cold water spring obligates such as some
aquatic snails, as well as warm water
wetland adapted amphibians like the spotted
frog.

Other species have local adaptations which
appear to be different from the regional
population as a whole. A unique population
of Pacific giant salamander was recently
discovered in Spencer Creek and is the first
reported population of this species east of
the crest of the Cascade Mountains. In
contrast to the semi-terrestrial populations
west of the crest of the Cascade Mountains,
in Spencer Creek, this salamander remains
aquatic (retains gills) during all life history
stages. This is an apparent adaptation to
harsh and dry conditions at the presumed
eastern periphery of its range (Hayes 1994).

Species which have high mobility and
migrate in and out of the watershed are a
source of genetic diversity to basin and
regional populations. The Spencer Creek
watershed provides spawning and rearing
habitat for the Klamath River redband
(rainbow) trout population. This population
is migratory and therefore has connectivity
to the main-stream Klamath River and
nearby tributary watersheds. It is a unique
population because it is naturally adapted to
environmental conditions found in the middle
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Klamath Basin and because mature fish
migrate into Spencer Creek to spawn
(Buchanan et al. 1990-1992). This basin
connectivity coupled with homing behavior
(and associated straying of individuals)
allows Spencer Creek rainbow trout to be a
source of adaptive variability in Klamath
Basin trout populations.

Other aquatic species in the Spencer Creek
watershed have not been studied in such
detail that their contribution to basin and
regional biodiversity is well understood. In
general, it is known that the resilience and
viability of populations and communities is
dependent upon the availability of diverse
habitat types and community structures
(Moyle and Leidy 1992, Odum 1985). While
the Spencer Creek watershed may not be
unique in supporting a diverse assemblage
of aquatic species, it is obviously an impor-
tant source of population diversity for the
region.
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C. Population
Viability

Three aquatic animal species with state and
federal management status, the redband
(rainbow) trout, Pacific lamprey, and the
spotted frog, are documented to occur in the
Spencer Creek watershed. Other special
status species and species listed in the
Northwest Forest Plan under Survey and
Management Guidelines probably occur. As
survey protocols are developed and imple-
mented, the list of special status species
occurring in the Spencer Creek watershed is
likely to increase. These species require
varying levels of protection under federal
and state management direction as well as
assessments of their habitat conditions. The
relative contribution of the Spencer Creek
watershed to the viability of these species
will largely depend on their distribution
outside the watershed and population
connectivity between watersheds. Some
mollusc species occurring in the watershed
may have very narrow distributions and low
mobility and therefore are more susceptible
to isolated disturbances (Frest 1993). Other
species such as the redband (rainbow) trout
can probably sustain short-term distur-
bances since they are more widely distrib-
uted in the basin and can seek out more
favorable conditions and then repopulate
disturbed areas when conditions become
favorable again (Frissel 1994).







Chapter 4
Issues, Key Questions,
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Issues Addressed in the Analysis

The analysis of the ecosystem on a watershed scale is driven by a set of issues. There were
16 issues developed for the Spencer Creek drainage. These issues, in no particular order of
importance, are listed below:

Issue 1: Recreation use is occurring in the watershed and may be affecting different re-
sources. _

Issue 2: Forage utilization patterns in the watershed are uneven.

Issue 3: Land in the Spencer Creek watershed was ceded to the United States by the Treaty
of Klamath Lake in 1864. The Klamath Tribes have a hereditary interest in the Spencer
Creek watershed.

Issue 4: Historic and prehistoric cultural resources exist in the watershed.

Issue 5: Forest/Range ecosystem health and resiliency has been altered in the watershed
area.

Issue 6: Existing and recruitment levels of large dead standing and downed woody material
have been altered.

Issue 7: Habitat for Federally listed, proposed or candidate species, State listed species,

USFS Region 6 Sensitive species and BLM Special Status Species of plants has been
altered. .

Issue 8: Past and present land use activities may be contributing to the introduction, spread
and increasing density of exotic/noxious plant species.

Issue 9: The density of roads in the watershed is negatively affecting wildlife.

Issue 10: Late successional forest in the watershed has been fragmented and reduced in
size through harvest.

Issue 11: The size and distribution of cover patches (versus the size of openings) is inad-
equate for big game.

Issue 12: Wetlands, riparian and meadow ecosystems in the Spencer Creek watershed
have been altered. .

Issue 13: Water quality has been altered in Spencer Creek watershed.

Issue 14: The hydrograph has been altered in terms of base flow, peak flow, and timing of
peak flow.

Issue 15: Channel condition has degraded.

Issue 16: Management practices have altered habitat conditions and caused changes in
species assemblages, connectivity, and distribution.
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To address each issue, a set of key questions was developed to focus the analysis on those
aspects of the issue that are of most concern.

This analysis is grouped into four main categories to help keep the analysis readable. While
there are undeniable connections between these components of the ecosystem, the group-
ings were formed to show one kind of flow within the watershed and facilitate a clearer
understanding of the technical organization of the document. The four main categories are
Social Ecosystems, Terrestrial Ecosystems, Riparian Ecosystems, and Aquatic Ecosystems.

The issues are divided into four main parts based on which aspects of the watershed they are
concerned with: the social, terrestrial, riparian, or aquatic ecosystem. Obviously, some
issues cross these artificial divisions, so some issues are discussed in more than one place.
While in one way this makes it harder for the reader to find an answer to a specific issue, we
felt that having the ecosystem components (social, terrestrial, etc.) discussed together in one
place would enable the reader to gain a better understanding of the watershed as a whole.

The Social Ecosystem is discussed first in this chapter, as it is for all of this document. This is

followed by the Terrestrial Ecosystem, R|panan Ecosystem, and Aquatic Ecosystem respec-
tively, in all chapters.

In a physically based hydrologic model of the watershed, energy flow is initiated at the
summit and proceeds downslope, through the riparian zone, into the stream channel, and is
delivered to the next body of water. Therefore, the physical/biological analysis begins ups-
lope, with the forest structure and associated biological communities. Next, the riparian zone
serves as the interface between the upslope and aquatic environments. The final section

focuses on the aquatic system and its ability to transport watershed products and support
aquatic dependent species.

The Social Ecosystem section is designed to acknowledge that human interactions with the

environment--Terrestrial, Riparian, and Aquatic ecosystems--follow different energy patterns
(flows) than the hydrologic model.
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Part I. - Social
Ecosystem

A. Recreation

Introduction

This section describes the recreation uses
that are occurring in the Spencer Creek
watershed, highlighting areas where other
resources may be negatively affected. It will
describe recreation use of the recent past,
processes of change, and trends for the
future.

Issue 1: Recreation use is
occurring in the watershed
and may be affecting differ-
ent resources.

Key Questions: What recreation use is
occurring in the watershed? Where/when
is it occurring? Where are the problem
areas and what resources are being
impacted?

Assumptions/Analytical
Process

Assumptions on recreation use levels are
based on personal observation and discus-
sions with other resource and agency
specialists. |n addition, recreation use
information from the Spencer Creek Coordi-
nated Resource Management Plan and the
Weyerhaeuser Company Watershed Amaly-
sis was incorporated into this recreation
assessment. In general, recreation use in
the Spencer Creek watershed, including
fishing, is estimated to be light (less than 10
visitors per day) at any given time and of a
dispersed nature. An exception to this light
use occurs at the mouth of Spencer Creek,
which receives medium use (estimated to be
10 to 20 visitors per day) in the summer
months.
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However, some recreation use areas have
been identified by resource specialists of the
Bureau of Land Management (BLM), USDA
Forest Service (USFS), and Weyerhaeuser
Company as needing further analysis to
determine if there are impacts to other
resources. The specifics on how recreation
impacts other resources is discussed under
the appropriate issue, such as water quality.

Analysis Discussion

Historic Conditions

No historic or present day recreation use
figures exist for the watershed. However,
public input in response to the initiation of
this watershed analysis indicates the area
probably started receiving motorized recre-
ation use in the 1940s and 1950s. Most
roads in the watershed at that time were
primitive, requiring high-clearance or 4-
wheel drive trucks.

The mouth of Spencer Creek has historically
been a popular area for recreationists in the
watershed due to its relative ease of access
and good fishing opportunities. See Map 6
for recreation opportunities.

Process of Change

As additional roads were constructed and
improved for timber hauling, and the Keno
and Clover Creek roads were paved, access
to the watershed was greatly enhanced. By
the mid to late 1960s, with good access, the
watershed was available for use by a wide -
variety of recreationists.

The construction of J. C. Boyle Dam in the
late 1950s enhanced recreational boating,
swimming, and camping in the vicinity of
Spencer Creek, and likely attracted greater
numbers of recreationists. The mouth of
Spencer Creek offers the availability of
water for recreation, and until the last few
years offer unstructured/unrestricted recre-
ation with a lack of sufficient law enforce-
ment. This in turn attracted a certain
segment of the public looking for those
amenities and lack of restrictions (weekend
partiers). A pattern of unrestricted use was
established over thirty years and continues
to present problems for iandowners, the law
abiding public, and law enforcement in the
present.

Current Conditions

As stated in the assumptions section,
recreation use in the watershed is light at
any given time, and of a dispersed nature.
Fishing use is most likely concentrated in
the spring and early summer months. Since
no recreation use figures exist for the
watershed, it is difficult to estimate use
numbers. However, based on personal
observations, recreation use of the water-
shed is very light most of the year, probably
averaging less than 10 visitors per day. In
summer months this probably expands to
100 to 150 visitors per day on weekends.

Because the Spencer Creek watershed is
only 45 minutes driving time from Kiamath
Falls, and has three main paved roads
providing ready vehicle access, (Clover
Creek, Dead Indian Memorial, and Keno
roads) the watershed attracts a variety of
recreation users. The watershed provides
recreational opportunities that include: sight-
seeing, fishing, hunting, camping, backpack-
ing/hiking (primarily in the Mountain Lakes
Wilderness), horseback riding, mushroom
gathering, firewood and Christmas tree
collection, cross-country skiing, and
snowmobiling. Four-wheel drive use occurs
in the watershed, primarily on existing roads,
jeep trails and skid trails. Fishing occurs
along much of Spencer Creek. Primitive,
non-designated camping areas are located
on Weyerhaeuser Company property near
the mouth of Spencer Creek, along the
Clover Creek Road on National Forest
lands, and at the Clover Creek trailhead.
Other areas in the watershed receive
occasional primitive camping use, primarily
during hunting season.

The Clover Creek trail provides access to
the southern portion of the Mountain Lakes
Wilderness area (see Map 6). Use of the
trail is low (usually one to five parties each
day during the summer months).

The Buck Peak snowmobile trail and a
portion of the Sunset snowmobile trail are
located in the northern portion of the water-
shed. These two trails are part of a much
larger, groomed, snowmobile trail network in
southern Oregon. A series of turnouts along
the Clover Creek Road are plowed in winter
by Klamath County and used as unofficial
Snow-Park areas. An additional Snow Park
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and connecting snowmobile trail has been
identified on BLM-administered land near
the junction of Clover Creek Road and the
Spencer Creek Hookup. The watershed
currently provides good unstructured
snowmobile and cross-country skiing
opportunities, especially in the area near the
Dead Indian Memorial Road.

The recent paving of Clover Creek Road will
increase recreation use since the opportu-
nity to drive for pleasure and access to the
National Forest and BLM-administered lands
is increased. Clover Creek Road has also
been included in published brochures as
part of a scenic tour route and bicycle tour
route. The scenic tour route follows High-
way 66 from Ashland, up Clover Creek Road
and returns to Ashland on the Dead Indian
Memorial Road.

The community of Keno and Lake of the
Woods residents also influence recreation
use in the watershed. These “local” resi-
dents affect recreation use to a moderate
amount within five miles of their respective
communities. The areas within the water-
shed affected by this zone of influence
include the area around the mouth of
Spencer Creek and the upper portion of the
watershed. This recreation use by “local”
residents is in addition to the use by Kla-
math Falls urban residents.

The Applegate National Historic Trail
crosses Spencer Creek near its confluence
with the Klamath River, on Weyerhaeuser
Company land.

Trends

The greatest potential for negative impacts
to the resources in the watershed from
recreation use is from off-highway vehicle or
all terrain vehicle use off of existing roads.
The impact of the use of existing roads on
wildlife and water quality are covered in the
appropriate sections. Few areas of uncon-
trolled off-highway/all terrain vehicle use
were noted in the upper portion of the
watershed. This is primarily due to the more
heavily vegetated, rocky or steeper slopes
and the presence of Mountain Lakes Wilder-
ness which is closed to off-highway vehicles.
For the most part, the USFS Clover Creek
Road primitive campground enclosure and
rock barriers are preventing motorized
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access to the stream corridor. Recreation
visitors occasionally move rock barriers so
they can access the streambank by motor-
ized vehicle. Some off-highway vehicle use
may also be occurring in the area of the
USFS road along the upper reaches of
Clover Creek. This off highway traffic is in
association with firewood/snag cutting of
lodgepole pine.

Uncontrolled recreation use or “beer par-
ties”, around the mouth of Spencer Creek
was identified as a concern based on public
input during the watershed analysis team's
field tour. Uncontrolled recreation use or
beer parties are defined here as unorga-
nized recreationists or groups of
recreationists that are at times loud, intoxi-
cated, shooting off firearms, running ve-
hicles recklessly, and/or harassing other
visitors and wildlife. These recreationists
typically show little of no respect to private
property rights or law enforcement person-
nel.

In the lower portion of the watershed,
especially near the mouth of Spencer Creek,
uncontrolled off-highway/all terrain vehicle
use continues to occur. Although the
enclosure at the mouth of Spencer Creek
has been effective, off-highway vehicle/all
terrain vehicle use just outside the enclosure
and on some steeper slopes was noted.

All terrain vehicle use (estimated to be
primarily by local Klamath Basin residents)
occurs mainly on weekends by users looking
for an off-highway vehicle play area. Uncon-
trolled use of all terrain vehicies off of
existing roads is the primary problem, not all
terrain vehicle use in general. This uncon-
trolled use is expected to continue or N
increase if restrictions (fences, barriers) and/
or educational and law enforcement efforts
are not implemented.

Weyerhaeuser Company currently allows

this dispersed recreation use on their lands.

If conflicts between recreation and other

resources occur, this recreation access

could be limited in the future. Such a !
restriction in access would displace recre- !
ation users to other areas. Much of the

recreation use occurring around the mouth

of Spencer Creek is due to its proximity to

John C. Boyle Reservoir. Itis likely that if

restrictions to recreation access occur on
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Weyerhaeuser Company lands, then those
users would be displaced to other lands in
the vicinity of John C. Boyle Reservoir.

A recreation use that has the potential to
negatively impact riparian/wildlife values is
unauthorized firewood/snag cutting. Unau-
thorized cutting of snags for firewood along
the stream banks has occurred sporadically
where easy road access to the stream bank
exists. This unauthorized firewood/snag
cutting seems to be associated with camp-
ing and fishing, in addition to general
firewood gathering. Areas of concern
include the upper portion of Spencer Creek,
the area around the USFS Clover Creek
Road primitive campground enclosure, the
USFS Road along the upper reaches of
Clover Creek, and where roads parallel or
intersect the lower section of Spencer Creek
on Weyerhaeuser Company lands.

Currently, and for the foreseeable future
other recreation uses such as fishing,
mushroom and Christmas tree gathering
appear to be having extremely limited or no
impact to other resources.

Activities such as hiking, cross-country
skiing, and snowmobiling also appear to be
having extremely limited or no impact to
other resources at this time. The Klamath
Falls Proposed Resource Management
Plan, Final Environmental Impact Statement
discusses the development of additional
trails. New trails for hiking, cross-country
skiing, and snowmobiling may be of concern
because of potential wildlife disturbances.

Summary

Recreation use in the watershed is light, with
few areas of concern. The area around the
mouth of Spencer Creek is of concern due
to the impacts caused by off-highway/all
terrain vehicles. Unauthorized firewood/
snag cutting is occurring along the USFS
road along the upper reaches of Clover
Creek and Spencer Creek. Motorized
recreation use of existing natural or poorly
surfaced roads is also of concern for wildlife
and water quality. Additional monitoring,
educational efforts, law enforcement and
use restrictions may be needed to identify
and reduce impacts from recreation use.

B. Livestock
Grazing

Introduction

Some level of grazing has taken place within
the Spencer Creek watershed analysis area
since before the turn of the century. The
earliest record is from 1867, with O.T. Brown
homesteading and “ranching” near the
mouth of Spencer Creek. Sheep, cattle,
and/or horses may have been grazed during
this period, but no documentation of such is
known. It is known that in the1870s horses
were grazed in the area (see Appendix 3).
See the Cultural Resources section for more
information on the human history of the
area. Grazing use of the area in these early
years probably would have taken place
primarily in areas cleared by the early
settlers or opened by fires (either wild or
set).

It is unclear whether the general uncon-
trolled use that occurred in much of the west
as a result of the intense competition for
“first come-first served" open government
land policies of the time occurred in Spencer
Creek. The intense competition lead to vast
overstocking and over use of the western
rangelands and commensurate changes in
and deterioration of vegetative communities.
This period presaged and eventually lead to
the passage of the Taylor Grazing Act of
1934 (Stoddard 1975).

Although the above scenario was evident in
most of the eastern (and more arid) portions
of Klamath county, it is not clear that it
happened in the Spencer Creek watershed.
The generally dense tree cover in much of
the watershed and the fact that extensive
logging did not occur until the 1920s -
opening up that tree cover - may have
precluded the high use levels found in other
areas. Prior to the 1930s a few people
grazed sheep and other livestock in the
area, including what are now the upper
watershed USFS-administered lands. After
the Weyerhaeuser Company began opera-
tions in the area in the 1920s, grazing
appears to have increased. Sheep were
apparently the predominant domestic
herbivore in the upper watershed area until
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the 1940s (and even into the 1970s in the
lower watershed), when cattle numbers
began to increase. Sheep grazing faded out
when the coyote predation problem became
severe enough, along with poor lamb prices
and other economic reasons, to eliminate
sheep grazing as cost effective.

Since the 1960s, cattie have been the
primary domestic herbivore in the area.
Cattle appear to have been the main grazing
animal in the Buck Lake area since the
1940s. Permits or leases for grazing use in
the watershed area have been issued since
the 1940s by the major land owners/admin-
istrators (Weyerhaeuser Company/BLM and
USFS). Smaller grazing leases have been
and will probably continue to be issued for
lands owned by Boise Cascade, Divide
Resources, and possibly others. Intensive
grazing use on lands owned by the Charley
Livestock Company in the Buck Lake area
has occurred since the 1940s.

Charley Livestock Company has leases and .

permits to graze cattle on all of the USFS-
administered lands, the Weyerhaeuser
Company lands north of the USFS bound-
ary, and most of the BLM-administered
lands in the watershed. The remainder of
the BLM-administered lands and Weyerhae-
user Company lands south of the USFS
boundary are leased by Lester Hinton.

Key Questions: What has been the
historical livestock grazing use of the
watershed? What is the current grazing
use of the watershed?

Assumptions/Analytical
Process

No specific assumptions are made for this
key question, since it is simply a narrative of
the historic and current grazing taking place
within the watershed.

Analysis Discussion

Historic and Current
Conditions

Following is a summary of grazing use by
major ownership/administrative types,
including some of the recent history as it is
known and/or applicable. Historic and
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current grazing use is combined as current
use in many areas is the same as historic,
that is, the last 40 plus years (See Maps 3
and 10 for more information):

Bureau of Land Management

The BLM-administered public lands lie within
three different grazing allotments as follows
(Note: none of the BLM allotments lie totally
within the Spencer Creek watershed: all of
them extend into areas outside of the
analysis area. Thus, some of the informa-
tion presented is pertinent to land outside
the area. As necessary, information is
appropriately differentiated):

Grub Spring Allotment (0147) - The
intermingled BLM-administered and Weyer-
haeuser Company owned lands in this
allotment are currently leased by Lester
Hinton of Klamath Falls. For many years
prior, the leases were held by Lloyd Howard
who subleased the area for cattle use, from
John Larzabal. Larzabal historically ran
sheep throughout this area during the late
spring and early summer, while moving west
from Keno towards Johnson Prairie where
the sheep finished out the season (See
Buck Mountain allotment and Weyerhaeuser
Company sections). Following the sheep
use, some cattle were run in the area for the
remainder of the season. It was not until the
early 1970s that sheep grazing ended in the
area due to the economics of sheep ranch-
ing (Hinton 1995, pers. comm.).

The BLM-administered lands (3,524 acres)
within this allotment are, in general, located
2to 5 miles south and east of Buck Lake -
the extreme northwest portion of the Grub
Springs allotment (see Map 10). The BLM
lease is for 26 cattle from 5/1 through 9/15
(130 animal use months maximum use) and
is directly tied to the lease of the Weyerhae-
user Company lands within the allotment,
which make up almost all of the other
34,620 allotment acres. These Weyerhae-
user Company lands receive the vast
majority of the grazing use. The current
combined maximum number of cattle that
can be grazed on the Grubb Springs allot-
ment within the mix of BLM and Weyerhae-
user Company lands is 126 head. (Approxi-
mately 40 percent of this allotment's total
area lies outside of the watershed.)
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Buck Lake Allotment (0104) - The BLM-
administered land in the allotment has been
leased since 1942. Originally the lease was
with the Dead Indian Stockmen’s Associa-
tion and the Charley Brothers. Since 1966,
the Charley Brothers and more recently,
Charley Livestock Company (1975) have
had the entire grazing lease for the Spencer
Creek watershed portions of this allotment.
(Note: portions of the allotment lie over the
divide and into the Jenny Creek watershed.
The Jenny Creek portions are leased by
another grazing operator - Scott Johnson -
and are not considered further in this
analysis.)

The BLM-administered public lands make up
11,971 acres of the allotment, with another
4,380 acres of private lands owned by
Charley Livestock Company (Buck Lake),
and some owned by Divide Resources, a
Roseburg timber company. Less than half
of the BLM-administered acreage in the
allotment is within the watershed and grazed
by Charley Livestock Company. The Buck
Lake private lands are largely fenced
separate from the other grazing lands and
are discussed later. The BLM grazing lease
with Charley Livestock Company is for 50
head of cattle from 6/15 through 9/15. The
maximum use is 175 animal use months of
cattle grazing and is the amount of grazing
allowed since the original lease in 1942. In
addition, Charley Livestock Company is
allowed to graze an additional 50 head of
livestock due to the private lands inter-
mingled with the BLM-administered lands.
This gives a total of 100 head that are
allowed to be grazed within this allotment.

Buck Mountain Allotment (0103) - A very
small portion of the extreme eastern portion
of this allotment lies within the Spencer
Creek watershed. Approximately 2 sections
of the allotments’ 8,142 acres of public land
is estimated to be in this watershed. This
includes, however, the public lands around
Miners Creek, a tributary of Spencer Creek.
This allotment has been leased to John
Larzabal, of Red Bluff, CA or family for many
decades. The BLM grazing lease for this
allotment is attached to and dependent on
acquisition of the Weyerhaeuser Company
grazing lease. Weyerhaeuser Company
lands make up more than 80 percent of the
allotment area.

In 1993, Weyerhaeuser Company did not
issue a grazing lease for their lands for the
reasons listed in the next section. Thus,
there is currently no authorized livestock
grazing use on this allotment. The BLM
grazing lease for the entire allotment was for
44 head of cattle during the period 5/15
through 10/1, with a maximum use of 204
animal use months. Weyerhaeuser Com-
pany previously leased their lands in the
allotment for 206 cattle for the same period,
allowing for a total of 250 head within the
allotment. Prior to the late 1980s, Weyer-
haeuser Company and the BLM leased the
allotment primarily for sheep grazing.

Sheep numbers of at least 2,000 head were
grazed throughout this allotment and, in
years past, the adjacent Grubb Springs
allotment discussed earlier. Cattle were also
grazed in conjunction with the sheep, but in
fewer numbers. In the last year of sheep
grazing (1989), 2,300 head of sheep were
grazed along with 30 head of cattle. At other
times varying numbers of cattle and sheep
were grazed. ltis believed that Larzabal
made very little use of the land area in this
allotment which lies within the Spencer
Creek watershed (Hinton 1995, pers.
comm.).

Weyerhaeuser Company

Weyerhaeuser Company owned property
makes up a large majority of the lands in the
lower half of the watershed. According to
Merle Anderson, a long time resident in the
area, Weyerhaeuser Company leased their
lands in the lower watershed for sheep
grazing, beginning in the 1920s, with up to
four bands of 400 sheep each grazing the
Spencer Creek area (Anderson 1994, pers.
comm.). During this time and later, if cattle
were grazed it was via a sublease with the
sheep lessees. Sheep grazing faded out by
the 1970s, when the coyote predation
problem became severe enough, along with
poor lamb prices and other economic
reasons, to eliminate sheep grazing as cost
effective. According to Mr. Anderson, losses
of up to 10 percent of the sheep herd to
coyote predation were common. Prior to
1990 (and probably back to the 1970s when
sheep were dominant), Weyerhaeuser
Company's lease allowed for the grazing of
200 head of cattle from 5/1 to 9/30 (1000
animal use months). In 1991, the lease was
for 175 head for the same period. From
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1992 to date, the lease amount has been for
100 head from 5/1 through 9/15. All of the
Weyerhaeuser Company lands, south of the
USFS boundary, are leased to Lester Hinton
and grazed in common with the BLM-
administered lands in the Grubb Springs
allotment (see that section for more informa-
tion).

Recent Weyerhaeuser Company policy has
been towards more restrictive livestock
grazing on their lands. This is evidenced by
recent cutback in the number of cattle
allowed to graze in various areas. The
primary reason for these restrictions is to
enhance deteriorated riparian areas. Sec-
ondary is the lessened need for tree planta-
tion undergrowth grazing suppression.
Many of the Weyerhaeuser Company
grazing leases in southwest Klamath County
have been cancelled in the past 2 years.
The lease on Grubb Springs is being
continued, according to John Monfore of
Weyerhaeuser Company, due to the grazing
lessees and Weyerhaeuser Company's
cooperative involvement in the Spencer
Creek Coordinated Resource Management
Plan (Monfore 1994, pers. comm.). The
current combined maximum number of cattle
that can be grazed on the Grubb Springs
allotment mix of BLM-administered and
Weyerhaeuser Company owned lands is
126 head.

USDA Forest Service

The grazed USDA Forest Service-adminis-
tered lands are all incorporated within what
is called the Buck allotment. This allotment
historically was a number of different
allotments, with several different livestock
operators. Over time, Charley Livestock
Company acquired all of the grazing permits
and the Buck allotment is now a larger
consolidated allotment made up of those
past allotments. The USDA Forest Service-
administered lands within the Mountain
Lakes Wilderness Area are not allocated for
livestock grazing; and, due to topography
and tree cover receive little aberrant live-
stock use from adjoining areas. These
lands are not considered further.

It was believed by some contemporaries,
that fires were set deliberately by sheep
herders in order to open up more grazing
land (Pruyn-Sitter, 1995 pers. comm.). The
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current grazing level of 225 head of cattle for
the season 7/1 through 10/15 is essentially
the same as what has occurred since the
early 1940s. As noted earlier, there were 3
different grazing permittees originally in the
1940s, including the Charley Brothers.
Through acquisition and attrition, Charley
Livestock Company combined the entire
permit under their ownership by the 1960s

At the beginning of the grazing season (7/1),
the cattle are typically split into two herds.
Approximately one half of the animals are
put into the far western portions of the
allotment, around the Burton Butte area.
The other half of the herd is placed into the
eastern portion of the allotment in the vicinity
of Buck Peak. Some of the cattle tend to
drift back towards Buck Lake, where they
were herded from, and frequent riding by the
permittee is needed to keep the cattle away
from Buck Lake and up in the USDA Forest
Service upland areas.

In 1993, the USDA Forest Service con-
tracted a rangeland survey of the Buck
Allotment (contract performed by “Botanical
Identification Service and Associates”) which
resulted in the preparation of a “Range
Analysis Narrative for the Winema National
Forest, Klamath Ranger District” (USDA-
Forest Serivce 1993). This range survey/
analysis made estimations of the allotment
carrying capacity, made observations of
range condition and trend, identified problem
areas, and made general management
recommendations of how grazing could
improve and continue. All of this information
will be covered in later sections of the
analysis, as appropriate.

Charley Livestock Company

The Charley Livestock Company owns the
area in and around Buck Lake itself. Of the
2,170 acres they own, approximately 1,500
acres are the open “wet” meadow areas of
Buck Lake itself. The remainder of 670
acres is forested land around the periphery
of Buck Lake. The Buck Lake property has
been in the Charley family since 1942 when
Hugh Charley’s maternal grandfather
purchased the property from the California
and Oregon Power Company. Cattle
grazing began in earnest in the mid to late
1940s after the lakebed was ditched and
drained to increase the grassland attributes
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of the property and allow access to grazing
cattle. According to Hugh Charley, cattle
grazing was less before the 1960s than
after. Present numbers are currently at
historical highs (Hugh Charley 1994, pers.
comm.). Currently, Charley Livestock
Company grazes approximately 350 head of
cattle total, both on private land and outside
on the other grazing lease areas (Spencer
CRMP 1994). He typically brings his cattle
to Buck Lake from California in mid-May,
where they stay on private lands until about
mid-June. At that time, 100 head are placed
on the BLM permitted areas of the Buck
Lake allotment, as described earlier. About
July 1st, 225 head are placed on the USDA
Forest Service grazing allotment. Also,
about this time, an additional 150 pairs are
brought in to the private land and added to
the 25 head stilt remaining there. The cattle
are all brought back to Buck Lake between
mid-September and mid-October and
shipped to other grazing lands by mid-
November.

Process of Change

There are no particular processes of change
in regards to the historic and current live-
stock grazing, except for variations in the
economics of livestock production, land
ownership patterns, and changing govern-
ment policies in regards to land uses.

Trends

Condition trends is not a viable concept in
regards to this Key Question, beyond what
is found in the following “Summary”.

Summary

Grazing intensity has remained very stable
in the mid to upper watershed, that is, within
the BLM'’s Buck Lake and the USDA Forest
Service's Buck allotments, since the 1940s.
Although use prior to the 1940s is not
quantifiable, it was probably of equal or
higher intensity. It is expected that short of
dramatic changes in federal land manage-
ment policies, the trend in grazing use will
continue the slight downward bias because
of competing demands by other forest users
and uses.

Grazing use in the lower watershed (Grub
Springs allotment), has varied considerably
since the 1930s However, the intensity of
livestock use in the 1990s is probably at a
50 year low. Given the above stated predic-
tion that federal land grazing will likely be
down and the fact that the Weyerhaeuser
Company is de-emphasizing livestock use
on their lands, livestock use trends will
probably be downwards.

Given the above conjectures, grazing use
levels observed in 1994, are considered on
the high end of what is expected in the
future.

C. Cultural Resource

Introduction

The Spencer Creek Watershed Analysis
Team decided that the social ecosystem and
cultural resource section of the analysis
should contain an overview of human
activity in the watershed during prehistoric
and historic time. This then allowed the
team to analyze the Issues and Key Ques-
tions with a base of knowledge about some
of the human conditions that influenced the
watershed. One must keep in mind, an
overview is nat a paradigm, theory, thesis, or
antithesis. It is simply a statement of known
facts.

The only temporal (time) reference is
prehistoric and historic. There is a scarcity
of archaeological research within the
watershed. Prehistoric sites have been
identified, and there is a very high probability
that many other sites exist. However,
surveys, testing, and data recovery have not
been done. Prehistoric impact (pre-1860s)
appears to be limited to various subsistence
strategies, probably on an annual or sea-
sonal round basis (see glossary). There
appears to be some evidence of religious
practice in the Clover Creek/ Aspen Butte
area. There is also the possibility of a
seasonal village near the confluence of the
Klamath River and Spencer Creek. Historic
records of Modoc use of the area for hunting
and gathering activities exist. Essentially,
nothing is known regarding culture and
cultural change during the prehistoric period.
More intensive archaeological investigation
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will be required to understand the level of
human impact on the watershed during that
time.

The historic period in this instance begins in
the 1860s with the arrival of the first rancher,
O. T. Brown. Brown’s tenure in the water-
shed lasted for ten years. He sold out to
Hiram and Mary Spencer around 1870:
however, his occupation of cattle ranching;
continues today, and is in fact one of the two
commercial enterprises continuing in the
watershed. The second commercial enter-
prise is timber harvest, which has been an
on-going activity since the 1860s when
Melvin Taylor established the first known
sawmill in the area. These two commercial
enterprises are the basis of human impact
on the Spencer Creek watershed throughout
the historic period.

Issue 3: Land in Spencer
Creek watershed was ceded
to the United States by the
Treaty of Klamath Lake in
1864. The Klamath Tribes
have a hereditary interest in
the Spencer Creek water-
shed.

Key Question: Do the Klamath Tribes
have treaty rights and/or resources, for
example; hunting, fishing and gathering,
in the Spencer Creek watershed and have
these resources been affected by past
activities?

Assumptions/Analytical
Process

No specific assumptions are necessary.
Analysis Discussion

The 1864 treaty of Klamath Lake 1864
extends rights only to the Klamath Reserva-
tion. The Termination Act: 25 USCS - 564,
suspended these treaty rights. Hunting,
fishing and gathering rights were subse-
quently restored within the boundaries of the
former reservation by the Final Consent
Decree: Kimball v. Callahan, et. al., Civ. 73-
155 United States District Court For The
District of Oregon, April 29, 1981. Ceded
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lands outside the boundaries of the Klamath
Reservation (The 1864 Treaty of Klamath
Lake), were specifically exempted from the
final consent decree. Therefore, there are
no treaty rights in the Spencer Creek
watershed. The Klamath Tribes have the
same rights to use the land under federal
management in the Spencer Creek water-
shed as any other American citizen.

Key Questions: What are the needs and
interests of the tribes in this watershed?
How should traditional use be consid-
ered?

Assumptions/Analytical
Process

No specific assumptions are necessary.
However, the following is provided for
clarification:

Traditional Use

Traditional use is current use (for the past
50 years) by contemporary people, for
example; a person’s parents and grandpar-
ents used a fishing site, and the person
continues to use the site, and views it as a
family asset.

Cultural Use

Traditional cultural values are often central
to the way a community or group defines
itself, and maintaining such values is often
central to maintaining the group’s sense of
identity and self respect. Traditional in this
context refers to those beliefs, customs, and
practices of a living community of people
that have been passed down through the
generations, usually orally or through
practice. A cultural landscape may consist
of an area associated with the traditions of a
Native American group, concerning its
origins, its cultural history, or the nature of
the world. Also, a location where Native
American religious practitioners have
historically gone, and are known or thought
to go today, to perform ceremonial activities
in accordance with traditional cultural rules
of practice. The traditional cultural signifi-
cance then, is significance derived from the
role the property plays in a community’s
historically rooted beliefs (National Register
Bulletin No. 38).
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A cultural landscape also applies to a
community, urban or rural (Euroamerican),
whose organization, buildings and struc-
tures, or patterns of land use reflect the
cuitural traditions valued by its long time
residents. Examples would be Chinatown,
in San Francisco or Germantown in Colum-
bus, Ohio.

Analysis Discussion

Merle Anderson, the Great Grandson of
Hiram and Mary Spencer, was born within
the watershed in 1913, and has spent his
lifetime as a rancher working his family’s

land along Spencer Creek (see Appendix 3).

Hugh Charley’s Grandfather (see Appendix
3) bought their family land in the Buck Lake
area of the Spencer Creek watershed in
1942. Mr. Charley, born in 1948, has spent
his lifetime working his family's ranch in the
Spencer Creek watershed. During the oral
history interviews of Mr. Anderson and Mr.
Charley, both ranchers state they have no
memory of Native American use in the
Spencer Creek watershed during their
lifetime. ’

There is no known Native American Tradi-
tional Use within the Spencer Creek water-
shed. In regard to Native American cultural
uses in this watershed, the tribes involved
include: Shasta, Takelma, Klamath, and
Modoc. These tribes must determine if it is
within their own best interest to share with
the government, information concerning
traditional use or cultural landscape. Atthe
time of this writing, we have no knowiedge
of either Traditional Use or Cultural Land-
scape within the Spencer Creek watershed.

Euroamerican cultural use in the watershed
is minimal. There are two ranchers working
hereditary lands, both of which would come
under traditional use. If one considers
recreation as a social issue, then hunting
and fishing by both Euroamericans and
Native Americans is occurring as well as the
subject of management actions. Neither
activity can be considered as a necessary
subsistence procurement activity. These
social issues are better addressed in the
planning process. Planning, in regard to
cultural resources, must be in accordance
with the National Historic Preservation Act
and its amendments, and conform to the
Section 106 process.

Issue 4: Historic and prehis-
toric cultural resources exist
in the watershed.

Key Questions: How has human activity
impacted the watershed? What is the
history and prehistory of human activity
in the watershed?

Assumptions/Analytical
Process

No specific assumptions are necessary.

Analysis Discussion

Prehistoric activity was apparently of very
low impact, limited to seasonal hunting and
gathering activities which continued through
the fall of 1873. There has been no known
impact by Native American people since that
time. See Appendix 3.

Euroamerican occupation in the Spencer
Creek watershed began in 1867 with the
establishment of Camp Day, an outpost of
the United States Army. O. T. Brown's cattle
ranching activity in that same year was
closely followed by logging and sawmill
activities. The Spencer Station stage stop
was the most well known commercial activity
during the 19th century. With the bridging of
the Klamath River, the need for the stage
stop diminished, but the Spencer family kept
up their various other commercial activities
including ranching and logging.

At this time, there are three active cattle
ranching operations within the Spencer
Creek watershed (see the Livestock Grazing
Section). As part of the cattle ranching
activities, Buck Lake, the source of Spencer
Creek, was drained, and converted to
irrigated pasture.

There has been logging activity in the
watershed since the 1860s, which intensified
at the turn of the century. Weyerhaeuser
Company arrived in the 1920s with intensive
railroad and subsequent road building to
augment their logging activity. Other timber/
logging companies have smaller interests in
the watershed, however the USDA Forest
Service, and Weyerhaeuser Company are
the two largest land administrators/owners
at over 20,000 acres each.
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Key Questions: How has human activity
impacted the watershed (continued)?
What types of cuitural resources exist in
the watershed and where are they lo-
cated?’

During the summer of 1994 Woods Cultural
Research, Inc. conducted ethnographic
studies in the Spencer Creek watershed for
the Pacific Gas Transmission Company's,
Medford Extension Project. At this time,
seven historic and ethnographic sites were
identified within one mile of the confluence
of Spencer Creek and the Klamath River.
Site types are discussed as part of the
analysis in this document See Table 7 for
historic sites and Table 8 for prehistoric
sites), however the locations are classified
as Confidential and are not identified in this
document. See also Tables 9 and 10 for
further information on cultural sites.

HS 053 was identified as a traditional
resource procurement location important for
plant gathering, fishing and hunting. Plants
gathered included wild rose and strawber-
ries. At this location there is a lithic scatter,
a historic site, and there may be associated
burials. Both Modoc and Shasta are known
to have utilized the area.

HS K054 is a probable cremation site.

HS K055 is a known Native American
Cemetery with positive identification of
human remains.

HS K055b is a known Nativé American
Cemetery.

ES 08 is the site of Camp Day.

ES 08a is the site mentioned by Spier
(1930:9) as a Klamath Fishing Station. Spier
also noted this as the downstream limit of
Klamath Territory.

'Due to the sensitive nature of both historic
and prehistoric sites, site locations are kept
confidential but locations are considered in
site specific planning.
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SC-001 is a prehistoric/Historic Site contain-
ing several pieces of bottle glass, obsidian
biface thinning flakes, other obsidian flakes
and one large Crypto Crystalline Silicate
flake.

SC-002 (6HP-2) is a prehistoric/Historic Site
containing a large number of historic and
prehistoric artifacts. The site, location
covers several acres on both sides of
Spencer Creek. Shovel tests at the site
yielded obsidian flakes, mammal bone and
shell fragments. Obsidian and Crypto
Crystalline Silicate debitage (see glossary) is
extensive as is various bottle glass frag-
ments. The oldest of which is from an
aromatic schnapps bottle that dates be-
tween 1865 and 90 (Fagan et al., 1993, and
Wilson 1981:17).

SC-003 is a prehistoric lithic scatter contain-
ing early stage core reduction, percussion
flakes, thinning flakes, utilized flake tools, a
groundstone bowl mortar and a battered
hammer stone. Debitage is both obsidian
and Crypto Crystalline Silicate.

Spencer Cemetery. The Spencer family
cemetery has been badly vandalized, head
stones have been stolen, and graves
violated.

These sites are all within the area of the
Pacific Gas Transmission Medford Exten-
sion pipeline route or on a reroute. Only one
site has been recorded in the area between
the pipeline route north to the boundary of
the Winema National Forest. During 1990/
91, 2,865 acres were surveyed on BLM-
administered Lands in this area. No cultural
material was recorded during these surveys.
On USDA Forest Service-administered
lands, approximately 1,250 acres have been
surveyed for cultural resources with no
cultural materials recorded. However,
twenty-one sites have been recorded on
other USDA Forest Service-administered
Lands within the Spencer Creek watershed.
Five of the twenty-one sites are located on
or immediately adjacent to private lands
located within the national forest boundary.
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Table 7. Historic Sites

Date Site Characteristics

1910 - 1932 House and barn, some ruins evident.

cal912 Associated with J. Whitcomb homestead.

ca1903 Whitcomb log cabin and small sawmill.

€a1920/30 Saddle notched log cabin.

ca1930 Log cabin and small dump.

No Date Boards and tin cans.

1903 Homestead filed.

cal1920 No trace of camp at last visit in 1989.

1923 No information.

1910 - 1934 Contact Winema National Forest for Maintenance records which will give description.

No Date Front axle and other Oak wagon parts.

Post 1900 Log and milled lumber structure. Datum tree and dump.

No Date No information.Void Site

1860 Camp, Company L, 3rd artillery.

No Date With prehistoric lithic scatter.

cal1870 Has prehistoric elements.

ca1870 - 1890 Spencer Family Cemetery has been badly vandalized. Cemeteries are not normally
eligible for the National Registerof Historic Places.

No Date Nine hole-in-cap cans.

0
A

Table 8. Prehistoric Sites

Resource Procurement Important for plant gathering, fishing, and hunting.
Cemetery Known Klamath Cemetery.

Probable Cremation Klamath ethnographic site.

Cemetery Known Klamath Cemetery.

Lithic Site Full range of debitage including obsidian and CCS.
Lithic Site Spencer Station, Prehistoric elements.

Lithic Site Prehistoric element of historic/prehistoric site.

No Data “Noted on USFS site form, no information given.
Power Quest Piled rock mounds.:

Lithic Site Primary and secondary obsidian flakes.

Total number of sites = 29 (10 Prehistoric, 19 Historic) .
Sites with historic/prehistoric features = 4 i
Total loci = 25

Euroamerican settlement = 11

U.S. Government = 3 (1 Military, 2 Forest Service)

Logging/ Sawmill = 2

Cemetery = 4 (3 Native American, 1 Euroamerican)
Commercial = 2

Historic artifact = 5

Prehistoric/Lithic scatter = 4

Ethnographic resource procurement = 1

Prehistoric religious = 1

' Resource procurement covers a wide range of activities, and should probably include “Lithic Scatters* because they are often associated with food getting
activities in this context.

e e e ]
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Table 9. Sites

Total Loci 25
Historic 19
Prehistoric 10
Total Sites 29

Z

Table 10. Site Types

Euroamerican Settlement 1
U.S. Government

Logging/Sawmill

Commercial

Cemetery

Historic Artifacts

Prehistoric Artifacts

Ethnographic Procurement

Prehistoric Religious

- = A HWWW -

There are four main areas where sites are grouped:

1. Buck Lake
a. 8 - Historic Sites
b. 1 - Prehistoric Sites

2. Confluence of Spencer Creek and the Klamath River
a. 5 - Historic Sites
b. 7 - Prehistoric Sites

3. Clover Creek
a. 6 - Historic Sites

4, Aspen Butte
a. 3 - Prehistoric Sites

h
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Part Il - Terrestrial
Ecosystem

The Terrestrial part of this analysis is
separated into a Vegetation Section, Land-
scape Section, and a Wildlife Section.

The Vegetation Section discusses forest
communities, special status plants and
communities, rangeland/grazing, and
noxious weeds.

The Landscape Section discusses land-
scape issues, soil productivity, and distribu-
tion of late-successional forest.

The Wildlife Section discusses late-succes-
sional forest dependent wildlife species,
Northern Spotted Owls, ponderosa pine

associated wildlife species, and deer and
elk.

Note: Most of the tables and figures for the
Terrestrial Ecosystem part are consolidated
at the end of the Vegetation Section, letter A.
This was done because of the large number
of tables. The readability of the document
would be lessened by inserting so many
tables in the text. Many of the tables are
also referenced in several of the sections,
therefore having most of the tables in one
place will allow easy cross referencing.

Issue 5 and its related key questions is
answered throughout the Terrestrial Ecosys-
tem part of the analysis.

Issue 5: Forest/Range eco-
system health and resiliency
has been altered in the water-
shed area.

Key Questions: What was the historic
disturbance regime that shaped the
ecosystems (landscapes and vegetative
communities) in the Spencer Creek
watershed? How has timber manage-
ment activities, fire suppression and
grazing altered the function, structure
and composition of these ecosystems?

Key Questions: What are the trends for
existing forest stands? What vegetative
communities and areas within the water-
shed are most susceptible (least sustain-
able) to fire, drought, insects and dis-
eases?

Vegetation Section

A. Vegetation

Introduction

The Vegetation Section discusses forest
communities, special status plants and
communities, rangeland/grazing, and
noxious weeds.

Issue 6: Existing and recruit-
ment levels of large dead
standing and downed woody
material have been altered.

Key Question: Has there been a change
in historic levels, size, and distribution of
downed woody material and snags?

Assumptions/Analytical
Process

To answer the key questions above, deter-
minations and inferences are made based
upon historic data, interviews, literature
reviews, and professional judgement. Oliver
and Larson (1990, cited by Morgan 1994) in
their discussion on historical ranges of
variability suggest showing each succes-
sional stage by habitat type (plant associa-
tion) present in the landscape. Such an
analysis would provide insights into the
relative abundance of different successional
stages occurring in the landscape both past
and present. This vegetation analysis
attempts to do this based upon historic and
existing vegetation data. Landscape and
individual stand attributes, such as seral
stage, patch size and arrangement, canopy
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closure, fuel loads, and species composition
are determined from both historical and
existing data for the different forest vegeta-
tion zones.

1899-1900 Data

For historic perspective, Leiberg's 1899-
1900 description of the Cascade Forest
Reserve, which includes the Spencer Creek
watershed, is the oldest description avail-
able of the forested communities in Spencer
Creek. His survey records vegetation
conditions in the watershed prior to signifi-
cant alternations in the watershed. Although
Leiberg's descriptions are limited, he did
quantify some of his information. For
example, Leiberg estimated the amount of
each township that was: Forested,
Nonforested (bare, rocky, meadow, burned,
water, etc.), Badly Burned, and Logged.
Using this information, inferences can be
made on what percent of the townships
(Landscape), on the average, were early
seral stage communities. In addition,
Leiberg estimated the species composition
of trees greater than 4 inches in diameter
within each township. Again, inferences can
be made based upon these estimates.
Finally, Leiberg’s written descriptions help
illustrate the structure and composition of
historic stands and the disturbance regime
(fires) that shaped them. Figures 1 and 2,
Table 11, and Map 11 are summaries of
Leiberg's information.

1945 Data

To determine vegetation patterns in the
1940s, early aerial photos from 1940 to
1950 were used along with a 1945 Pacific
Northwest Forest and Range Experiment
Station inventory. Much of the 1945 inven-
tory data was transferred into Graphical
Information System and queries were made
of this data. Using the 1945 inventory
descriptions, the 1945 forested stands in the
watershed were categorized into species
groups and seral stages for comparison
purposes (see Maps 12 and 13 respec-
tively).

1987 to 1994 Data

The 1987 Pacific Meridian Resources data
is used to determine existing landscape and
individual stand attributes in the watershed.
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Because the satellite imagery was taken in
1987, it was necessary to update the
information because of alternations that
have occurred in the watershed since 1987.
This was completed by field checking all
stands that had been treated after 1987 and
assigning them an updated Pacific Meridian
Resources size/structure classification and
canopy closure. This was done for federal
lands only.

For a complete description on how 1899,
1945, and 1987 data was categorized into
different seral stages, see Appendix 2. See
Maps 14 and 15 for species groups and
seral stages in 1994.

Data Limitations

1. Leiberg’s 1899 to 1900 data was not
descriptive enough to differentiate between
mid and late seral stands. Therefore, for
comparison purposes, mid and late seral
stands are combined for 1899 data.

2. Leiberg's information is subdivided by
township. The Spencer Creek watershed
encompasses parts of eight different town-
ships. The averages reported in this analy-
sis are sometimes averages of the eight
different townships combined.

3. The 1945 inventory is limited in two ways.
First, much of the lower one-third of the
watershed had been logged prior to the
1945 inventory (Table 12). Thus, data is
from altered stands. Second, the descrip-
tion of the 1945 data is very general (See
Appendix 2 and Table 12). Differentiation
between mid and late seral stand was
difficult and therefore, for comparative R
purposes, data from mid and late seral’
stands from the 1945 inventory should be
combined.

4, Since the 1987 satellite inventory, private
lands within the watershed have been
significantly altered. Weyerhaeuser Com-
pany in particular has treated a large
amount of their land within the watershed
because of the rising insect mortality in their
white fir stands. Although the 1987 Pacific
Meridian Resources data for private lands
has not been updated, the 1987 data still
classifies most of Weyerhaeuser
Company's lands as early, early-mid, or mid
seral with little or no late successional

4-19



Spencer Creek Watershed Analysis

4-20

stands. Since 1987, on private lands, the
trend has been an increase in early and
early-mid stands and a decrease of mid
seral staged stands (personal observation).
Therefore, the 1987 Pacific Meridian Re-
sources data probably reports more late and
mid seral forest and higher canopy closure
on private lands than was actually present in
1994.

Analysis Discussion

Historic Conditions
Climate

The forests on the landscape today refiect
past geological and climatological events;
natural disturbances; and the influence of
Native Americans, European- American
settlers, and the inhabitants of today (Agee
1993). Before discussing the detailed
disturbance regimes within Spencer Creek,
emphasis needs to be placed on the climate
of the area and its role in shaping the
existing ecosystems. Long term climatic
processes possibly more than anything else
have shaped the vegetative ecosystems
within the watershed. Over the past 5,000
to 10,000 years, climatic shifts in the Inland
west have resulted in areas changing from
glaciers to complex vegetation associations
(Johnson et al. 1993, cited in Morgan 1994).
Barnosky et al. (1989) and Brubaker (1991,
both cited in Agee 1993) state modern
species assemblages have appeared only in
the last 5,000 years. Covington et al
(1994b) states that ponderosa pine arrived
in the inland west only 2,000 years ago.
Agee (1993) refers to studies done by
Henderson and Peter (1981) and Stuiver
and Quay (1980) that discuss periods of
global cooling that correspond with low
sunspot periods. Estimated periods of
global cooling were from 1280 to 1350, the
Wolf minimum; 1420 to 1530, the Sporer
minimum; and 1645 to 1715, the Maunder
minimum. The periodic cooling subse-
quently affected all aspects of the vegetation
patterns that occur on the landscape today.
In addition, the periodic cooling affected the
disturbance regimes that occur within and
across these landscapes.

Therefore, it is imperative when discussing
the historic disturbance regimes, for ex-
ample lightening patterns, that one consid-
ers the impact that climatological events
have on the regimes an area experiences.
Changes in climatic patterns would resuit in
a changes in lightning patterns. A change in
lightning patterns would result in a change in
disturbance intervals and responding
vegetation. While climates are normaily
long-term stable type patterns, disturbance
regimes are viewed as annual, decadal, or

century type patterns or cycles (for example,
fire return intervals).

Disturbance Regimes

Disturbance is an integral process in the
function of natural ecosystems. Manage-
ment of forest ecosystems must take into
account disturbance regimes by a variety of
agents (Agee 1993). The natural distur-
bance regimes that have helped shaped the
ecosystems within Spencer Creek include
fire, wind, ice and freeze damage, water
(wet and dry cycles), erosion, insect and
disease outbreaks, and effects caused by
humans (see Table13).

Prior to European-American settlers, fire
starts by lightning or Native Americans was
the main disturbance that shaped the
various ecosystems in Spencer Creek. For
at least 10,000 years before Europeans
arrived, Native Americans altered fire
regimes by more frequent ignitions
(Covington et al. 1994b). In regards to the
Spencer Creek watershed, Leiberg (1899)
states that “The age of the burns chargeable
to the era of Indian occupancy cannot in
most cases be traced back more than one
hundred and fifty years.” Leiberg repeatedly
refers to badly burned and light underburns
in all of the townships within and surround-
ing the Spencer Creek watershed (See Map
11). In fact, Leiberg (1899) found almost the
entire Cascade Range and Ashland Reserve
marked by fire.

Insects and pathogens have played impor-
tant roles in the forests of the region.
Outbreaks were a natural phenomena of
inland forests wherever favored tree hosts
grew in abundance (Mason and Wickman
1988, 1993; Wickman 1992, all cited in
Covington 1994b). Endemic levels of root
diseases, for example annosus, tomentosus,

7/18/95



TABLE 13. Disturbance A
in Spencer Creek

gents and their Impact on Shaping the Existing Ecosystems

DISTURBANCE IMPACTS ON REMARKS
ECOSYSTEMS
Fire - Lightning High
-Native Americans High
Human -Forest Management High Last 80 years
-Grazing Moderate to High Last 100-150 years

-Fire Suppression

Wind

Ice and Freeze Damage
Water

Erosion

Insect Outbreaks
Disease

High

Low
Low
Low
Very Low
Moderate
Low

Last 80-90 years

laminated, and armillaria, were present and
individual or tree group mortality caused
increased biodiversity within stands
(Hessburg et al. 1993 cited in Covington
1994b). In mixed conifer forests, western
pine beetle (Dendroctonus brevicomis)
attacked stressed ponderosa pine and
mountain pine beetle (D. ponderosa)
attacked lodgepole pine, but the extent of
the attacks was more limited (Hessburg et
al. 1993, cited in Covington 1994b). In the
ponderosa pine climax forests, western pine
beetle attacks were continuous but localized
except in the tension zone between forest
and shrub steppe where trees were sub-
jected to increased stress (Hessburg et al.
1993, cited in Covington 1994b). Mistletoes
were present but kept in check by recurring
fire (Covington 1994b).

Miller and Keen (1960) cite a very early
study that was done in the Klamath Basin
that involved about 1,250,000 acres and
lasted from about 1921 to 1952. A summary
of that particular study indicated that losses
from western pine beetle ranged from 0.4
percent of the stand per year up to 3.5
percent per year during this 31 year period.
Studies on the Rogue National Forest and in
northern California during this same time
period showed similar ranges. On the
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Small isolated areas

average, losses from western pine beetle
ranged from 200 to 400 board feet per acre
with peak years exceeding 1,000 board feet
per acre (Miller and Keen 1960). The
studies indicate a cyclic pattern of out-
breaks. They also indicate that peak
outbreaks were almost always preceded by
low precipitation levels. Western pine beetle
mortality normally occurs in small, isolated
clumps and individual trees over a wide area
(Miller and Keen 1960). The size of the
clumps is generally less than one acre.

Note: The discussion now focuses on how
the historic disturbance regimes have been
altered and the subsequent result of these
alternations to the vegetative communities
that occur in the Spencer Creek watershed.
Because disturbance agents affect vegeta-
tive communities differently, the discussion
is separated into the five forest vegetation
zones that have been identified in the
watershed (See Map 5).

Mixed Conifer Zone and
Ponderosa Pine Zone

It does not seem appropriate to separate the
520 acres of the ponderosa pine zone from
the mixed conifer zone in this discussion.
This is because of their interrelationship in
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this particular watershed and the
nondefinitive line between the two zones.
The plant communities within the mixed
conifer and ponderosa pine zones in Spen-
cer Creek watershed were both historically
shaped by fire and are discussed jointly
because the repeated fires resulted in
similar vegetative structures, species
compositions, and functions.

Historic Disturbance Agents

The disturbance agent that had the most
historic influence on ecosystems within the
mixed conifer and ponderosa pine zone was
fire (Agee 1993). Within the Spencer Creek
watershed, historic insect epidemics from
bark beetles (Dendroctunus spp., Ips spp.,
and Scolytus ventralis) moderately influ-
enced the forests within this zone (Miller.and
Keen 1960). Root rots and diseases
(Heterobasidion annosum, Armillaria
ostoyae, and Leptographium wageneri;
blackstain) likely caused small-scale distur-
bances within the watershed in this zone
(Scharpf 1993). Indian paint fungus
(Echinodontium tinctorium) was also an

important small-scale disturbance within this
zone.

No significant windthrow events are known
to have occurred within the watershed
except for minor events involving a small
number of trees.

McNeil and Zobel (1980, cited in Agee 1993)
found an average fire-return interval of 9 to
42 years along an elevational gradient from
about 1,350 m (4,500 feet) to 1,550 m
(5,170 feet) elevation in Crater Lake Na-
tional Park (see Map 1). This same study
found few fires that burned the entire area (it
left patches unburned) and there was
variation based upon a number of factors,
including extent and intensity of previous
fires, aspect, slopes, and vegetation. At
Oregon Caves, several fires appeared to
stop at the lower elevation boundary of the
white fir/herb plant community possibly in
response to high cover of green herbage
with high fuel moisture (Agee 1991a, cited
by Agee 1993). Based upon this study, as
well as others by Weaver (1985), Bork
(1985), and Agee (1991, cited in Agee

1983), the fire-return interval for the mixed
conifer zone within the Spencer Creek
watershed probably ranged from 10 to 60
years.

Both Native American and lightning ignitions
were important sources of fire in white fir
forests (Agee 1993). Native Americans
burned these forests regularly and some-
what altered the successional development
of the vegetative communities (Gruell 1985,
cited by Covington 1994b). Within both the
mixed conifer and ponderosa pine zone the
intensity of these historic fires was usually
low because the frequent fires repeatedly
removed understory ladder fuels and
consumed the forest floor fuels (Kilgore and
Taylor 1979, cited in Agee 1993). .

Within the Spencer Creek watershed, USDA
Forest Service records from 1961 to 1992
and Oregon Department of Forestry records
from 1979 to 1994 show a combined total of
142 fires (see Table 14). Of the 142 re-
corded fires (including 40 human caused
fires), 41 lightning fires (29 percent) oc-
curred in the mixed conifer zone. Most of
the fires were less than one acre. A few
fires were 1 to 3 acres in size. The largest
fire within the zone occurred in 1992, the Big
Buck fire, which was 67 acres in size.
Almost all lightning fires have been immedi-
ately extinguished so that fires in the last 60
to 80 years have had little to no role in
shaping the present day vegetation.

In regards to Dendroctonus spp., investiga-
tions into the biology and control of western
pine beetle (Dendroctonus brevicomis)
began in the early 1900s (Miller and Keen
1960). Miller and Keen (1960) began
monitoring bark beetle problems within the
Klamath Basin during the 1920s and 1930s,
inferring that there were concerns even then
about tree mortality within ponderosa pine
forests. In 1940 and 1941 Weyerhaeuser
Company implemented tests of a sanitation-
salvage type prescription designed by Keen
and others to help reduce losses from bark
bestles (Miller and Keen 1960).

Historic Seral Stages
Table 15 displays the 1945 estimate of seral
stages for the mixed conifer and ponderosa

pine zone within the watershed. Approxi-
mately 55 percent of the mixed conifer zone
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was either mid or late seral in 1945. Prior to
1945, the amount of mid and late seral
forest was probably slightly higher because
much of the lower part of the watershed had
been harvested to some degree in the

. 1930s and 1940s. Leiberg's (1899) data
(Figure 1) for just township T.38S.R6E.,
which lies almost entirely within the water-
shed and much of it in the mixed conifer
zone, indicate that forested areas (classified
as mid or late seral in this analysis) com-
posed about 69 percent of the township.

Based on historical disturbance agents that
occurred in these forests, early seral stands
within the Spencer Creek watershed and
within the mixed conifer and ponderosa pine
zones probably composed about 5 to 25
percent of the area at any one time. This
was likely due mostly to historic fire patterns.
Many fires occurred that were low intensity
and the seral stage present prior to the fire
remained after the fire

Historic Structure

The lower elevation mixed conifer forests,
with a large component of ponderosa pine,
were open and parklike in the mid-nine-
teenth century (Agee 1993; Leiberg 1899;
Beale 1858, cited by Covington and Moore
1994a). The typical fire in ponderosa pine
forests had little effect on the herbaceous
components of the ecosystem other than
removing the cured material (dry, combus-
tible) above ground. Removing the accumu-
lated needles and above ground portions of
the shrubs generally aided (increased) the
grasses and forbs (Weaver 1951b and
Biswell 1973, cited in Agee 1993). Periodic,
low intensity fire maintained a cyclic stability
in fuel loads (van Wagtendonk 1985, cited
by Agee 1993) and understory plant biom-
ass, and maintained a dominance of pines in
the overstory (Agee 1993). Ponderosa pine
has a competitive advantage in the pres-
ence of fire that it loses in a fire-free environ-
ment (Agee 1993). The lower part of
Spencer Creek watershed was likely domi-
nated by large open growth ponderosa pine
with canopy closure in many areas probably
less than 50 percent. Historically, as
elevation increased in the mixed conifer
zone, the ponderosa pine stand component
was reduced, while the white fir and under-
story brush component increased (Agee
1993). The cooler, moister conditions found
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at the higher elevations of Spencer Creek’s
mixed conifer zone resulted in longer fire
intervals. Longer fire intervals favor less fire
tolerant species which out compete the pine
in cooler environments. At the upper
elevations of the mixed conifer zone in
Spencer Creek, the average canopy closure
likely exceeded 50 percent (aerial photo
interpretation).

Historic fuel loads and snag levels were
likely different in the lower versus higher
elevations of the mixed conifer zone in
Spencer Creek due to different fire regimes.
Leiberg (1899), Langille et. al. (1903), and
Munger (1917), all cited by Hopkins et al.
1993, indicate that large woody material in
ponderosa pine stands was essentially
absent. This was likely the case in the lower
part of the Spencer Creek watershed.
Leiberg (1899) talks about “a mere thin
sprinkling of pine needles” on the forest floor
of historic ponderosa pine forests. Photo
series for quantifying natural forest residues
(Blonski and Schramel 1981, and Maxwell
and Ward 1980) are excellent guides, but
can be somewhat misleading because of the
past fire suppression policies in the “natural
stands” that were monitored, particularly the
ponderosa pine stands. The duff depths
reported in these “natural stands” likely
exceeded the historic levels reported by
Leiberg. Foran (pers. comm. 1995) specu-
lates that historic ponderosa pine forests
residue levels probably contained less than
20 tons per acre of duff and litter combined.
Foran (pers. comm. 1995) also stated that
ground fires generally remain on the forest
floor with very limited mortality of the re-
sidual trees when tonnage levels are below
20 tons per acre of duff and litter combined.
He further stated that when tonnage levels
exceed 20 tons per acre, mortality from a
fire substantially increases in the trees. In
summary, Foran speculated that ponderosa
pine dominated forests in the lower parts of
Spencer Creek watershed probably con-
tained less than 20 tons per acre of duff and
litter combined.

In regards to snags in the lower part of the
watershed, Munger (1917, cited in Hopkins
et al. 1993) indicated that fires killed about
three percent of the 30 plus trees per acre
over 12 inches diameter at breast height per
acre in the “Yellow Pine” (Ponderosa Pine)
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country. Munger further indicated that
insects killed about one tree per acre and
that root pathogens also added to the snags
in a stand. Spire tops (top killing of trees),
although less common today, were quite
common in the historic stands at the turn of
the century (Munger 1917, cited by Hopkins
et al. 1993). Munger (1917, cited in Hopkins
et al. 1993) indicated that 10 to 15 percent
of the “yellow pine” (Ponderosa pine) trees
had spire tops. Hopkins et al. (1993) old
growth definition for ponderosa pine forests
indicates a snag level of 3 snags per acre
greater than 14 inches diameter at breast
height. Miller and Keen (1960), in a
1,250,000 acre study within the Klamath
Basin, found during a 31 year period (1921
to 1952) that losses (potential snags) from
western pine beetle ranged from 0.4 percent
of the stand up to 3.5 percent of the stand
per year.

In the upper elevations of the mixed conifer
zone in the Spencer Creek watershed, fuel
loads and the number of snags were prob-
ably higher because of longer fire return
intervals, cooler environments, and more
productive soils. Hopkins et al. (1993) in
their old growth definition for grand fir/white
fir forests indicate a large woody debris
component of 3 to 6 eight foot pieces at
least twelve inches in diameter per acre.
Blonski and Schramel (1981), in “natural
stands” where fires have likely been sup-
pressed, showed that total residue levels
(excluding duff) in mixed conifer forests
commonly contained 10 to 30 tons per acre
with some areas containing as much as 40
to 50 tons per acre,

In regards to snag levels in the upper mixed
conifer zone, Hopkins et al. (1993) esti-
mated 2 to 12 snags per acre greater than
14 inches diameter at breast height.

Historic Composition

Much has been written about the historic
composition of mixed conifer and ponderosa
pine forests. Agee (1993) states that white
fir forests have a gradient of community
development patterns associated with the
fire regime gradient. As fire-return intervals
lengthen (likely due to a cooler, wetter
climate) there is a tendency to have higher
proportions of white fir in the overstory. The
mixed-conifer successional model of

Kercher and Axelrod (1984, cited in Agee
1993) predict that as elevation increases
from 1,500 to 1,800 meters (5,000 to 6,000
feet), ponderosa pine is reduced from 60
percent to 5 percent of the basal area; while
white fir, which covers only 5 percent of the
basal area at 1,500 meters (5,000 feet),
increases to over 60 percent at 1,800
meters (6,000 feet). This pattern of develop-
ment was likely the case for the mixed
conifer forests in Spencer Creek and is
supported by Leiberg's (1899) observations.

Leiberg’s (1899) data (See Figure 2) give
some idea of what the species composition
was historically within the townships sur-
rounding Spencer Creek. For example,
Leigberg’s data for townships 39S.,
R.5,6,&7E (the southern most townships
and lowest elevations) indicated approxi-
mately 55 percent of the standing trees over
4 inches in diameter were ponderosa pine.
One township to the north and slightly higher
in elevation, in the same 3 ranges, the
average ponderosa pine composition
decreased to 38 percent. Finally, the two
northern most townships and highest
elevations in the watershed, that include
some portions of Spencer Creek, had a
ponderosa pine composition of 5.5 percent.
The white fir compaosition within these same
townships is pretty much inversely related to
the ponderosa pine composition according
to Leiberg’s data. In the same order and
township and ranges listed for ponderosa
pine, white fir composition went from 4.3
percent to 6 percent, 10 42 percent.

Most of the shrubs in the mixed conifer and
ponderosa pine zone have adapted to
periodic burning either through an endurer
or evader strategy (Agee 1993). Endurer
are those plants with a life-history strategy of
resprouting following a fire (manzanita) or
survive the effects of a fire (mature, thick-
bark ponderosa pine). Evaders are those
plants with a life-strategy in which long-lived
propagules (seeds) are stored in the soil
{such as snowbrush) or canopy (lodgepole
pine) and germinate after fire.
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Changes in Historic
Disturbance Regimes-
Changes in Seral Stages/
Vegetative Structure/
Composition

Changes in Historic Disturbance Regimes

Forest health concerns have arisen more
within the ponderosa pine and the lower/
dryer mixed conifer zone than any other
zone within the Spencer Creek watershed
as a result of interruptions and alternations
to historic disturbance regimes. In many
inland forests, timber harvesting and fire
suppression have altered the vegetative
structure and composition of vegetative
communities (Covington et al. 1994b.) The
costs and risks of inaction are potentially
greater than the costs and risks of restora-
tion treatments (Covington et al. 1994b).

Presently in the Spencer Creek watershed,
forest management activities including
timber harvesting, grazing, and ongoing fire
suppression policy are the predominant
disturbance agents. Forest management
activities within the watershed have likely
altered historic insect (Dendroctonus spp.
and Scolytus ventralis ) cycles by changing
the composition of forested stands. In
addition, forest management activities have
likely increased the incidence of
Heterboasidion annosum (Scharpf 1993).
White pine blister rust (Cronartium ribicola),
a disturbance introduced into western
forests in the early 1900s (Scharpf 1993), is
significantly impacting western white pine
and sugar pine within this zone of the
Spencer Creek watershed.

Changes in Seral Stages

Table 15 displays a breakdown by seral
stage of stands within the mixed conifer and
ponderosa pine zone. There are virtually no
late successional ponderosa pine stands left
in the lower part of the Spencer Creek
watershed. Most private lands in the lower
part of the watershed contain second growth
ponderosa pine, Douglas-fir, and white fir
ranging from 6 to 18 inches diameter at
breast height. The largest concentrations of
late successional stands occur on federal
lands in the upper two-thirds of the water-
shed beginning in Section 4 of T.39S.,
R.5E., on BLM-administered lands. As
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result of timber harvesting, early seral stage
stands have increased from historic levels.
Almost all the private land within Spencer
Creek has been classified mostly as early,
early-mid, or mid seral in the mixed conifer
zone (See Table 16).

Changes in Structure

Within the Spencer Creek watershed itself,
the greatest change in structure has been:

1. The reduction in large (greater than 20
inches diameter at breast height), old
ponderosa and sugar pine within the forest
communities and the availability of smaller
pines (between 8 to 20 inches diameter at
breast height) that could develop into large
pine.

2. An increase and dominance of white fir in
the understory because of fire suppression
and harvesting. In many areas, where the
overstory pine or Douglas-fir has been
removed, it is not uncommon to find stands
composed almost entirely of white fir.

Fire exclusion has not allowed the thinning
or pruning of the trees or the top kill of
shrubs that previously occurred with fre-
quent fires. Because of past harvesting
prescriptions in Spencer Creek where the
larger older pines were the first trees
removed (due to their high value), it is not
uncommon to find one old growth ponderosa
pine stump in a small, second growth stand
of white fir containing 500 to 1000 stems per
acre. Within this second growth stand of
white fir, ponderosa pine and sugar pine
compose less than 10 percent of the stand.

Covington and Moore (1994a) cited a °
number of changes in forest structure (tree
density, cover, age distribution) in south-

. western ponderosa pine forests that have

been blamed for many forest management
problems of today. Some of these same
changes in forest structure are evident in
mixed conifer and ponderosa pine forest in
the lower parts of Spencer Creek. Changes
include:

¢extremely dense patches of saplings
and pole-sized trees

#reduced tree growth and increased
mortality, especially of the oldest trees
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¢+decreased decomposition rates

#stagnant nutrient cycles

¢increased insect and disease related
mortality

¢ decreased herbaceous and shrub
forage quality and quantity

¢ higher fuel loads

¢increased ladder fuels due to dense
sapling and pole patches

¢greater canopy closure

#reduced diversity on both a stand and
landscape level

#higher severity and destructive poten-
tial of wildfires

¢decreased streamflow and on-site
water balances

¢less wildlife habitat for species de-
pendent on herbaceous vegetation

+lower esthetic values.

Figures 3 and 4 display the existing canopy
closures of the Mixed Caonifer Zone and
Ponderosa Pine Zone. In the ponderosa
pine zone, canopy closure lies between 11
and 40 percent. In the mixed conifer zone,
canopy closure lies between 26 and 55
percent. ltis likely that much of the increase
in canopy closure within the mixed conifer
zone that would be due to fire suppression
has been offset by timber harvesting.

In regards to changes in snag and down
wood levels in the mixed conifer zone, the
BLM has completed some inventory work of
existing stands within unmapped Late
Successional Reserves. The BLM northern
spotted owl habitat inventory surveys in
these areas indicate total fuel loadings of
approximately 44 tons to the acre of duff and
litter. Within these same areas, approxi-
mately 18 snags per acre with an average
diameter greater than 20 inches diameter at
breast height were found. It should be noted
that the BLM surveys included both mixed
conifer as well as some shasta red fir forests
and were completed in stands that had
received some past treatments.

The Northwest Forest Plan stipulates that
approximately 120 lineal feet of down
material greater than 16 inches in diameter
and 16 feet long must be left in the Matrix.
This equates to approximately 150 to 200
cubic feet of down wood greater than 16
inches. Meeting this guideline within the
Spencer Creek watershed in most of the
mixed conifer zone should be attainable in

most areas that still contain a component of
large trees. There are areas that have been
scarified, piled, and burned where down logs
are lacking. It also should be noted that
increasing mortality in the watershed over
the past few years has maintained high
levels of snags (pers. obs.). Meeting the
snag requirements stipulated within the
Northwest Forest Plan (40 percent optimum
cavity habitat) should be attainable with the
exception of species dependent upon large
pine snags.

Changes in Composition

The greatest change as a resuilt of fire
exclusion and timber harvesting within
Spencer Creek watershed has been the
dramatic increase of shade-tolerant/fire-
intolerant species like white fir and a de-
crease in shade-intolerant/fire-tolerant
species like ponderosa pine, and Douglas-
fir. It is common within the watershed to find
small, second growth white fir areas that
have resulted from fire exclusion that are
almost exclusively white fir (less than 5
percent of the stand composed of ponde-
rosa pine or Douglas fir). It is also common
to find within these same second growth
white fir stands (10 to 20 inches diameter at
breast height) ponderosa pine and sugar
pine snags where mortality has occurred in
the last 10 years. As a resutlt of severe
competition combined with drought and
insect activity, whatever remnant pine
occurs in these second growth and late
successional stands is continuing to die out.
The result of these relationships is very little
second growth ponderosa pine and sugar
pine recruitment into the large size class.
Exceptions to this would be the numerous
clear-cuts within the mixed.conifer zone that
have been replanted mostly with ponderosa
pine. Most of the clear-cuts contain trees
less than 10 inches diameter at breast
height.

The mixed conifer and ponderosa pine
zones experience severe frosts during the
growing season. Seedlings and saplings of
Douglas-fir and white fir, are most vuinerable
to such damage. Without a protective
canopy, new growth and often entire trees
are killed during extreme frosts. The large
clear-cuts in the watershed have been
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planted with frost-resistant species (ponde-
rosa and lodgepole pine). These plantations
have a lower species and structural diversity
than the original forest.

Agee (1993) states that the dominance of
the understory by shade tolerant tree
species has actually reduced species
richness and the amount of cover of shrubs
and herbs. This corresponds with Pase
(1959, cited by Agee 1993) and (Covington
1994a) that total understory forb and herb
production is inversely related to tree crown
cover. Agee (1993) states that there has
been a decline of perennial grasses in
ponderosa pine plant associations over time.
Livestock grazing since the late 1800s has
reduced perennial grasses while encourag-
ing annual grasses, such as cheatgrass
(Bromus tectorum).

Very little is known about aspen populations
within the watershed. Increases in conifer
populations as well as fire suppression have
lead to the loss of aspen stands throughout
the Inland West (Schier 1975; DeByle 1985,
cited by Covington 1994b). Further losses
have occurred because aspen parklands
have been converted to meadows for
livestock grazing, with others degraded from
logging and continual and intense recre-
ational use (Deble 1985, cited by Covington
1994b). Within Spencer Creek, aspen
patches reportedly occurred around Buck
Lake, along wet areas, and along streams
and meadows near Spencer Creek.

Changes in Function

The function of frequent fires in controlling
the spread of root pathogens is still not well
understood. However, because root patho-
gens spread by root-to-root contact, more
open stands would tend to have a somewhat
greater resistance to spread than densely
stocked stands. Without preventive mea-
sures (such as putting borax on the stumps
or planting resistant species), the spread of
H. annosum is accelerated somewhat by
harvesting.
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Future Trends In The Mixed
Conifer and Ponderosa Pine
2Zone

Successional patterns in Eastern Oregon
Cascade ponderosa pine forests have been
documented by West (1969) and Morrow
(1985, both cited by Agee 1993). Morrow
(1985, cited by Agee 1993) suggests that
the arrangement of ponderosa pine clusters
0.025 to 0.35 hectares (0.06 to 0.88 acres)
in size and subsequent regeneration of
these clusters was determined by the fire-
return interval. An extended fire-free interval
would allow trees within the sapling stage to
survive a subsequent fire. Morrow con-
cluded that continuous fire protection, such
as occurred in the twentieth century would
erode both the spatial and temporal pattern
of these ponderosa pine forests that were
once shaped by fire. Covington and Moore
(1994b) conclude that structural changes
have shifted the fire regime in ponderosa
pine-dominated ecosystems from frequent,
low-intensity surface fires to high-intensity
crown fires. Crown fires have created
increasingly larger openings (1,000 to 5,000
acres). Covington and Moore (1994b) further
state that logging has resulted in forests that
are as open as presettiement forests but
lack their large, old trees and native bunch-
grass understory.

The trend discussed above is apparent
within the Spencer Creek watershed.

Within the mixed conifer and ponderosa pine
zone in Spencer Creek, the resilience of
many of the stands to continuing natural
disturbance agents such as drought, insects,
diseases, and fire has been reduced. In
some areas of the watershed that were, once
dominated by large ponderosa pine, species
composition and stand structure has been
altered. The altered stands now contain a
high percentage of white fir that are showing
a high incidence of mortality from the fir
engraver beetle. The sustainability of some
of these white fir stands over the long term
appears to be in doubt. As a resdult, the
corresponding function that these stands are
presently serving (for example as northern
spotted owl habitat) are also threatened by
on going insect related mortality as well as
increased risk of stand replacing wildfires.
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Without some type of reduction in the
density of the understory within the Spencer
Creek watershed, white fir will continue to
propagate and regenerate itself in the
understory (seed in). This could result in
stress and further insect attack on both the
white fir and residual pine. Also, without
density and species composition control,
there will most likely be increases in fuel
loadings. When fires do occur, they will
likely be of higher intensity. This could resuit
in a subsequent loss of any residual large,
old growth pine and recruitment second
growth pine. While insect-caused mortality
is part of the natural disturbance regime,
current levels of infestation threaten many of
the remaining pines in high stem density
areas. Mortality caused by fir engraver

beetles can become a stand replacing event -

in some areas (Rock Cherry Nanny Water-
shed Analysis 1994). This trend can occur
over larger contiguous areas.

Forests composed of high stem densities,
combined with drought, soil compaction from
logging equipment, and insect attacks may
increase the spread of root pathogens in the
future. Single specie stands are more
susceptible to the spread of root pathogens.
Past overstory removals of the pines have
left high density areas of second-growth
stands of almost 100 percent white fir that
are highly vuinerable to insects and dis-
eases.

The incidence of white pine blister rust
appears to be increasing in the sugar pine
and western white pine of the watershed.

Timber management on private lands within
the mixed conifer and ponderosa pine zone
in the Spencer Creek watershed has been
very intensive the past 2 to 3 years in order
to salvage as well as prevent increasing
levels of mortality as a result of the fir
engraver beetle (Sokol, pers. comm. 1994).
Weyerhaeuser Company has intensively
thinned their stands leaving residual ponde-
rosa pine at lower densities with less than
40 percent crown closure. Recruitment of
larger, older pine greater than 20 inches
diameter at breast height will likely not
occur, except in riparian zones, for decades
or centuries in much of the lower part of the
Spencer Creek watershed.

Table 15 summarizes the changes and
possible trends that have occurred in the
mixed conifer zone.

Lodgepole Pine Zone

Observations of the lodgepole pine stands
within the Spencer Creek watershed indicate
occasional understory components of white
fir, which implies that the climatic climax
species within portions of this zone may be
white fir.

Historic Disturbance Agents

Climax lodgepole pine forests rarely grow for
a century without a major disturbance by fire
or insects (Agee 1993). Within the Spencer
Creek watershed, the two most common
historical disturbance agents within the
lodgepole pine forests were most likely fire
and mountain pine beetle (Dendroctonus
ponderosae). Leiberg (1899) found the
marshy areas on the eastern portion of Buck
Lake “burned in recent times are now
reforested with a thin growth of lodgepole
pine”. Leiberg's 1899 map (Map 11) clearly
indicates a large burned area with low tree
density north of Buck Lake that extended out
of the watershed. The burned area also
extended south of Buck Lake about one-half
mile. Aerial photos from 1940 to 1950
indicate bands of lodgepole pine along the
upper portion of Spencer Creek above Buck
Lake (Desolation Swamp Area) and also
along a tributary draining into Spencer
Creek just below the mouth of Buck Lake.

The magnitude of natural fires within the
lodgepole pine zone range from slowly
burning logs across the forest floor to crown
fires (Agee 1993). Fire freguency is not well
documented for these forests (Agee 1993).
Within Crater Lake National Park, Agee
(1981b, cited by Agee 1993) estimated a
fire-return interval of about 60 years based
on scanty data. In a nearby area, Chappell
(1991, cited by Agee 1993) estimated a fire
return interval of 39 years for a red fir forest
adjacent to a flat dominated by climax
lodgepole pine forest. Agee (1993) specu-
lates that the average fire-return interval
within the lodgepole pine zone is probably in
the range of 60 to 80 years, with areas
surrounded by higher productivity forests at
the lower end of the range. This fire return
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interval range of 60 to 80 years seems
reasonable for lodgepole pine forests within
Spencer Creek as these stands lie at the
upper end of the mixed conifer zone which
has a fire-return interval of anywhere from
10 to 60 years (See mixed conifer zone
discussion).

Within the Spencer Creek watershed, USDA
Forest Service records from 1961 to 1992
and Oregon Department of Forestry records
from 1979 to 1994 show a combined total of
142 fires (See Table 14). Of the 142 re-
corded fires (including 40 human caused
fires), 4 (3 percent) lightning fires occurred
in the lodgepole pine zone. All 4 of the fires
were less than one acre. Almost all lightning
fires have been immediately extinguished so
that fires in the last 60 to 80 years have had
little to no role in shaping the present day
vegetation,

Historic Seral Stages

Table 17 displays the seral stages of the
lodgepole pine zone in 1945. Many of the
“thin growth of lodgepole pine” areas around
the Buck Lake area that Leiberg (1899)
discussed had likely matured into mid or late
seral forest by 1945. Approximately 97
percent of the lodgepole pine areas were
either mid or late seral in 1945.

Historic Structure

The structure of lodgepole pine forests can
vary depending upon past disturbances.
Agee (1993) states that most lodgepole pine
stands that have been surveyed have
multiple age classes (Agee 1981b, Stuart et
al. 1989; both cited by Agee 1993), either
from forest fires or mountain pine beetle
attacks that have removed some but not all
of the mature stems. Within the Spencer
Creek watershed, aerial photos from 1940 to
1950 indicate mostly a single layered stand
with scattered larger trees along the edges.
The 1940 to 1950 photos indicate that
canopy closure likely exceeded 55 percent
in most of the lodgepole pine forests. Prior
to 1940, based upon Leiberg's 1899 infor-
mation, the canopy closure was likely less
because the stands were younger.

No historic information is available on snags

and fuel loadings in lodgepole pine forests
for Spencer Creek. However, old growth
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definitions for the Lodgepole Pine Series
(Hopkins 1993) indicate a snag level of five
snags greater than 12 inches/acre and a
down wood component of 12 to 20 eight foot
pieces at least 10 inches in diameter.

Agee (1993) states that mountain pine
beetles in low productivity stands tend to
strike in epidemic proportions after trees are
large enough to sustain brood populations
after a period of sustained low radial growth
(Mason 1915, Waring and Pitman 1980,
Stuart 1984, all cited by Agee 1993). Cole
and Amman (1980, cited by Agee 1 993),
found similar patterns in the Rocky Moun-
tains, where beetle attack may be linked to
stand age (greater than 80 years), tree size
(diameter at breast height greater than 20
cm or 8 inches), and thick phloem (greater
than 2.5 mm or 1 inch).

Historic Composition

Leiberg (1899) found within the Alpine-
Hemlock subtype, a portion of which lies
within the Spencer Creek watershed, areas
that were over 90 percent lodgepole pine
and were almost invariably a result of a past
fire. Lodgepole pine is a prolific seeder and
is capable of self-perpetuating itself quite
easily. Whether a lodgepole pine stand self
perpetuates and maintains its composition is
dependent upon a number of factors. These
factors include whether a later seral shade
tolerant species like white fir, shasta red fir
that reproduces after low intensity fires, or
mountain hemlock can establish itself in the
understory within the microclimate con-
straints such as frost pockets and/or wetter
sites (higher water table). Leiberg’s esti-
mates show the highest composition of
lodgepole pine occurring in T.37S.,T.6E. (23
percent) (see Figure 2).

Historic Function

Because of their susceptibility to bark
beetles after a certain age and size, snags
as well as down wood within the lodgepole
pine zone contribute to the diversity of cavity
nesters. Agee (1993) states that stems
killed by beetles will normally fall within a 5
to 10 year period.

4-29



Spencer Creek Watershed Analysis

4-30

Changes in Historic Distur-
bance Regimes -

Changes in Seral Stages/
Vegetative Structure/
Composition /Function

Changes in Seral Stages

Leiberg’s map (see Map 11) clearly displays
a deforested area around Buck Lake, both
north and south of the lake. Based upon
Leiberg’s description and the data presented
in Table 17, the greatest amount of mid and
late seral area in the lodgepole pine zone
probably occurred around 1940 to 1950.
Prior to this, much of the lodgepole forest
that Leiberg described as being burned was
still developing and would have likely been
categorized as early-mid. Since 1950,
harvesting has modified the seral stages to
the point where approximately 46 percent is
now mid or late seral.

Changes in Structure

The structure of lodgepole forests within
Spencer Creek have probably changed only
moderately, with the exception of those
areas that have been harvested. Lodgepole

. pine areas on federal land within the water-

shed have commonly been harvested in
small patches using seed tree or clearcut
prescriptions. These patches have been
replanted or have reseeded to lodgepole
pine. These patches serve as early seral
habitat in the area. Harvesting of these
stands leaves fewer snags and less down

. woody material than would have been left

after a natural fire or insect epidemic.
Stands that have not been harvested appear
to have similar structural components
(snags, large woody debris, canopy closure)
to historic stands. However, maintenance of
large snags and/or woody debris within the
lodgepole pine zone is difficult because of
the high demand for lodgepole pine firewood
and the easy accessibility of these areas to
the public.

Figure 5 displays the existing canopy
closure in the lodgepole pine zone. Pres-
ently, about 84 percent of this zone has less
than 55 percent crown closure and about 16
percent has greater than 55 percent crown
closure,

Changes in Composition

Composition of these stands has changed
somewhat due to fire exclusion and the
increase in understory shade tolerant
species like white fir. Lodgepole pine is still
the dominant species in many of the stands.
Data from a 1945 inventory (see Table 18)
indicates that there was approximately 4,930
acres in the watershed where lodgepole
pine dominated over 50 percent of the cover.
In contrast, the 1994 satellite data indicates
approximately 2,866 acres where lodgepole
is the dominant species.

Changes in Function

With the exception of the areas that have
been harvested and are now early seral
habitat, only moderate changes have
occurred in the function of these forest
communities.

Future Trends In The
Lodgepole Pine Zone

No significant changes are foreseen within
the lodgepole pine zone. In areas where
mature lodgepole pine occurs ( greater than
80 years old), and particularly in dense
patches, future outbreaks of mountain pine
beetle will most likely occur, particularly if
drought conditions continue.

One of the greatest challenges within the
lodgepole forests in the Spencer Creek
watershed will be to maintain sufficient snag
and recruitment trees considering the high
demand for lodgepole pine firewood. Exces-
sive cutting and removal of snags as well as
additional impact from vehicles to retrieve
the wood is reducing snagievels and
compacting soils, especially in riparian
areas.

Table 17 summarizes the changes and
possible trends that have occurred in the
lodgepole pine zone.

Shasta Red Fir Zone
Historic Disturbance Agents

Over its range, the most important large
scale disturbance factor in the red fir zone is
fire (Agee 1993). Lightning has been the
primary cause of fires in the red fir zone in
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recent decades (Agee 1993) and probably
was historically as well. Agee (1993)
reveals a variety of fire intensities within the
red fir zone ranging from stand replacement
fires to cool underburns. Fire-return interval
studies vary widely for different red fir
forests. Probably the most applicable
studies to the Spencer Creek watershed
were completed by Zobel (1980, cited in
Agee 1993) and Chappell (1991). They
completed studies at Crater Lake National
Park and found a mean fire-return intervat in
shasta red fir forests of 42 years and 39
years respectively. They also found a wide
variability in fire-free intervals at the Crater
Lake study site. Fire-free intervals ranged
from 15 to 157 years.

Within the Spencer Creek watershed, USDA
Forest Service records from 1961 to 1992
and Oregon Department of Forestry records
from 1979 to 1994 show a combined total of
142 fires (See Table 14). Of the 142 re-
corded fires (includes 40 human caused
fires), 48 lightning fires (34 percent) oc-
curred in the shasta red fir zone. All the fires
were less than 1 acre and most were less
than 0.25 acres. Almost all lightning fires
have been immediately extinguished so that
fires in the last 60 to 80 years have had little
to no role in shaping the present day vegeta-
tion.

Wind, although at a smaller scale, is another
important disturbance factor in red fir forests
(Taylor and Halpern 1991, cited in Agee
1993). Within the Spencer Creek water-
shed, many of the red fir forests occur along
highly exposed ridge lines and lee slopes
(Surveyor Mountain Area) where wind
velocities are highest.

In Spencer Creek watershed, the most
prevalent small-scale disturbance agents
that have likely occurred in the red fir zone
included Indian paint fungus (Echinodontium
tinctorium), fir engraver beetle (Scolytus
ventralis), annosus and armillaria root rots
(Heterobasidion annosum and Armillaria
spp.), and pine beetles (Dendroctonus spp).
Annosus and armillaria seldom attack the
root tissues to the extent that the host is
killed directly (Scharpf 1993). Scharpf
further states that losses from annosus and
armillaria in true firs are mainly the result of
rot at the base of the tree, increased sus-
ceptibility to insect attack, and increased
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windthrow. Root pathogen agents normally
cause small irregular shaped openings in
the canopy. In addition, if the opening is
large enough and the pathogen prevalent
enough, these small openings would serve
as an early seral habitat in which species
resistant to the pathogen could establish.

Historic Seral Stages

Within the red fir zone, Table 19 displays a
historic seral stage breakdown based upon
1945 data. Most of the shasta red fir zone is
located on federal lands and had not been
significantly altered prior to 1945. Based
upon the 1945 data, approximately 79
percent of the shasta red fir zone was either
mid or late seral stage whereas 20 percent
was either early or early-mid seral stage.

Historic Structure

The small patch structure of red fir forests is
widely recognized (Agee 1993). The stand
replacement fire, although present in many
red fir forests, may not be the dominant
disturbance factor (Agee 1993). Fires of
lower severity appear to make up most of
the recently monitored fires (Kilgor and
Briggs 1972, van Wagtendonk 1986,
Chappell 1991, all cited in Agee 1993). Red
fir, if old enough (greater than 100 years
old), tends to be a dominant residual; with its
thick bark it is better adapted to fire than any
of its associates like lodgepole pine, moun-
tain hemiock, western white pine, and white
fir (Chappell 1991). As a result of some
tolerance to fire, stand development in red fir
forests can result in multilayered canopies.
In addition, because of shasta red fir toler-
ance of shade, a number of observers of red
fir forests indicate that they are self-pefpetu-
ating late-successional forests with continu-
ous regeneration producing uneven-aged
multistoried canopies (Osting and Billing
1943; Parker and Peet 1984; Barbour and
Woodward 1985, cited in Chappell 1991).
On the north slopes of Surveyor Mountain
within the Spencer Creek watershed, it is not
uncommon to find large old growth red fir
trees 300 years and older with a dense well
established understory of second growth, 80
to 100 years old, that most likely came in
after a fire.
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Early seral species within the Red Fir Zone
that often colonize sites after a fire include
lodgepole pine and western white pine, with
ponderosa pine in the lower part of the zone.
Shasta red fir is also well adapted to coloniz-
ing sites after a fire (Chappell 1991).

Aerial photos from 1945 indicate that canopy
closure in most red fir forests probably
exceeded 55 percent historically in the
Spencer Creek watershed, except in areas
that experienced large fires. Once red fir
stands overtop seral brush species, and the
canopy closes, the canopy can remain
closed for centuries without some type of
large-scale disturbance. Even with small
scale disturbance, red fir is capable of
quickly filling in gaps to maintain canopy
closure (Chappell 1991).

Generalizations about the impact of fire on
fuels in this zone are difficult due to the
variability of fire behavior in this forest type
(Agee 1993). A stand replacement fire will
clearly create a great deal of woody fuel,
whereas a light underburn may consume
forest floor fuel without affecting the over-
story, resulting in a net loss of dead fuel
after fire (Agee 1993). In “natural stands”
where fires have likely been suppressed,
Blonski and Schramel (1981) showed that
total residue fuel levels (excluding duff) in
red fir forests commonly contained 10 to 20
tons per acre with some areas as high as 30
to 40 tons per acre in late successional
stands.

No actual quantifiable data were obtained to
speculate on historic snag levels within
shasta red fir stands. Historic levels were
likely similar to snags levels within white fir
forests (2 to 12 snags per acre greater than
14 inches diameter at breast height) be-
cause they have many of the same patho-
gens. For example, both species are
susceptible to fir engraver beetles and
annosus root rot. Recent personal observa-
tions of nonentered shasta red fir stands
within the watershed indicate that 2 to 12
snags per acre greater than 14 inches
diameter at breast height is a reasonable
estimate. :

Historic Composition

Forests in the red fir zone often form nearly
pure stands, but because they normally
occur between forests of higher and lower
elevation, they commonly have a wide
variety of associates (Agee 1993). Within
the Spencer Creek watershed, these
associates include: mountain hemlock,
western white pine, lodgepole pine, Dou-
glas-fir, ponderosa pine, and white fir.
Leiberg's (1899) descriptions (See Figure 2)
give some idea of what the species compo-
sition was historically in Spencer Creek. As
elevation increased in the Spencer Creek
watershed, composition of shasta red fir
increased as well. Leiberg's data indicate
that T.38S., R.6E. contained about 10
percent shasta red fir. One township to the
north at a higher elevation, T.37S., R.6E.,
the township contained 18 percent shasta
red fir. The largest areas of shasta red fir
occur on the upper, northern slopes of
Surveyor Mountain and the upper northeast
slopes near the wilderness boundary. In
many areas, stands of almost 100 percent
shasta red fir were present.

Changes in Historic
Disturbance Regimes/
Changes in Seral Stages/
Vegetative Structure/
Composition/Function

Changes in Historic Disturbance
Regimes

The most significant change to the historic
disturbance regime has been the intensive
forest management that has occurred within
this zone in the past 50 years. Forested
stands have received a vadety of harvesting
prescriptions, including, salvage only,
overstory removals, shelterwoods, clearcuts,
thinnings, and seed tree cuts (See defini-
tions in glossary). In addition, almost all
lightning fires have been immediately
extinguished so that fires in the last 60 to 80
years have had little to no role in shaping
the present day vegetation.

The corresponding relationship between
harvesting and its impact on the spread of
root pathogens such as armillaria, annosus,
or phellinus is not well understood. Species
resistant to the pathogen often need to be
replanted around the infected site to isolate
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the pathogen. The area then needs enough
time for the pathogen to use all susceptible
host material, including old stumps and
roots, before the infection dies down or out.
In the case of phellinus, it sometimes takes
50 years. Annosus root disease is being
found with greater frequency than before in
the logged pine forests of California (Scharpf
1993). These findings are applicable to the
Spencer Creek watershed as well. The
surface of freshly cut stumps and basal
wounds are prime infection centers for
spores of Annosus. Once the spores have
landed, they grow down into the roots and
eventually colonize the stump and its root
system (Scharpf 1993). The fungus can
survive for as long as 100 years as a
saprophyte in the roots of large infected
stumps and trees (Dickman and Cook
1988). Newly planted seedlings, advance
regeneration, and residual trees around
these infected stumps can then be infected
through root contact which can subsequently
lead to mortality of the live trees. Thus,
harvesting activities within the Spencer
Creek watershed have most likely increased
the incidence of annosus root disease. The
extent of the increase appears to be small
and hard to determine. Prevention through
applying borax to fresh stumps and planting
resistant species appear to be the main
treatments to arrest the spread. Partial
cutting in root rot centers within shasta red
fir stands has likely increased the risk of
blowdown in the watershed.

The introduction of white pine blister rust
(Cronartium ribicola) has significantly ‘
impacted the western white pine composi-
tion in the red fir zone (Scharp 1987).

Historic disturbance regimes by insects has
also been somewhat impacted by forest
management activities (such as harvests
and/or fire suppression).

Changes in Seral Stages

Table 19 shows that within the watershed in
the red fir zone there has been a reduction
in mid and late successional stands with an
increase in early and early-mid seral stages.
Within the wilderness boundary, early seral
stands within the red fir zone have probably
decreased with a corresponding slight
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increase in mid and late seral stands from of
fire exclusion policies. Most of the remain-
ing late seral habitat in the red fir zone is
located on federal lands.

Changes in Structure

Agee (1993) states that most red fir forests
have not experienced major alterations in
forest structure due to the fire suppression
policies of this century. He further states
that there have probably been minor land-
scape-level shifts (less area of early seral
communities) in the forest mosaic due to the
absence of fire. The period of fire absence
is approaching twice the average fire-return
interval found in several studies, but each of
these studies also showed ranges of fire-
free intervals longer than what has occurred
with the current fire exclusion policies.
These generalizations by Agee (1993) are
more applicable to red fir forests within
wilderness boundaries, inaccessible areas,
and stands where entries have been made
to capture mortality or to lightly thin the
trees.

The greatest changes in structure to shasta
red fir forests within the Spencer Creek
watershed are due to harvesting operations.
Most private land in the watershed has been
logged, including those within the red fir
zone (personal observation). These areas
are currently in either the early or mid seral
stage and are no longer late successional.
Many of the stands on federal lands within
the red fir zone were selectively cut leaving
a portion of the original canopy. Although
the historic structure may have been
changed through harvesting, past selective
cutting practices on federal lands have]eﬁ
some remnant of the original structure,”
including large old growth. In addition,
because shasta red fir continuously regener-
ates itself in small openings and gaps, many
of the partial cut areas on federal land have
started to restore some of the structure that
was lost through harvesting. Figure 6
indicates that the canopy closure exceeds
55 percent in approximately 48 percent of
the shasta red fir zone. Of all the different
vegetation zones within the watershed, the
shasta red fir zone contains the highest
existing canopy levels.
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A common stand structure found today
within the watershed in the lower part of the
red fir zone is an occasional large, old
growth pine with a very dense understory of
shasta red fir 10 to 20 inches in diameter.
The large, old growth pine almost always
shows evidence of a historic fire. The
understory is commonly 80 to 100 years old
with canopy closure at aimost 100 percent
(compared to the historic average of 50 to
70 percent) (aerial photo interpretation).
This successional pattern and structure has
been permitted to develop partly due to fire
suppression policies.

In regards to changes in snag and down
wood levels in the shasta red fir zone, the
BLM has completed some inventory work of
existing stands within unmapped Late
Successional Reserves. The BLM northern
spotted owl habitat inventory surveys in
these areas indicate total fuel loadings of 44
tons to the acre of duff and litter. Within
these same areas, approximately 18 snags
per acre with an average diameter greater
than 20 inches diameter at breast height
was found. It should be noted that the BLM
surveys included both mixed conifer as well
as some shasta red fir forests and were
completed in stands that had received some
past treatments. The Northwest Forest Plan
stipulates that approximately 120 lineal feet
of down material greater than 16 inches in
diameter and 16 feet long must be left in the
Matrix. This equates to approximately 150
to 200 cubic feet of down wood greater than
16 inches. Meeting this guideline within the
Spencer Creek watershed in most of the
shasta red fir zone should be attainable in
most areas that still contain a component of
large trees. There are areas that have been
scarified, piled, and burned where down logs
are lacking. It also should be noted that
increasing mortality in the watershed the
past few years has maintained high levels of
snags (personal observation). Meeting the
snag requirements stipulated within the
Northwest Forest Plan (40 percent optimum
cavity habitat) should be attainable in the
shasta red fir zone.

Changes in Composition

Because red fir is somewhat self-perpetuat-
ing (Chappell 1991), overall species compo-
sition has not changed substantially within
the red fir zone in the Spencer Creek

watershed. With the exception of areas that
have been clearcut and planted with pine,
early seral species of this zone probably
compose less of the communities than they
did historically, particularly the larger diam-
eter western white pine and ponderosa pine.
There are at least three observable reasons
for this: Past harvesting prescriptions called
for the removal of much of the high valued
pine; fire exclusion within these stands the
past 80 to 90 years has inhibited regenera-
tion of both pine species in the gaps the fire
would have produced; and fire exclusion has
increased the density of mid seral stands
with shade-tolerant species (like shasta red
fir and white fir) with corresponding mortality
of pine species due to competition and
increased insect activity. In addition, white
pine blister rust appears to be causing a
moderate level of mortality of younger
western white pine in the watershed (pers.
obs.).

In areas that have not been harvested or
have only been lightly thinned, and where
fire has been excluded, stem densities are
presently very high. As trees compete for
limited resources (for example light, water,
and nutrients), some trees out compete
others. Suppressed trees are more suscep-
tible to disease and insect attack. There is
evidence of increased levels of fir engraver
beetle attacking shasta red fir within the
watershed, particularly on drier sites (pers.
obs.). Part of the increase in activity of the
fir engraver beetle is most likely due to the
low precipitation levels the watershed has
experienced in the last 6 of 7 years.

Future Trends In The Red

Fir Zone
Within the wilderness boundary, no signifi-
cant changes are foreseen within the
ecosystems in the red fir zone. The propor-
tion of early seral habitat may decrease
slightly as past openings begin to close in
and fires are continually suppressed.
Without some type of prescribed natural fire
program in the wilderness, if future fires
within this zone occur they may likely be of
higher intensity because of past and present
exclusion policies, increases in fuel loads,
denser canopies, and increases in ladder
fuels (Agee 1993 and Covington et al.
1994b).
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Outside the wilderness boundary, there will
probably be no significant continuous areas
of late-successional stands on any private
land in the future. The Northwest Forest
Plan stipulates how federal land within the
forest matrix is to be treated. Implementa-
tion of the Forest Plan within the watershed
should maintain existing mid and late seral
communities. On federal land within the
watershed and within the red fir zone, areas
of mid and late seral forests should slowly
increase with the continued development of
areas currently containing early-mid and mid
seral communities. The greatest immediate
threat to existing mid and late seral un-
treated stands is from the continuing fir
engraver beetle attacks and potential stand-
replacement fires. The drier southern sites
are more susceptible both to fire and insects
than the cooler wetter north slopes.

One of the most significant trends in the red
fir zone is the loss of large western white
pine throughout the entire zone and large
ponderosa pine in the lower part of the zone
(pers. obs.). Loss is occurring due to
harvesting, insects, and/or disease. As
mentioned earlier, recruitment of western
white pine and ponderosa pine into the red
fir zone is dependent upon disturbance
regimes. It is difficult to obtain regeneration
of these pine species without an opening in
the canopy. Personal observation of exist-
ing stands that currently contain scattered
large ponderosa pine and western white
pine indicate that many of these larger trees
are presently stressed and at risk due to the
severe competition from a dense understory
of shasta red fir that was at one time prob-
ably less dense due to periodic fires. Trend
is expected to continue without some type of
density control.

The slight increase in fir engraver beetle
activity should help reduce stand densities
and provide sufficient snag habitat. On the
other hand, the increase in fir engraver
activity serves as a warning sign that the
trees are probably stressed due to high stem
densities and the drought condition.
Whether or not this activity will reach
epidemic proportions is being monitored by
the USDA Forest Service and the Oregon
Department of Forestry. Observations in the
red fir forests within the Sierra Nevada
indicate that fir engraver beetles can reduce
tree densities by over 30 percent and, in
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some instances, fir engraver attacks can be
stand-replacing events. Similar effects
could be expected in the same forest types
of other areas, including those in Spencer
Creek watershed.

Table 19 summarizes the changes and
possible trends that have occurred in the
Shasta red fir zone.

Mountain Hemlock Zone
Historic Disturbance Agents

Fire is the primary large-scale disturbance
agent in the mountain hemlock zone (Agee
1993). This is likely true for the mountain
hemlock zone within the Spencer Creek
watershed. Windthrow in mountain hemlock
zones is usually minor and mainly occurs on
ridgetops, and is often common in root rot
areas. Laminated root rot (Phellinus weirii)
has been found to cause doughnut-shaped
rings of mortality several acres in size in
mountain hemlock forests (McCaughley and
Cook 1980, cited in Agee 1993). No data
are available to indicate that root pathogens
nor insects significantly impacted the
structure and compaosition of mountain
hemlock forests with the Spencer Creek
watershed. Shasta red fir can be a signifi-
cant component of mountain hemlock
forests and is more susceptible to insects
such as the fir engraver beetle (Scolytus
ventralis) and other root rots
(Heterobasidion annosum).

Fire-return intervals for mountain hemiock
forests of the Oregon Cascades are not well
documented (Agee 1993). In the central
Oregon Cascades, Dickman and Cook _
(1989, cited in Agee 1993) found that at
least half of their 18,000 hectare (45,000
acres) study area had burned during the last
500 years, suggesting that fire is infrequent
in these forests. Agee and Smith (1984,
cited by Agee 1993) found that south-facing
slopes are much more likely to burn than
north-facing slopes within the mountain
hemlock zone. This is significant in regards
to the Spencer Creek watershed because
most of the mountain hemlock zone is on
southwest facing slopes in the watershed.
Fahnestock and Agee (1983, cited in Agee
1993) estimated a fire return interval in the
Subalpine Type of 800 years. Based upon
these studies, the mountain hemlock zone
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within the Spencer Creek watershed prob-
ably had a fire-return interval ranging from
400 to 1,000 years with southern slopes
burning more often than northern slopes.
Agee (1993) states that most fires within the
mountain hemlock zone are stand-replace-
ment events because of the lack of fire
resistance in the dominant tree species.

Within the Spencer Creek watershed and in
the mountain hemlock zone, USDA Forest
Service records from 1961 to 1992 show 6
fires (all lightning) occurring during the 32
year period. All of the fires were less than
0.25 acres. Note that in 1994, there were
numerous lightning fires reported within the
Mountain Lakes Wilderness Area but the
data were not available in the Geographical
Information System yet. Almost all lightning
fires have been immediately extinguished so
that fires in the last 60 to 80 years have had
little to no role in shaping the present day
vegetation. ’

Historic Seral Stages

Within the mountain hemlock zone, Table 20
shows a seral stage breakdown based upon
1945 data. Approximately 70 percent of the
mountain hemlock zone was either mid or
late seral according to the 1945 data. In
addition, the 1945 data indicate that early
and early mid seral stands composed
approximately 27 percent of the mountain
hemlock zone.

Historic Structure

Mountain hemlock and shasta red fir are the
main climax seral species within the moun-
tain hemlock zone. The major early seral
specie within the mountain hemlock zone is
usually lodgepole pine. Because most fires
are stand replacement events in this zone
(Agee 1993), the stand structure was most
likely single storied and/or even-aged. The
overall structure of mountain hemlock forest
will tend to be even-aged and/or somewhat
even-sized with a fairly uniform canopy.

The presence of lodgepole pine in the
mountain hemlock zone is usually due to fire
(Agee 1993). Lodgepole pine commonly
invades openings along with herbs and
forbs. The larger the opening, the longer it
takes for mountain hemlock to colonize the
site. Mountain hemlock becomes the

dominant understory species beneath the 80
to 100 year old lodgepole pine. By age 250,
after the lodgepole pine overstory is killed by
repeated bark beetie attacks, mountain
hemlock will dominate the overstory. Agee
(1993) further states that once the mountain
hemlock canopy closes, it may remain
closed for further centuries. Mountain
hemlock’s long life span may allow it to
dominate the site until the next major
disturbance (Agee 1993).

Aerial photos from 1945 indicate canopy
closure in the mountain hemiock zone
exceeded 40 percent over most of the zone
with the exception of the nonforest rock
areas on the exposed ridges.

+ There are no records on the historic snag

level within this zone. In addition, little is
known about the historic fuel loads within
the mountain hemlock zone. However, with
the infrequent disturbance that this zone has
incurred, future inventories could determine
a historic range of large woody debris.
Blonski and Schramel (1981), in “natural
stands” where fires have likely been sup-
pressed, showed that total residue fuel loads
(excluding duff) in mountain hemlock forests
contained 10 to 20 tons per acre--somewhat
lower than the more productive mixed
conifer and shasta red fir zones. Jahns
(1994) reviewed an unpublished paper by
Russ Graham of the Forestry Science
Laboratory in Moscow, Idaho where Graham
attempted to link minimum large woody
debris levels to habitat types in Idaho and
Montana. Jahns 1994, recognizing a
similarity in climate and soils between the
east slopes of the Cascade and the west
slope of the Northern Rockies, attempted to
find analogs in the plant associations that
Hopkins (1979) identified on the Winema
National Forest. Using analogs of Grahams
work in the Rockies and applying it to the
mountain hemlock forests east of the
Cascades, Jahns (1994) speculated that the
lodgepole and mountain hemlock plant
associations were similar to the Abies
Lasiocapo/Vaccinium (subalpine fir/huckle-
berry) Rocky Mountain Habitat Type. The
large woody debris level for the Abies
Lasiocapo/Vaccinium (subalpine fir/huckle-
berry) Rocky Mountain Habitat Type ranged
from 7.0-to 11.4 tons per acre of 3 inch and
greater large woody debris. Jahns 1994
infers that similar levels of large woody
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debris could be found in the mountain
hemlock zone in the Spencer Creek water-
shed on the Winema National Forest.
Blonski and Schramel’s (1981) estimate for
material 3 inches in diameter and greater is
approximately 12.2 tons per acre in the
mountain hemlock zone. This corresponds
reasonably close to Jahns (1994) specula-
tion. In summary, historic fuel loads in the
mountain hemlock zone were likely less than
the mixed conifer and shasta red fir zone
due to a combination of environmental
factors such as less productive soils, cooler
sites, and shorter growing seasons.

Historic Composition

Leiberg (1899; see Figure 2) gives some
idea of what the species composition was
historically. For example, Leiberg stated
that T.37S., R.6E. (which contains much of
the Mountain Lakes Wilderness Area)
consisted of mountain hemlock (20 percent),
lodgepole pine (22 percent) and shasta red
fir (18 percent). Components of ponderosa
pine (10 percent), Douglas-fir (3 percent),
sugar pine (6 percent), white pine (0.9
percent) and Englemann spruce (5 percent)
were also found. Note that Leiberg's
estimates are for an entire township and
only a portion of the watershed fall within the
township where the percentages are quoted.
Based upon Leiberg’s data, the remainder of
the watershed contained very little mountain
hemlock historically.

Changes in Historic
Disturbance Regimes/
Changes in Seral Stages/
Vegetative Structure/
Composition/Function

The function, structure, and composition of
the mountain hemlock zone probably has
been the most stable and least impacted by
the influence of humans. Most of the current
mountain hemlock forests within the Spen-
cer Creek watershed occur in the northeast
portion and the Mountain Lakes Wilderness
Area.
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Changes in Disturbance Regimes

Because of its inaccessibility, the main
influence humans have had on this zone is
fire exclusion. As stated earlier, all lightning
fires that have occurred within the Mountain
Lakes Wilderness Area and subsequently
the mountain hemlock zone have been
extinguished and limited to less than 0.25
acres in size. Little if any of the mountain
hemlock zone has been impacted by timber
harvesting operations. Some grazing has
occurred in the mountain hemlock zone but
impacts have been minimal.

There probably has been little change in
how other historic disturbance agents such
as root pathogens, insects, and windthrow
have impacted mountain hemlock stands
within the Spencer Creek watershed.
However, in areas where a significant
component of shasta red fir exists within the
zone, fir engraver activity has likely in-
creased over the past 50 years due to
drought conditions and fire suppression with
corresponding affects on snag densities,
canopy closure, and coarse downed wood
levels.

Changes in Seral Stages

Table 20 shows the current percentage of
each seral stage within the mountain
hemlock zone (3 percent early, 41 percent
early mid, 31 percent mid and 21 percent
late seral). This estimate is probably more
accurate than the 1945 estimate because of
better stand attribute information for classify-
ing purposes. The percentages listed in
Table 20 indicate that there has been a drop
in mid and late seral stands from 70 to 52
percent. The reason for the decrease is
likely due to more accurate inventory
information. The area lies mostly within the
wilderness, and no management other than
fire exclusion has occurred in these stands
in the past 50 years. Early seral stands in
the mountain hemlock zone have decreased
with a corresponding increase in early mid
seral stands (Table 20). This increase could
be due to inventory error or as a result of fire
suppression. This decrease of early seral
stands is expected to continue until a stand-
replacing fire abruptly increases early seral
habitat.
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Changes in Structure

As a result of fire exclusion, mountain
hemlock forests have probably experienced
a slight increase in canopy closure, stem
density, and large woody debris since 1900.
Figure 7 displays the present canopy
closure breakdown within the mountain
hemlock zone. About 57 percent of the
mountain hemlock zone has canopy clo-
sures between 26 to 55 percent. Aerial
photos indicate that irregular shaped open-
ings occur within the mountain hemlock
zone and further monitoring and inventory
could indicate whether they are root rot
pockets (Phellinus weirii), older spot fires, or
some other unknown factor (such as soils)
inhibiting reforestation.

Changes in Composition

Species composition has probably changed
slightly over time to include a higher per-
centage of mountain hemlock and shasta
red fir and less lodgepole pine. This is likely
due to a decrease in early seral conditions
where lodgepole tends to colonize.

Changes in Function

The function of mountain hemlock stands
and their role as wildlife habitat is discussed
in the wildlife sections. Dickman and Cook
(1989, cited by Agee 1993) discuss an
interrelationship between fire and its control
of the spreading of phellinus in mountain
hemlock forests. However, so little data are
available about phellinus in the watershed
that no determination can be made at this
time.

Future Trends In The Moun-
tain hemlock zone

No significant changes are foreseen within
the mountain hemlock zone ecosystems.
Without some type of large scale natural
disturbance, the percentage of early seral
stage within the mountain hemlock zone
may slowly decrease. The stand-replacing
wildfires that once occurred at long intervals
will most likely still occur, but the intervals
will probably be longer and the size of the
fire may or may not be larger because of
increases in fuel loads. Slight increases in
fuel loads and somewhat denser canopies
can also be expected. The greatest poten-

tial impact to this zone could come from
increases in global warming, which is
controversial in used (Mitchell et al. 1990,
cited in Covington 1994b).

Table 20 summarizes the changes and
possible trends that have occurred in the
mountain hemlock zone.

Summary

Historic Range of
Variability

To summarize the issue of forest ecosystem
health, the concept of historic range of
variability is used. Morgan et al. (1994)
state that the historic range of variability
characterizes fluctuations in ecosystem
conditions or processes over time. Morgan
et al. (1994) further state that the essential
function of a description of historical range
of variability is to define the bounds of
system behavior that remain relatively
consistent over time. Historic range of
variability should be assessed over a time
period characterized by relatively consistent
climatic, edaphic, topographic, and biogeo-
graphic conditions (Morgan et al. 1994). For
forests, the time should encompass multiple
generations of trees, and should be at least
a few centuries (Morgan et al. 1994). In
practice, the time period is constrained by
the ability to look backwards through time.
Steele (1994, cited by Morgan et al. 1994)
suggested a time frame of 100 to 400 years
to be appropriate for interpreting secondary
successional dynamics. Hann et al. (1993,
cited by Morgan et al. 1994) suggested at
least 100 years for the analysis.

The historic range of variability can become
a reference for determining a range of
desired future conditions. Where the range
of desired future conditions is defined
relative to the historical range of variability, it
is useful as a baseline for monitoring
(Morgan et al. 1994). For the Spencer
Creek watershed, a historic picture has been
portrayed in regards to historic landscape
and stand conditions. A number of land-
scape attributes (seral stage and patch size)
and individual stand attributes (structure,
composition, canopy closure, down logs,
etc.) have been altered within the water-
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shed. An attempt is made in each synopsis
below to assess just how much each
attribute has been altered and whether the
alterations are within, near, or outside an
upper or lower limit of historic range of
variability. In most instances, the lower and
upper limits of variability cannot be defined,
but are estimated from historic data and
professional judgement.

Fire

Almost all lightning fires have been immedi-
ately extinguished so that fires in the last 60
to 80 years have had little or no role in
shaping present day vegetation.

Late Successional Stands

Late successional stands have decreased
through harvesting. The largest decrease in
late successional stands has occurred in the
lower elevations of the Ponderosa Pine and
Mixed Conifer Zones. Only 2.5 percent of
the remaining late successional stands
occur on private lands, the rest are located
on federal lands. It is anticipated (Sokol
1995) that private land will not provide late
successional habitat in the future as most
stands will be managed through the mid
seral stage then harvested. In addition, the
structural components that form late succes-
sional stands, such as large live trees, large
snags, and large downed logs (in some
- zones), are not well represented on private
lands. Because many of the federal lands
within the watershed have only been par-
tially cut in the past, some of the stands
classified as mid seral and all those classi-
fied as late seral in this analysis presently
contain functional late successional struc-
tural components, such as large live trees,
large snags, large downed logs, and suffi-
cient canopy closure. These components in
turn are providing the necessary functional
habitat for late successional dependent
species. In summary, late successional
stands within the watershed are most likely
below the lower limit of historic range of
variability.
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Large Pine (Recruitment and Residual)

Within many of the forested communities,
particularly in the Ponderosa Pine Zone,
Mixed Conifer Zone, and lower part of Red
Fir Zone, many of the large old growth pines
(ponderosa pine, sugar pine, and western
white pine) have been harvested and the
composition of the understory is dominated
by shade-tolerant true firs. The recovery of
a pine component from the existing residual
understory in many areas (excluding planta-
tions) is threatened by the successional
development of dense shade-tolerant true
firs. Maintenance of any residual old growth
and second-growth pine is also threatened
by this same successional development of
second-growth true firs. In summary, the
composition of second growth and large old
growth pines are most likely below the lower
range of historic range of variability in some
areas.

Composition of true firs in Ponderosa
Pine and lower part of Mixed Conifer
Zone

Stand structure and species composition
were once controlled by low intensity,
frequent fires, particularly in the Ponderosa
Pine and Mixed Conifer Zones. As a result
of fire exclusion and timber management
practices, some areas have increased in
canopy closure and contain a high percent-
age of shade-tolerant true firs that are highly
susceptible to insects and disease
(Sampson et al. 1994), and also provide
ideal ladder fuels that increase the probabil-
ity that ground fires will become stand-
replacement fires. The pine component
within these stands is one of the most _
threatened structural components within the
watershed. In summary, composition of true
firs in the Ponderosa Pine Zone and lower
part of the Mixed Conifer Zone are most
likely above the upper range of historic
range of variability.

Fir Enraver Beetle Activity

Fir engraver beetle mortality has increased
in the watershed, not only in the dense mid-
seral true fir stands, but in late successional
stands as well. Most of the mortality is
occurring on the drier sites (south slopes
and/or low elevation) in the Mixed Conifer
and Red Fir Zones. The drought and
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densely stocked single specie stands are
contributing to the increase in activity. In
summary, fir engraver beetle activity is likely
within the historic range of variability, but
towards the upper limit. This is because the
watershed has most likely never experi-
enced such a high composition of true firs in
forested areas.

Stands Within the Watershed Most Likely
Within Their Historic Range of Variability.

Stands within the wilderness boundary, the
Mountain Hemlock Zone, the upper eleva-
tion of the Red Fir Zone, and the Lodgepole
Pine Zone appear to be the most stable and
least altered stands within the watershed.
Sampson et al. (1994) state that high-
elevation subalpine forests that historically
burned at intervals greater than 100 years
have been altered to a lesser extent than
open-pine stands at lower elevations. In the
long term, not allowing natural disturbance
agents like lightning fires to work within the
wilderness area as well as these other high
elevation zones could impact forest commu-
nities. Continual fire suppression within
these stands may encourage further canopy
closure, less patch development within the
landscape, and possibly increases in insect
and root pathogen development.

Root Pathogens and White Pine Blister
Rust

Root pathogens are present within the
watershed. Although not completely under-
stood, single specie management in densely
stocked stands normally encourages the
spread of root pathogens. Forest manage-
ment activities have resulted in an increase
in annosus root rot (Heterobasidion
annosum) {Scharpf 1993). This increase has
likely occurred in partially cut true fir stands
within the watershed. In summary, root
pathogen activity is probably increasing
toward the upper range of historic variability
due to forest management activities.

White pine blister rust appears to be signifi-

cantly impacting populations of western

white pine and sugar pine. Recruitment and
maintenance of sugar and western white
pine in the densely stocked true fir understo-
ries are becoming increasingly imperative
although the blister rust appears to be
limiting these pine species to the understo-
ries. Blister rust was introduced and there-
fore is naturally above any historic range of
variability.

Map 16 displays broad forest health and tree
mortality zones. :
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TABLE 11. Seral Stage Comparison Between Leiberg’s 1899 Estimates, 1945 Data and
Updated 1994 Data

Leiberg's Classifications Leiberg' (1899) Seral Stage 1945 Data? 1994 Data
Non Forest 3 11.4% Non Forest 3.5% 4.3%
Non Forest Burned * 6.7% Early 3.5% 24.8%
Badly Burned 17.0% Early Mid 30% 5 35.6%
Forested® 64% Mid 43.4% 20.4%
Late 19.4% 7 14.8%
Mid and Late 63.8%° 35.2%

' The percentage listed for Leiberg's data are averages for the 8 townships surrounding and within the Spencer Creek Watershed

* Data based on 1945 Klamath County survey transferred into GIS

* Includes marshes, grassland, pasture land, water

* Leiberg had a nonforest-burned category which has been separated out from other nonforest categories

* Of the 16,340 acres in early mid category, 87.6% (14,157 acres) had been harvested prior to 1940. Almost exclusively private land in lower part of watershed.
¢ Basically included all stands > 4" in diameter. Somewhat comparative to 1945 and 1994 Mid and Late data combined.

7 Of the 10,528 acres in late seral stage, 15% (1,210 acres) had been harvested prior to 1940.

* The 1945 data did not differentiate between mid and fate seral stages so the percentages of mid and late seral classes should be combined for comparison to
1994 data.

%‘

TABLE 12. 1945 Seral Stage Classification of Vegetation Within Spencer Creek Water-
shed'’

CATEGORY ACRES PERCENT
Non Forest 1,898.69 3.5%
Early? 1,914.81 3.5%
Early Mid (Harvested)? 14,156.99 26.0%
Early Mid (Non Harvest) 2,183.00 4.0%
Mid (Non Harvest) 23,528.00 43.4%
Late (Harvested)? 1,209.81 22% ¢
Late (Non Harvest) 9,317.90 17.2%
54,209.20

' Classification of 1945 inventory data into either mid or late was based upon a very limited description of the vegetation. Therefore, total forested area in mid and
late seral stages should be combined for quantitative comparison, as was done in Appendix 2. Generally, all vegatation classified as greater than 6 inches dbh
was classified as either mid or late.

?EBarly seral stage for 1945 data was all areas *nonstocked” or “deforested from historic fires.

2Acres Harvested prior to 1945 =
14,156.99

+1,209.81
15,366.80 = 28.3% of the watershed was harvested prior 1o 1945 Data Set

“

7/18/95 4-41



Spencer Creek Watershed Analysis

Table 14. Summary of USFS and ODF Fire Records for the Spencer Creek Watershed'

FREQUENCY
Zone? USFS 1961-1992 ODF 1979-1994 Combined Data
75 Fires 67 Fires 142 Fires
No. per zone in() No. per zone in() no. per zone in()

Nonforest 4% (3) 0% (0) 2% (3)
Mixed Conifer 17% (13) 42% (28) 29% (41)
Lodgepote pine 3% (2) 3% (2) 3% (4)
Shasta red fir 47% (35) 1% (13) 34% (48)
Mountain Hemiock 8% (6) 0% (0) 4% (6)
Human Caused 21% (16) 36% (24) 28% (40)
Lightning Starts

Per year 1.8 per year 2.9 peryear - 3 to 4 per year
Human Starts

Per year 0.5 per year 1.6 per year 1.210 1.9 per year

SIZE
USFS 59 lightning fires (total) ODF 43 Lightning fires (total)
56 less than 0.25 acres most below 1/2 acre
3 between 0.25-9.0 acres 1 fire (Big Buck - 67 acres)
USFS 16 human caused fires (total) ODF 24 human caused fires (total)
14 less than 0.25 acres most below 1 acre
2  between 0.25-9.0 acres 9 of the 24 human caused fires 9 were in T.39S.,

R. 7E, Section 29 which is at the mouth of
Spencer Creek -Weyerhaeuser Campground

Y

"It is reasonable to assume that fires that started outside the watershed historically entered and shaped the landscape inside the watershed. The data presented
above is only for those fires that started within the Spencer Creek watershed.

*Human caused fires are not separated out by zone. All fires occurring within the zones listed are lightning fires.

“
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“
Table 15. Changes in Seral Stages & Stand Attributes Within Mixed Conifer and Ponde-

rosa Pine Zone

Seral Stage

Historic

Present Trend Cause of
Level Level Change
Percent Percent
Non Forest 1% 1% e
Early 3% 31% Private Up Harvesting
Federal Down ROD
Early Mid 41% 43% Private Up Harvesting
Federal Down ROD
Mid 30% 18% Private Up Harvesting
’ Federal Slightly Up ROD
Late 25% 7% Private Down Harvesting
Federal Slightly Up ROD
Mid and Late 55% 25% et e
Stand Historic Present Trend Cause of
Atttribute (1945) Change
Species See Leiberg PP, SP, IC, DF < WF PP Down DF Down Harvesting
Composition Figure 2 SP Down IC Down Bister rust
WF Up SRF Up! Fire
suppression
Patches Irregular - shaped by Square / Rectangular  Private - CC/HPC Harvesting
fire/disease Shaped by ownership  Federal LPC ROD
Down Wood & Lower part of zone Approximately 14 tons On Federal Land: ROD
Fuels less than upper per acre on unmapped At least 120 feet
part of zone. BLM LSR's 2 of 16 inch logs.
See written discussion. ’
# of No Data: See written See written discussion  Federal slightly Up Insect
Snags/Acre discussion On unmapped BLM LSR's Activity
18 snags/acre ©
Canopy Lower part 40-60%2 85% < 55% crown Private Down Harvesting
Closure Upper part > 55%° closure Federal = ROD/
15% > 55% crown Harvesting
closure
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Table 15. Changes in Seral Stages & Stand Attributes Within Mixed Conifer and Ponde-
rosa Pine Zone (Continued)

Insect Slight Moderate ° Increasing ° Harvesting

Activity Species
Comp
Densities
PPTN levels

Diseases Slight Slight to moderate * Increasing 45 Densities
Species
Comp
Harvesting
Blister Rust

Up = increasing Down = Decreasing = = Stable
LP-Loagepole pine  MH-Mountain hemiock SRF-Shasta red fir PP-Ponderosa pine WF-White fir WWP-Western white pine 1C-Incense cedar

CC-clearcuts HPC-heavy partial cuts  LPC - light partial cuts LSR - Late successional reserve

'For natural regenerated stands or residual stands - not plantations

“Estimate is for all material 3" in diameter and greater in unmapped BLM LSR's that have received some past treatments.
3Estimate is based on aerial photos.

*Scharpf (1993)

*Covington et al, (1994b)

SFor unmapped LSR's on BLM land (1993)

"Based upon protessional judgement and personal observation

*Hopkins 1993

%

TABLE 16. Breakdown of Seral Stage by Ownership Within Spencer Creek Watershed

Seral
Stage Ownership and Acres .
Other USFS BLM TOTAL

Early Shrub 1,717.42 899.64 204.13 2,821.19
Early Tree 6,813.27 2,678.09 1,118.87 10,610.23
Early Mid 10,606.23 5,624.37 3,072.38 19,302.98
Mid 2,107.61 6,220.85 2,720.12 11,048.58
Late 198.18 6,394.96 1,427.09 8,020.23
Grass 1,827.42 190.15 58.04 2,075.61
Rock 40.04 222.16 12.01 274.21

“
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Table 17. Changes in Seral Stages & Stand Attributes Within Lodgepole Pine Zone

Seral Stage Historic (1945) Present Trend Cause of
Level Level Change
Percent Percent
Non Forest 1% 3% .
Early 0% 14% Private Up Harvesting
Federal Down ROD
Early Mid 2% 37% Private Up Harvesting
Federal Down ROD
Mid 88% 36% Private Down Harvesting
Federal Up ROD
Private Down Harvesting
Late 9% 10% Federal Up ROD
Mid and Late 97% 46% 0 et
Stand Historic Present Trend Cause of
Attribute (1945) Change
Species
Composition LP > WF LP > WF WF Up WF understory
increasing
Patches irregular / Fire Small clearcuts / Harvesting
and Insects ownership patterns
Down Wood & See written discussion No Data Up Firewood demand
Fuels 12-20 eight foot
pieces /10" in Timber Sales
diameter ®
# of 5 snags/acre No Data Down Firewood demand
Snags/Acre greater than s
12'DBH & ' Timber Sales
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Table 17. Chan

(continued)

ges in Seral Stages & Stand Attributes Within Lodgepole Pine Zone

Canopy Majority > 55% 3 84% < 55% crown Federal land = ROD
Closure closure
16% > 55% crown
closure
Insect Low to Moderate - Low to Moderate Low to Continuing Drought
Activity : Moderate
Diseases Low Low Low
Up = Increasing Down = Decreasing = = Stable

LP-Locgepole pine SRF-Shasta Red Fir MH-Mountain Hemlock SRF-Shasta red fir PP-Ponderosa pine WF-White fir WWP-Western white pine {C-Incense

cedar

CC-clearcuts HPC-heavy partial cuts  LPC - light partial cuts LSR - Late successional reserve

' For natural regenerated stands or residual stands - not plantations
2Estimate is for all material 3 in diameter and

*Estimate is based on aerial photos.

“Scharpt (1993)

sCovington et al. (1994b)

¢For unmapped LSR's on BLM land (1993)

7Basea upon professional judgement and personal observation

*Hopkins 1993

greater in unmapped BLM LSR's that have received some past treatments.

\

TABLE 18. Dominant Species Groups 1945 Data Versus 1994 Data

1945
Vegetation Type

1945

Acres (percent)

1994
Vegetation Type

1994

Acres (percent)

Subalpine

Mt. Hemlock and
Shasta red fir

Ponderosa pine

Lodgepole pine

White fir

Douglas-fir

Rock

Grass

Shrubs

Water

4-46

641 (1.2%)
14,531 (27%)

25,062 (46%)
4,930 (9%)
4,537 (8.4%)
1,336 (2.5%)
no data
1,548 (2.9%)
1,274 (2.4%)
350 (0.6%)

Mt. Hemlock
Shasta red fir
Ponderosa pine
Lodgepole pine

Mixed Conifer
Rock

Grass
Shrubs

Water

606 (0.6%)
5,402 (5.0%)
8,547 (8.0%)
2,868 (2.6%)

31,492 (29%)
274 (0.3%)
2,098 (1.9%)
2,864 (2.6%)
3 (0.002%)
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Table 19. Changes in Seral Stages & Stand Attributes Within Shasta Red Fir Zone

Seral Stage Historic (1945) Present Trend Cause of
Level Level Change
Percent Percent
Non Forest 1% 1% e
Early 4% 17% Private Up Harvesting
Federal Down ROD
Early Mid 16% 20% Private Up Harvesting
Federal Down ROD
Mid 65% 24% Private Down Harvesting
Federal Up ROD
Private Down Harvesting
Late 14% 38% Federal Up ROD
Mid and Late 79% 62% = . L
‘Stand Historic Present Trend Cause of
Attribute (1945) Change
Species See Leiberg WWP,LP,PP < WWP Down Blister Rust
Composition Figure 2 SRF,WF ! PP Down Harvesting
SRF Up WF Up Fire Suppres-
sion
Patches Irregular - Shaped Square, Private CC & Harvesting
by Fires, Root Rectangular CC HPC ROD
Disease, Insects Federal LPC
Down Wood & See Written Discussion ~ See Written Discussion- On federal land: ROD
Fuels On unmapped BLM At least 120 feet
LSR's 14 tons of 16" logs og
per acre 246 greater ‘
# of See Written Discussion  See Written Discussion- Federal Insect Activity
Snags/Acre On unmapped BLM Sightly Up
LSR’s 8 snags/acre ¢
Canopy >55% 3 52% of the watershed Private Down Harvesting
Closure <55% crown closure  Federal = ROD
48% of the watershed
> 55% crown closure
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- g - - -
Table 19. Changes in Seral Stages & Stand Attributes Within Shasta Red Fir Zone (Con-
tinued)

48% > 55% crown
closure

Insect slight slight to moderate 447 Up 47 Harvesting

Activity species comp.
densities
PPTN levels

Diseasss slight slight to moderate Ups Densities
species comp.
blister rust -
harvesting

Up =Inc-zase Down = Decrease = = Stable

LP-Lodgszcle pine SRF-Shasta Red Fir MH-Mountain Hemlock SRF-Shasta red fir PP-Ponderosa pine WF-White tir WWP-Western white pine  IC-Incense
cedar CC-clearcuts HPC-heavy partial cuts  LPC - light partial cuts LSR - Late successional reserve

' For nat.-z2l regenerated stands or residual stands - not plantations

2Estimatz s for all material 3" in diameter and greater in unmapped BLM LSR's that have received some past treatments.
?Estimate .s based on aerial photos.

*Scharph :1993)

sCovingtc~ et al. (1994b)

¢For unmaoped LSR's on BLM land (1993)

’Based ucon professional judgement and personal observation

®Hopkins -993)

BN —
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Table 20. Changes in Seral Stages & Stand Attributes Within Mountain Hemiock Zone

Seral Stage

Non Forest

Early

Early Mid

Mid

Late

Mid and Late

Stand
Attribute

Species
Composition

Patches

Down Wood / Fuels

# of
Snags/Acre

7/18/95

Historic (1945)
Level
Percent
3%
23%

4%

70%

0%

70%

Historic
(1945)

No Data

No Data

See Written Discussion

7-12 tons/acre 2

No Data

Present
Level
Percent
4%
3%

41%

31%

21%
52%

Present

No Data .

No Data

See Written Discussion
Not much change from
historic because of

“Wilderness” allocation

No Data

Trend

Slightly Down

Slightly Down

Slightly Up

Slightty Up

LP Down MH Up

SRF Up7’

Slightly Down?

Slightly Up 7

Slightly Up
Shasta red fir’

4-49

Cause of
Change

Fire
Suppression

Fire
Suppression

Fire
Suppression

Fire
Suppression

Cause of
Change

Fire
Suppression

Fire
Suppression

Fire
Suppression

Fire
Suppression
Increased
Densities
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Table 20. Changes in Seral Stages & Stand Attributes Within Mountain Hemlock Zone
(Continued)

Canopy > 40% ° 73% of watershed Slightly Up Fire
Closure < 55% canopy closure Suppression
27% > of watershed
> 55% canopy closure

Insect Slight Slight = Stable

Activity

Diseases Slight Slight Slightly Up 7 Densities
Up = increase Down = Decrease = = Stable

LP-Locgepole pine SRF-Shasta Red Fir MH-Mountain Hemlock SRF-Shasta red fir PP-Ponderosa pine WF-White fir WWP-Western white pine IC-Incense
cedar CC-clearcuts HPC-heavy partial cuts LPC - light partial cuts LSR - Late successional reserve

' For natural regenerated stands or residual stands - not plantations

2Estimate is for all material 3" in diameter and greater in unmapped BLM LSR's that have received some past treatments.
*Estimate is based on aeria! photos.

*Scharph (1993)

*Covington et al. (1994b)

¢ For unmapped LSR's on BLM land (1993)

’Based upon professional judgement and personal observation

#Hopkins (1993)

%
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Leibergs 1899 - 1900 Estimates of Forest Conditions in
The Townships Surrounding and Including the
Spencer Creek Watershed

Acres Acres
Forested: 16,640 Forested: 14,040
Non-forest: 4,000 Non-forest: 5,000
Non-forest (burned): 2,400 Non-forest (burned): 4,000
Badly burned: 7,000 Badly burned: ~ 6,000
Logged: none Logged: none
T.37 S.
ui
Vo) ©
@
Acres Acres Acres
Forested: 17,040 Forested: 19,440 Forested: 18,540
Non-forest: 3,000 Non-forest: none Non-forest: 4,500
Non-forest (burned)? 3,000 Non-forest (burned): 3,600 Non-forest (burned): none
Badly burned: 4,000 Badly burned: 5,000 Badly burned: 3,200
Logged: none Logged: none Logged: none
T.38 S.
Acres Acres
Forested: 21,140 | Forested: 18,840 Forested: 18,040
Non-forest: 1,900 Non-forest: 2,200 Non-forest: 5,000
Non-forest (burned): none Non-forest (burned): 2,000 Non-forest (burned): none
Badly burned: 6,000 Badly burned: 5,400 Badly burned: 1,850
Logged: none | Logged: none Logged: 2,000

Figure 1. Leiberg's 1899-1900 Estimates of Forest Conditions in the Townships of Spencer Creek
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Leiberg's 1899 Estimate of Tree Species
Compostion in the Townships that Include

Spencer Creek Watershed

Percent Percent
Ponderosa Pine 1 Ponderosa Pine 10
White Pine 5 Sugar Pine 0.6
Lodgepole Pine 3 White Pine 0.9
Douglas Fir 15 Lodgepole Pine 23
White Fir 64 Douglas Fir 3
Shasta Red Fir 8 White Fir 20
Western Hemlock 2 Shasta Red Fir 18
Alpine Hemlock 2 Alpine Hemlock 20
Englemann Spruce ST Englemann Spruce 5 Wi
['s] ©
e
T.37S.
ercent Percent
Ponderosa Pine Ponderosa Pine 30 Ponderosa Pine
Sugar Pine Sugar Pine 6 Douglas Fir
White Pine White Pine 0.8 White Fir
Lodgepole Pine Douglas Fir 45 Western Juniper
Douglas Fir White Fir 5
White Fir Shasta Red Fir 10
Shasta Red Fir Western Hemlock 0.2
Incense Cedar ST Alpine Hemlock 2
Western Hemlock ST Englemann Spruce 1

T.388S.

Percent
Ponderosa Pine 60
Sugar Pine 4
Lodgepole Pine 1
Douglas Fir 30
White Fir 29
Shasta Red Fir 2
Incense Cedar 0.1

Percent

Ponderosa Pine 31 Ponderosa Pine
Sugar Pine 7 Sugar Pine
Lodgepole Pine 1 Douglas Fir
Douglas Fir 50 White Fir

White Fir 10 Incense Cedar
Incense Cedar 1 Western Juniper

Percent
60

30

8

2

Percent
73

3

13

7

0.2

3

Figure 2. Leiberg's 1899 Estimates of Tree Species Composition in the Townships of Spencer Creek
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Acres

Acres (Thousands)

Vegetation Type and Canopy Closure (percent)
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B S=Shrubs B T=Tree

Figure 3. Spencer Creek Watershed - 1994 Ponderosa Pine Zone Canopy Closure

Vegetation Type and Canopy Closure (percent)
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Figure 4. Spencer Creek Watershed - 1994 Mixed Conifer Zone Canopy Closure
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Acres (Thousands)

Acres (Thousands)

Spencer Creek Watershed Analysis

Vegetation Type and Canopy Closure (percent)

6.6

0 } ; —_—m B iﬁ

il ]
T 1

B s=shrub B T=Tree

!
T

1 i
T 1

Grass Rock $15-25 $36-40 S41-55 S$56-70 S71-100 T11-25 T26-40 T41-55 T56-70 T71-100

Figure 5. Spencer Creek Watershed - 1994 Lodgepole Pine Zone Canopy Closure

Vegetation Type and Canopy Closure (percent)
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Figure 6. Spencer Creek Watershed - 1994 Shasta Red Fir Zone Canopy Closure
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Acres

Vegetation Type and Canopy Closure (percent)
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Figure 7. Spencer Creek Watershed - 1994 Mountain Hemlock Zone Canopy Closure
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B. Special Status
Plant Species
Including Threatened,
Endangered and
Sensitive Plant
Species

Issue: 7 Habitat for Federally
listed, proposed or candidate
species, State listed species,
USDA Forest Service Region
6 Sensitive species and BLM
Special Status Species of
plants has been altered.

Key Questions: Where does occupied
and/or potential habitat occur? What is
the condition of this habitat for plant
species determined to be a high priority
for analysis?

Key Question: How have these species
and/or their habitat been affected by past
management activities?

Key Question: Where does occupied
and/or potential habitat occur for those
species which require protection buffers
as stated in the Record of Decision for
the Northwest Forest Plan?

Historic Conditions

Little is known concerning the historic
distribution of special status plant species
within the watershed. Many special status
species are naturally rare within the commu-
nities in which they occur, or are restricted to
particular, uncommon habitats even if they
are abundant within those habitats. Species
are classified into one of the special status
categories when human activities alter
relative abundance and species composition
of plant communities or further reduce the
abundance of uncommon habitats.

Process of Change

The primary changes in the watershed are
the result of human activity, and include
timber harvest, livestock grazing, fire

7/18/95

suppression, road construction, and water
diversion for irrigation. Timber harvest can
change the environmental conditions, such
as relative humidity and exposure to sun-
light, at a site that will affect the ability of
individual species to survive or compete in
the affected area. Livestock grazing can
change relative abundance of species and
species composition through selection of
more palatable species for consumption,
and trampling and compaction of soils. Fire
suppression can change relative abundance
of species and species composition by
favoring fire intolerant and shade tolerant
species relative to species adapted to the
natural fire regime. Fire suppression can
also change vegetation structure if large fuel
loads are allowed to accumulate, which can
result in an unnaturally high intensity,
possibly stand-replacing, wildfire. Road
construction can contribute to fragmentation
of habitat and decrease interior forest
habitat through an increase in edge condi-
tions throughout the watershed. Water
diversion for irrigation can change the
amount, geographic distribution and sea-
sonal distribution of water thereby, changing’
habitat conditions in affected areas with
resulting changes in species composition
and relative abundance.

Current Conditions

Table 21 shows potential habitat docu-
mented or suspected in the watershed area
for vascular plant species on the Regional
Forester’s Sensitive species list that are on
the Winema National Forest, and for BLM
special status plant species documented or
suspected in the Klamath Falls Resource
Area. Surveys from 1990 to 1994 covered
approximately 90 percent of the non- *
wilderness portion of the National Forest-
administered lands, and 1989 to 1994
surveys covered 2,850 acres of BLM-
administered lands in the watershed area.
Both green-flowered ginger (Asarum
wagneri) and Newberry's gentian (Gentiana
newberry) were located during these sur-
veys. The range of these two species on
National Forest lands is thought to be fairly
well known, but surveys on BLM lands
included only those areas that have been
proposed for timber harvest or other man-
agement actions in the past.
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Table 21. Regional Forester's Sensitive Plant Species List For The Winema

National Forest And Bureau Of Land Mana

Klamath Falls Resource Area

gement Special Status Plant Species For The

Species Status  Documented Potential Habitat Occurance '
InArea ?
Allium bolanderi No Dry rocky or clay soils, openings in brush  Unlikely
or woodlands
Arabis suffrutescens C2,0C No Gravelly, rocky, pumice slopes, high Possible in Mtn.
var. horizontalis elevations Lakes Wilderness
Arnica viscosa 3C No High elevation rocky sites Possible in Mtn.
Lakes Wilderness
Asarum wagneri OC, BS Yes LP and fir forests, open canopies, Widespread in area
rocky sites
Astragalus applegatei LE No Moist meadows Possible hist. site
. near Keno
Astragalus peckii C2,0C No LP/bitterbrush openings, sagebrush, Unlikely, no habitat
pumice soils
Botrychium pumicola Ct,0C No LP basins, high elevations, slopes, Unlikely, No pumice
pumice soils
Calliergon trifarium No Fens with standing water often submerged Possible no past
surveys
Calochortus greenei C1 No Dry, brushy hillsides on clay soils Possible
Calochortus C2,0C No Dry-moist meadows, edge of LP/PP Unlikely, not found
longebarbatus woodlands on KRD
var. longebarbatus
Castilleja chlorotica C2, 0C No Gravelly slopes/summits, PP/LP openings, Unlikely
5000'+
Cicuta bulbifera No Swamps, marshes 4 Possible, hist. site
Collomia mazama C2,0C No Mesic LP & fir forests partial canopies, Unlikely, outside
mid elev. range
Eriogonum diclinum 3C No Dry, rocky ridgetops, sandy-gravelly slopes Unlikely
& flats, serpentine soils
Eriogonum procidiuum C2, OC No Volcanic slopes, basalt flows, pine Unlikely
woodlands 4,200-8,200
Gentiana newberryi AS Yes Moist-wet meadows, mid-high elevations  Muddy sp./
Buck Lake
Haplopapus whitneyi No Open, high elevatiion, rocky slopes Possible in Mtn.
var. discoideus Lakes Wilderness
Hieracium bolanderi No High elevation slopes in the Cascades Possible in Mtn.
Lakes Wilderness
Limnunthes floccosa c2 No Spring wet depressions and flats with rock, Possible
ssp. bellingeriana clay soils
Mimulus jepsonii No Openings in LP/PP forests, residual soils,  Unlikely
E. Cascades
Mimulus pygmeaus C2,0C No Spring-wet depressions & flats, Possible,
intermittent stream beds tiny annual
Mimulus tricolor No Moist flats, vernal pools, poals, Unlikely, not found
wet clay soils on KRD
Penstemon glaucinus ~ C2,0C No LP/WF forests, high elevations Unlikely
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Table 21. Regional Forester's Sensitive Plant Species List For The Winema National

Forest And Bureau Of Land Management Special Status Plant Species For The Klamath
Falls Resource Area

Perideridia erythrorhiza C2, OC No Spring-moist meadows edge of mixed Possible, difficult
conifer forestconifer forest to 1.D.
Perideridia howellii No Moist slopes & meadows, streamsides Unlikely
Rorippa columbiae C2, OC No Gravelly streambeds, lakeshores Paossible, hist. site
Silene nuda ssp. AS No Spring-moist meadows, low elevations Unlikely, outside
insectivora range
Thelypodium 3C, AS No Sagebrush openings, meadows in Possible, hist. site
brachycarpum PP forests, streamsides
LE - Listed as endangered by the USFWS under the Endangered Species Act
Ct- Category 1 candidate for Federal listing
c2- Category 2 candidate for Federal listing .
3C - Taxa found to be more abundant or widespread than previously believed and/or which have no identifiable threats
ocC - State of Oregon Candidate for Listing
BS - U. S. Bureau of Land Management sensitive species in Oregon
AS - U. S. Bureau of Land Management assessment species in Oregon
LP- Lodgepole pine
PP - Ponderosa pine
WF - White fir

KRD - Not found on the Klamath Ranger District to date

WIN - Not found on the Winema National Forest to date

Hist. site - Historical Sighting on District or in nearby areas

Mtn. Lakes - If present, most likely to occur in the Mountain Lakes Wilderness

! Probability of occurrence in the watershed area, based on the known distribution and habitat requirements of species, past survey data, and the likelihood of
detection of species during past surveys in the area.

Z
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Green-flowered Ginger

Green-flowered ginger is a low growing
aromatic perennial herb whose primary
habitat has been described as the under-
story of moist, shaded mixed conifer, white
fir, and red fir forests (King 1989). However,
it has also been documented in ponderosa
pine stands at 3,100 feet elevation, in
subalpine boulder fields at 8,400 feet
elevation (Baldwin and Brunsfield 1991),
and in open canopy lodgepole pine (dry)
forest (see below). This apparently large
ecotogical amplitude make potential habitat
for green-flowered ginger difficult to predict
for any given area. Its range currently
appears to be totally within Oregon and
includes documented populations in Kla-
math, Jackson, and Douglas counties in the
southern part of the state (Oregon Natural
Heritage Program 1993).

In the Spencer Creek watershed, green-
flowered ginger occurs in lodgepole pine
(dry) and white and Shasta red fir forests,
often where canopy closure is less than 60
percent, or some type of small opening has
occurred. Populations are often scattered-
patchy and may extend over large areas.
Over 50,000 plants have been reported on
National Forest lands, but this is probably an
underestimate. Surveys on BLM lands have
detected numerous, low density populations
ranging in size from 4 plants to approxi-
mately 200 plants, mostly in the understory
of mature red fir and mixed conifer forests.
Ginger plants are generally absent from
clearcuts and shelterwood cuts, and may
have been eliminated from some areas by
past harvesting. Canopy closure resulting
from fire suppression may also be a threat in
some portions of the watershed area.
Observations on National Forest lands
indicate that the species seems to thrive in
open lodgepole pine stands where firewood
cutters have been active.

Newberry’s Gentian

Newberry’s gentian occurs in high elevation,
alpine meadows of the Cascade Mountains
of Oregon from the Three Sisters area south
into northern California (Eastman 1990). In
Oregon, the species been documented in
Deschutes, Klamath, and Lane counties
(Oregon Natural Heritage Program 1993).

In the Spencer Creek watershed,
Newberry’s gentian occurs in moist to wet
tufted hairgrass-dominated (Deschampoia
cespitosa) meadows associated with Muddy
Springs and Buck Lake. Documented sites
to date are all on National Forest lands.
Populations are large, with several thousand
individuals each. All of the known sites are
grazed annually by cattle. The site just
north of Buck Lake is grazed especially
heavily. Grazing does not appear to signifi-
cantly impact the species since flowering
rates are high on ali sites. However, quanti-
tative monitoring has not been conducted to
confirm these observations.

Other Special Status Species

Many of the other species listed (see Table
21) as possibly occurring in the area would
most likely be found either on high elevation
slopes within the Mountain Lakes Wilder-
ness, or within the Riparian Reserves of the
Northwest Forest Plan. If present, red-root
yampa (Perideridia erythrorhiza), pygmy
monkey flower (Mimulus pygmaeus),
Bellinger's meadowfoam (Limnanthes
floccosa species bellingeriana), Green's
mariposa lily (Calochortus greenei), and
thelypody (Thelypodium brachycarpum) may
occur outside protected areas. Red-root
yampa grows in low elevation spring-moist
meadows and at the edges of mixed conifer
woods. Pygmy monkey flower occurs in
spring-wet depressions in shrublands, as
well as riparian areas. Bellinger's
meadowfoam grows near the edges of low
elevation spring-moist meadows. Green's
mariposa lily occurs on dry, brushy hillsides
on clay soils. Thelypody is found in salt
desert shrub and sagebrush shrublands and
openings in ponderosa ping forests.

Trends

To the extent that human activities continue
to affect species abundance, relative
abundance of species, and the distribution
of uncommon habitats, the abundance and
distribution of special status plant species
would be reduced within the watershed.
This would result in contributing to an
increased level of concern and/or to the
need to list individual species. As a result,
management activities will be constrained to
conserve the species, and/or the species will
eventually be extirpated.
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Survey and Manage Species
Historic Conditions

Little is known concerning the historic
distribution of the Northwest Forest Plan's
survey and manage species within the
watershed. Survey and manage species are
species that are primarily associated with
old-growth conifer forests in the Pacific
Northwest. This type of habitat was once
more abundant than at the present time (see
the vegetation section). Therefore, it might
be assumed that the survey and manage
species were once more abundant and
widespread within the watershed.

Process of Change

The primary cause of the decrease in old
growth conifer forest in the watershed has
been the harvest of timber. Timber harvest
has removed the structural components of
the forest that comprise old growth habitat,
including large trees, down and dead woody
material, standing dead snags, a multilay-
ered canopy, and a closed tree canopy. The
disturbance to the substrate and alteration of
environmental conditions also can affect
species composition and relative abundance
of species in the understory community,
where most of the survey and manage
species occur. Livestock grazing can also
affect the understory community through
selection of more palatable species for
consumption, and trampling and compaction
of soils.

Current Conditions

Surveys for lichens, fungi and bryophytes
have not yet been conducted on any lands
within the watershed. None of the survey
and manage species of lichens, fungi,
bryophytes, or vascular plants included in
Table 3C of the Northwest Forest Plan are
known to occur within the watershed area.
Populations and/or potential habitat may be
present for some of these species. Five of
the fungi species were located during a
survey on National Forest lands in an area
outside the watershed in the Klamath
Ranger District. These include Sarcodon
imbricatum, Phaeocollybia scatesiae,
Cantharellus cibarius, C. Subalbidus, and C.
Tubaeformis. All five species are associated
with late successional habitats.

7/18/95

Trends

To the extent that human activities continue
as they have in the past, old growth conifer
forest will continue to be fragmented and
reduced in distribution. Consequently the
survey and manage species associated with
these forests will also become less abun-
dant and less widely distributed. As a result,
concern for some of these species may
increase, and some may become classified
into one of the special status species
categories. Management activities may then
be constrained to conserve the species,
and/or the species will eventually be extir-
pated. With implementation of the North-
west Forest Plan old growth conditions on
federal land would be expanded over the
long term. Therefore, trends for survey and
manage species on these lands would be
expected to remain static or increase in the
long term.

Other Species of Interest

Historic Conditions

Little is known concerning the historic
distribution of these plant species within the
watershed.

Process of Change

The processes of change are the same as
those described at the beginning of the
Special Status Species section. See that
section.

Current Conditions

Buxbaum's sedge (Carex buxbaumii) occurs
in the Muddy Spring meadow. This rare
sedge (Oregon Heritage Program List 3) is
fairly widespread in distribution, but is
usually rare where found.

Pacific yew (Taxus brevifolia) is known to
occur in the Crystalline Springs drainage on
Nation Forest lands, and in a seep area on
the northeast slope of Surveyor Mountain in
T.39S., R.6E., Section 9 on BLM-adminis-
tered lands. The species is at the eastern
edge of its range in Klamath County, where
it occurs in relatively small, disjunct popula-
tions.
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Trends

To the extent that human activities continue
as they have in the past, these species
could become less abundant and less widely
distributed. As a result, concern for some of
these species may increase, and some may
become classified into one of the special
status species categories. Management
activities may then be constrained to con-
serve the species, and/or the species will
eventually be extirpated.

Plant Communities of Interest

Historic Conditions

Little is known concerning the historic
distribution of these relatively uncommon
plant communities, except where they are
mentioned during early descriptions of the
major forest types (see the Vegetation
section). Probably the distribution of these
communities has changed little, but the
effects of human activities since
Euroamerican settlement noted below were
not present.

Process of Change

The processes of change are the same as
those described at the beginning of the
Special Status Species section. See that
section.

Current Conditions

White bark pine communities occur on the
upper elevation peaks of the Mountain
Lakes Wilderness, the largest being on the
south-facing slope of Aspen Butte. This
community has not been significantly
affected by human management actions
since it is remote and included in a desig-
nated wilderness area. Fire suppression
would be the one possible exception to the
area being unaffected by management
actions.

Lodgepole pine/huckleberry/forb swamp
communities occur in the Desolation
Swamp, Muddy Springs, and Tunnel Creek
areas. The portion of the wetland area at
Tunnel Creek formerly owned by Weyerhae-
user Company has had the lodgepole pine
stands clearcut. The area was evaluated as

a potential Area of Critical Environmental
Concern by the BLM, but was not recom-
mended because integrity of the site had
been compromised by the timber harvest on
the privately owned portion, and the contin-
ued private ownership of that portion.
However, the BLM portion of the area has
been designated a Special Botanical Area in
the BLM Resource Management Plan to
give special management attention to the
plant communities present.

Wetland shrub communities with willow, red-
osier dogwood, huckleberry, and spirea
occur north of Buck Meadow and at Crystal-
line Springs. A similar wetland shrub
community with mountain alder, bog birch,
and willow with sedges in the understory
occurs at Tunnel Creek.

Moist to wet meadows dominated by tufted
hairgrass and few flowered spikerush are
present north and west of Buck Lake and in
the Muddy Springs area.

Trends

All of these communities, except the high
elevation white bark pine community, have
been affected by livestock grazing to some
extent. Grazing has the potential to affect
plant species composition and the relative
abundances of plant species. Generally, as
grazing intensity increases, structural and
species diversity decreases towards those
characteristic of the earlier seral stages,
which include higher components of annual
grasses and forbs. These effects would be
expected to continue in these communities
to the extent and intensity that they are
utilized for livestock grazing.

*

Summary

The populations of special status species,
other species of interest, and plant commu-
nities of interest appear to be stable. Little is
known about the Survey and Manage
species at this time. Many of the species
and/or communities are reserved in lands
allocated as wilderness, Riparian Reserves,
and future disturbance is unlikely. Further
surveying for and monitoring of these
species should improve management
recommendations in the future.
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C. Rangelands

Note to Reader: This entire section also
addresses the first key question of Issue
5 found at the beginning of the Terrestrial
Section.

Issue 2: Forage utilization
patterns in the watershed are
uneven.

Key Questions: How has the condition of
the rangeland vegetation (grass, forbs,
and herbs) been altered? What is and
has been the livestock utilization pat-
terns and amounts within the watershed?

Introduction and
Assumptions/Analytical
Process

This discussion is broken into several
portions. The first section is a summary of
historic conditions regarding the potential
natural vegetation communities that may
have been present in the area. Since there
is little quantitative, historic, or watershed
specific information available, much of this is
informed conjecture. It is believed to
accurately reflect conditions within this
watershed. This section deals only with the
herbaceous portions of the vegetation
communities which would be available as
livestock forage. Forest ecosystem/plant
communities are discussed elsewhere in this
document.

The second section is a discussion on the
current plant community conditions; also
from the herbaceous perspective. Much of
this is based on field observations made
during the fall of 1994 (on BLM-administered
and Weyerhaeuser Company lands) and the
1993 USDA Forest Service “Range Analysis
Narrative”. (Note: Descriptions of “range-
land condition” relating to forested areas can
be confusing. Most descriptions of range
condition compare the existing vegetation,
which is presently at some point on the
successional continuum, with the “Potential
Natural Community” [see Glossary]. Implicit
in the descriptions of rangeland communities
is that the later seral stages or Potential
Natural Community are better forage
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providing community aggregations than
those in earlier seral stages. The opposite
is true for forest dominated by herbaceous
vegetation in the earlier seral stages (mean-
ing more forage is available for livestock:
Smith 1989).

Section three on the processes of change is
broken into several portions. The first portion
is a general discussion of how grazing can
impact or alter the conditions and character-
istics of the types of vegetative communities
found in the watershed - both upland and
riparian. This general discussion is impor-
tant as there is little watershed-specific
information available about herbaceous
vegetative changes. This general section
discusses the grazing related processes that
have undoubtedly caused changes within
the watershed. The next portion deals with
actual utilization patterns and grazing
intensity, based on field observations made
during the fall of 1994 (BLM-administered
and Weyerhaeuser Company lands) and the
USDA Forest Service “Range Analysis
Narrative”.

Reference Maps 3 and 10, as necessary, to
understand the locations discussed in this
section.

(Note: Due to the roaming nature of grazing
animals, like cattle, an analysis of the effects
of grazing does not fit discretely into the
Terrestrial or any other section. This section
covers both upland and riparian areas as it
pertains to grazing livestock.)

Analysis Discussion

Historic Conditions (PNC)
Upland

Note: Much of the information about plant.
communities is found in various other
sections in this analysis, particularly in the
vegetation discussion of the Vegetation
section. (Please reference those sections.

The historical documentation of rangeland
conditions in this watershed are rare.
Evidence of extensive past fires is noted in
Leiberg's 1899 report on Forest Resources;
this indicating areas that would have been
dominated by herbaceous vegetation for a
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period of time and thus grazed. These may
well be the areas noted previously that were
grazed by itinerant sheep herds. Many of
these fire affected areas, particularly at the
higher elevations, would also have been
dominated by dense shrub stands which
would effectively prohibit significant livestock
use (Vegetation discussion in the Vegetation
section for more on fire). Leiberg notes in
his report that little if any logging had taken
place, but unfortunately makes no mention
of whether livestock grazing was occurring.
He does make note of significant amounts of
grassland and meadow, obviously areas
where grazing could have occurred. Much
of the lower portions of the watershed
(currently owned mostly by Weyerhaeuser
Company) were historically open ponderosa
pine stands with a grassland understory.
These areas were dominated by rhizoma-
tous grasses (see glossary) and sedges in
the moister areas and/or bunchgrasses in
the drier areas (Shiflet 1994).

Historically, the ponderosa pine dominated
ecological sites (at Potential Natural Vegeta-
tion) in the watershed (currently BLM-
administered and Weyerhaeuser Company
owned lands), including the drier portions of
the Mixed Conifer Zone, had an open "park

like" structure. This park like structure

included scattered big trees with a mix of
grass and shrub understory species main-
tained by a frequent fire regime. Dominant
understory species were probably Idaho
fescue (Festuca idahoensis), bluebunch
wheatgrass (Agropyron spicatum), Ross
sedge (Carex rossii), and/or antelope
bitterbrush (Purshia tridentata), depending
on actual ecological site characteristics.
Each of these species would have com-
prised between 10 to 50 percent of the
communities composition at Potential
Natural Community, for those ecological
sites to which each is adapted (USDA -Soil
Conservation Service 1989).

Riparian

The “wet” meadow plant communities
throughout the watershed have probably
been among some of the most heavily used
by livestock. These meadows, although
variable in Potential Natural Community
plant composition, would be typically domi-
nated by tufted hairgrass (Deschampsia
caespitosa), with lesser amounts of various

other sedges (particularly Nebraska sedge -
Carex nebraskensis), rushes (primarily
Baltic rush - Juncus balticus), and other
grasses. Past grazing pressure has prob-
ably decreased the amounts of hairgrass (a
preferred forage species) and increased the
amounts of rushes, sedges, and other more
grazing tolerant grass species, such as
reedgrass (Calmagrostis spp.) and Kentucky
bluegrass (Poa pratensis). At Potential
Natural Community, these meadows should
be comprised of 50 to 65 percent hairgrass,
with the rest of the composition a mix of
numerous other species at no more than 5
to 8 percent each (USDA -Soil Conservation
Service 1989).

Current Conditions
Upland

No watershed specific rangeland condition
information is available for the BLM- admin-
istered and Weyerhaeuser Company owned
lands in the mid to lower portions of the
watershed. General observations of these
areas tend to correlate with the USDA
Forest Service information (found later in
this section) on sites of similar ecological
potential (for example, the higher elevation,
moister areas). Undoubtedly, cattle grazing
has and is inhibiting or aitering the succes-
sional progression within most vegetative
types by selectively suppressing many of the
palatable, native herbaceous plant species
that dominate early to mid successional
stages. However, extensive harvesting of
trees with related mechanical impacts to the
vegetation and soils have wielded far more
significant pressures than livestock grazing
on placing the plant communities in early
seral states. This is because the majority of
the watershed contains forest ecological
sites that have potential natural communities
defined primarily by the mature tree species
that would dominate at climax. The rela-
tively light grazing currently occurring within
the forest dominated ecological sites will not
permanently keep these communities in a
perpetual state of herbaceous dominated or
early seral condition.

Within the ponderosa pine dominated
ecological sites in the lower watershed,
general qualitative field observations made
in 1994 indicated that all of the expected
Potential Natural Community dominant
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herbaceous species, except for possibly
Ross sedge, make up only a fraction of the
current vegetative composition. Increaser
plant species (plants that become more
abundant under grazing pressure) such as
bottlebrush squirreltail (Sitanion hystrix),
bulbous bluegrass (Poa bulbosa),
Sandbergs bluegrass (P. sandbergii),
rabbitbrush (Chryosthamnus spp.) and other
less desirable species have all increased in
relative abundance.

Within these lower and drier portions of the
watershed, present rangeland conditions
(that is value for foraging livestock) are
generally fair to good, with some inter-
mingled areas of poor condition. The
primary poor condition sites are those areas
that are dominated by exotic herbaceous
species like medusaehead grass (Elymus
caput-medusae), cheatgrass (Bromus
tectorum), and various non-native forbs.
These areas are located in the lowest
portions of the watershed, that is near the
mouth of Spencer Creek. The historic
‘openness” and accessibility to grazing
animals of these areas coupled with the
availability of water has undoubtedly lead to
season long use for many decades and
deteriorated the sites. Additionally, the
condition of these areas may have been
caused by poor sheep herding practices,
that concentrated grazing and trampling
pressure or by continuously bedding sheep
bands on these areas. These areas have
deteriorated ecologically due to past prac-
tices and, given the dry conditions and
thinner soils present, will probably remain
that way even if livestock were to be totaily
removed. (Note: the 1994 use pattern
mapping showed little livestock use in these
areas. There are few forage attributes to
attract cattle, and the grazing lessee actively
and regularly pushes the cattle into the
higher portions of the Grub Springs allot-
ment during the grazing season).

In 1994, field observations indicated that the
upper elevation, moister upland portions of
the watershed have a large component of
Ross sedge and long-stolon sedge (Carex
pensylvanica) present as the dominant
herbaceous cover species. This would
include the Red Fir, Lodgepole Pine, and
Mountain Hemlock Zones, as well as some
portions of the Mixed Conifer Zone. Al-
though both sedges are site-adapted native
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plants, Ross and long-stolon sedge are
known to be species that increase with
grazing and timber harvest disturbances.
These species also tolerate ground fires and
rebound quickly after fire (Johnson 1993).
Field observations in 1994 indicate that both
species, in combination, are probably at
higher composition levels than would be
found under Potential Natural Community
conditions, as described in applicable USDA
Forest Service plant association descriptions
(USDA Forest Service 1979). Although both
species would be considered as low to
moderately palatable forage species, they
have been observed to be utilized by cattle
in the area to a substantial degree and are
considered to be key forage species on
many of the moderate to higher elevation
upland areas within the watershed.

A forage production inventory was per-
formed as part of the USDA Forest Service
“Range Analysis Narrative” for the Buck
allotment. That analysis, done in 1993,
contained the following observations regard-
ing the upland conditions on the National
Forest lands:

“The general range condition of the allot-
ment is quite good as indicated by the lack
of erosion, noxious weeds and annual
vegetation. Most of the native perennial
vegetation communities are still intact and
relatively vigorous..... Excessive utilization of
shrubs by grazing livestock does not appear
to be a problem on the allotment. The key
to achieving appropriate levels of utilization
in the vegetation types present on the
allotment is improving distribution of grazing
livestock not reductions in allotment capac-
ity..."

From the “Permanent Transect Summary”
section, the report notes:

*...The lodgepole pine/huckleberry commu-
nities are much more variable in terms of
vegetation rating from poor to good but are
in good shape with respect to soil stability.
Trend estimates for these communities were
level."

Riparian
Alithough specific field data for riparian/

wetlands south of the National Forest
boundary is unavailable, cursory field

4-65




Spencer Creek Watershed Analysis

4-66

observations indicate that hairgrass is
probably below Potential Natural Community
composition levels. Other species, including
the ones listed previously in the wet
meadow discussion, above Potential Natural
Community levels for most meadows in the
watershed. Most sites, however, appear to
be ecologically healthy and have not deterio-
rated to the point that the meadows are
dominated by plant species that are either
undesirable, noxious, and/or not conducive
to a healthy functioning ecosystem. This is
confirmed for National Forest lands in the
“Range Analysis Narrative”, summarized
later.

A “Proper Functioning Condition” determina-
tion was performed in June 1994 by a BLM

interdisciplinary team of resource specialists -

on two sections of Spencer Creek. Both
sites were on BLM-administered lands and
located north of the Spencer Creek Hookup
road. One was a 1/2 mile reach just north of
the Hook-Up road and another 1/2 mile
reach about 1 mile above the first site. Both
areas were rated as in “Properly Function
Condition” with “Upward” or “Stable” trends.
Although the Proper Functioning Condition
is not inclusive of every possible function or
attribute of a riparian area, and is a subjec-
tive “professional” evaluation, it nonetheless
indicates that the conditions are in an
acceptable state at present.

A Weyerhaeuser Company watershed
analysis identified areas of livestock related
erosion concern. These areas were located
mostly in the lower 5§ miles of the Spencer
Creek drainage, along the riparian corridor, _
with a short section of concern in the lower
reaches of the Clover Creek drainage zone
(Weyerhaeuser 1994). Weyerhaeuser
Company's analysis of the erosion problems
(that is, mostly fine sediment in the creek)
found that although cattle grazing contrib-
uted to the problem, it could not be precisely
quantified. They attribute 86 percent of the
fine sediment problem to the roads in the
watershed that are parallel to or in the
stream channels. What cattle do contribute
to the sediment problem in the creek system
is predominantly attributed to the intense
grazing occurring on Buck Lake. There are
smaller amounts of cattle grazing and
trampling on Weyerhaeuser Company
owned meadows in the lower portions of
Spencer creek also contributing to the
problem.

The forage production inventory performed
as part of the USDA Forest Service “Range
Analysis Narrative” for the Buck allotment,
done in 1993 contained observations
regarding the riparian conditions on the
National Forest lands. In summary:

"...The general range condition of the
allotment is quite good as indicated by the
lack of erosion, noxious weeds and annual
vegetation. Most of the native perennial
vegetation communities are still intact and
relatively vigorous. The abundance of
transitory forage produced as result of
timber harvesting has probably served to
help maintain the vigor of the meadow,
riparian and lodgepole pine vegetation types
by providing additional forage for grazing
livestock and wildlife. The general trend of
the allotment, however, is probably level to
downward as a result of the laissez-faire
style of livestock management currently
being implemented on the allotment. As the
situation now exists livestock are allowed to
utilize the allotment in the way that they
always have. This results in utilization levels
in the meadow and riparian vegetation types
exceeding the 50 percent maximum level
allowed for in the forest plan. In addition,
the average residual vegetation height after
the grazing season in these community
types is probably less than the four inches
suggested in the forest plan for riparian
areas susceptible to erosion... The key to
achieving appropriate levels of utilization in
the vegetation types present on the allot-
ment is improving distribution of grazing
livestock not reductions in allotment capac-

ity...”

From the “Permanent Transect Summary”
section, the report also notes:

“...the hairgrass meadows and bluegrass
riparian areas are generally in good condi-
tion with respect to both vegetation and soil
stability. Site estimates of trend are gener-
ally level to downward primarily as a function
of current management levels resulting in
heavy utilization of the vegetation resource
which may create the opportunity for the
invasion of undesirable plant species.... The
rush and hellebore community types rated
either very poor or fair with respect to
vegetation and fair with respect to soil
stability. Trends for these community types
were down for both vegetation and soil

7/18/95



stability. Interpretation of condition and trend
data for the 3-step clusters sampled must be
accepted with caution for two reasons. First
the forage rating guide we were given to
summarize the data obtained was devel-
oped for the Central Oregon pumice region,
hence it's applicability to the high Cascades
may be somewhat suspect. Second, two of
the sites sampled were not adequately
represented by any of the communities
described in the forage rating guide. The
few-flowered spikerush and California false
hellebore communities were the closest. It
may be that these two communities (clus-
ters) are in better ecological condition than
indicated in the analysis when evaluated
against more appropriate community
descriptions.”

Process of Change

General Upland Condition Consider-
ations. Currently, there is debate over the
definition of overgrazing. There is a differ-
ence in grazing pressure that results in
secondary succession and grazing that
results in destructive changes or deteriora-
tion of site potential. Changes in grazing
regimes may result in relative decrease of
some plants and increase of others as a
direct or indirect effect of grazing. The
plants that decrease may be overgrazed, but
the range as a whole is not necessarily
overgrazed. In fact, vegetation change may
enhance the value or productivity of vegeta-
tion for some uses. For example, sheep
could be used to graze shrubs to allow more
grass growth for wildlife forage. Arange
should be referred to as overgrazed only
when grazing is done in such a way that site
potential will deteriorates, which is undesir-
able for all uses in the long run (Smith
1989). For example, within ponderosa pine/
ldaho fescue sites (similar to the Potential
Natural Community type dominant in the
lower Spencer Creek watershed) heavy
grazing pressure on the understory vegeta-
tion can shift, apparently irreversibly, the
vegetation structure to domination by
cheatgrass and other undesirable grasses
and forbs (Franklin and Dyrness, 1973).

Grazing animals, including wildlife and
livestock, influence plant communities in
several ways. First and foremost is through
defoliation of the plants (Vavra et al. 1994).
In addition, the mechanical action of hoof
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trampling also has effects on the constitution
and temporal makeup of plant communities.
Trampling effects can include the actual
physical injury to seedlings and mature
plants, compaction of the soil, and other
impacts of variable intensity depending on
the concentration of animals and specific
site characteristics (Heady 1975). This is
particularly true in areas of higher livestock
concentrations, such as open meadows and
riparian areas. These type areas also are
increasingly subject to detrimental hoof
action due to the wetter soils being relatively
more fragile (this subject is covered more
completely in other sections of this analysis).

Grazing use has effects on the carbohydrate
reserves of individual plants through the
amount of foliage removed, the timing of that
removal, and the frequency of removal. As
Vavra et al. (1994) state in their summary,
“Highly important to rangeland use is
increased understanding that a defoliated
plant may react more to competition from
surrounding nondefoliated individuals than
to the biomass removed from it”. Site
adapted plants that are grazed, and in
particular those that are heavily grazed,
have a comparatively reduced survival rate
and a competitive disadvantage. This is a
concept that is of utmost significance in
understanding grazing use and its effect on
plant community composition. Numerous
studies have shown that if plants are
stressed beyond their capabilities they will
not survive. Thus, excessive grazing (which
is defined here as heavy use or more; see
also the Grazing Use Section) prevents
normal development and will eventually
result in the decline of useful rangeland
vegetation, or range condition (Stoddard et
al. 1975). Conversely, slight to moderate
grazing often has little if any detrimental
effects and can often allow moderately
deteriorated sites to slowly progress to a
higher ecological condition (Vavra 1994,
Stoddart et al. 1975). The above general
statements about grazing impacts are true
for both upland and riparian/meadow areas
within the Spencer Creek watershed.
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As an overriding general statement about
rangeland conditions within the watershed,
the more an area has been opened up via
timber harvest or fire, the more the available
forage amounts have increased. Fewer
trees generally means more grass. Al-
though an absence of trees allows a general
competitive advantage to remaining shrub
and herbaceous species, it is probably the
increase of light reaching the forest floor that
most stimulates the increase in forage-
producing species (Humphrey 1962).
Conversely, the denser the tree canopy
cover, the fewer forage species there will be.
Similarly, the more areas are dominated by
shrub cover, the less forage is available.
Shrubs are vigorous in their competition with
grass and forb species in the Spencer Creek
watershed. Cattle are first and foremost
grass eaters; shrubs and forbs make up
proportionally very little of their diet (Heady
1975, Stoddart 1975). Since cattle are
currently the only domestic herbivore in the
watershed, grasses are disproportionately
impacted.

The general secondary successional trend
of all the vegetation types within the water-
shed, from an ecological site potential
viewpoint, is from herbaceous (grass/forb)
dominated “early seral” communities to
shrub dominated communities (also consid-
ered “early seral”) to a succession of conifer-
ous tree communities culminating in a
particular tree dominated climax seral stage
(Potential Natural Community). (See the
vegetation discussion in the Vegetation
Section for more information on forest
succession. The earliest communities are
the most productive from a livestock grazing
point of view, with the old growth forest
communities being of minimal grazing value.
Other important attributes of these commu-
nities are addressed in other sections.

Documented observations and research
have shown dramatic differences in forage
production in forest communities as they
progress from early seral stages to late
successional vegetative communities. For
example, Covington and Moore (1994a)
found that as the amount of basal cover of
trees in ponderosa pine dominated ecologi-
cal sites increase (17 square feet to 154
square feet), that there was a dramatic
decrease in herbage production (1,134
pounds per acre to 114 pounds per acre).

Similar effects would be expected in other
forest vegetative ecological site types, like
those found at all elevations within the
Spencer Creek watershed.

After forest lands are entirely cut-over (or
burned-over), most follow fairly uniform
successional trends. Annuals and short-
lived perennials immediately dominate the
site. These are then followed by a perennial
vegetative cover in 5 to 12 years. Much of
that perennial cover is shrubby, and if the
area is not reburned, a coniferous forest
gradually will suppress and replace the
brush if a seed source is available
(Pechanec 1948). Pechanec was referring
to Douglas-fir lands, but also stated that with
this successional trend, the period during
which cut-over or burned lands are graze-
able is short. Only during the first 3to 7
years is much forage available. Then it can
be expected to dwindle because of the
encroachment by shrubs and tree growth
until in 11 to 15 years little grazing use is
possible. This would be representative of
the higher and moister portions of the
watershed, including the Lodgepole pine,
Red Fir, and Mountain Hemlock Zones.
Additional observations, in areas similar to
the mixed conifer zone, have shown that
after opening similar forested areas in
Washington State that were herbaceously
dominated by pinegrass, good forage
conditions lasted between 10 and 20 years
(USDA-Forest Service 1994). However, in
the lower and drier portions of the Spencer
Creek watershed, including the Ponderosa
Pine Zone and portions of the lower/drier
Mixed Conifer Zone, the Covington and
Moore (1994a) studies suggest that the
successional process of going from graze-
able grass areas to closed, non-grazeable
areas would take 3 or 4 times (40 to 80
years) as long to occur. This is because of
the limited moisture regime and resultant
reduced vegetative response potential.

As a practical matter, the use of grazing
animals to suppress or enhance certain
types of vegetation has been used in this
watershed in the past. Of note, is the use of
cattle to suppress the herbaceous vegeta-
tion in tree plantations in order to give the
young trees a competitive advantage and
speed their maturity. Within the Ponderosa
Pine Zone, particularly in the higher and
moister areas, heavy grazing can favor the
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competitive advantage of shrubs at the
expense of the grass cover (Franklin and
Dyrness 1973). In addition, sheep have
been used similarly to suppress shrubby, as
well as herbaceous, vegetation in order to
enhance commercial tree growth. This
occurred primarily on private timber lands.

General Riparian Condition Consider-
ations. Livestock grazing can be a compat-
ible use in riparian areas when managed
with multiple use land management objec-
tives and when the functions of the riparian
system (sediment filtering, bank building,
water storage, aquifer recharge, energy
dissipation), potential of the site, and needs
of the riparian vegetation guide the develop-
ment of the grazing management prescrip-
tions.

Livestock grazing in riparian areas, however,
may not always be entirely compatible with
the other resource uses or the maintenance
of other resource values. In riparian areas,
where soils are unstable, the vegetation
structures are fragile, threatened or endan-
gered plants and/or animals are present,
fisheries or recreation values are high, or
municipal watersheds are involved special
livestock management prescriptions must be
applied. In some cases, the exclusion of
livestock grazing may be the most logical
and responsible course of action. That
exclusion needs to be sufficient in time to
achieve a level of recovery and stability that
zan support grazing in the context of the
management objectives.

The compatibility of livestock grazing in
riparian areas depends on the extent to
which grazing management considers and
adapts to certain basic riparian area ecologi-
cal relationships. According to the BLM's
Riparian Area Management Technical
Reference 1737-4 (USDI-BLM 1989)
“Grazing Management in Riparian Areas”,
the grazing effects on the following land-
scape characteristics should be understood
prior to developing grazing management
prescriptions in riparian areas:

¢ Natural functions of riparian ecosys-
tems

4 Growth, and reproduction of both
woody and herbaceous plants on
the site
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4 Dependency by other animals
(mammals, fish, birds, and amphib-
ians) on riparian areas

4 Hydrologic and geomorphic condi-
tions and processes

4 Soils

¢ Water Quality

Part of the purpose of this watershed
analysis is to make those anaiyzes and
determinations and to make management
recommendations based on that analysis;
please see the appropriate sections of this
document for more specific information.

The BLM's method of assessing whether a
riparian-wetland area is properly functioning
is through a process known a “Proper
Functioning Condition” assessment. This
process is thoroughly described in the
BLM's Technical Reference 1737-9 (USDI-
BLM 1933). This assessment was done on
the portions of Spencer Creek within the
BLM's administration and the resuits de-
scribed previously.

Grazing
General

This discussion covers livestock use distri-
bution and general utilization levels within
the watershed area. Presently all livestock
use is by cattle. Plant utilization by live-
stock, including mechanical impacts, is the
primary “process of change” for livestock.
Problems areas are where management
actions should be focused, therefore the
following narrative focuses on those areas.

A use pattern map was prepared in October
1894 by the BLM, for the lands in the
watershed south of the National Forest
boundary (Grub Springs and Buck Lake
allotments). Utitization pattern mapping
records and illustrates the use made by all
grazing animals, up to the date of reading,
for broad areas of the rangeland. Use is
recorded within six utilization classes:

4 No Use

4 Slight Use

¢ Light Use

¢ 'Moderate Use
4 Heavy Use

¢ Severe Use
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Mapping the utilization patterns involves
traversing the allotment or pasture to obtain
a general understanding of how the vegeta-
tion has been utilized and the spatial pat-
terns of the utilization. For analysis pur-
poses, the pattemns are delineated on a 7.5
minute U.S. Geological Service topographi-
cal map (also see Map 4) as broad zones of
similar utilization impact. Such maps
provide a key portion of the data necessary
to make grazing management changes
based on where problems exist and, as
important, where they do not. Most of the
specific observations which follow, except on
the National Forest (or as otherwise noted),
are based on the use pattern mapping.
(Note: Information on the lands north of the
National Forest boundary are covered at the
end of this section and are based on the
previously mentioned “Range Analysis”.)

In general, utilization patterns of cattle
grazing remain very constant over time,
unless significant changes in management
occur. It is believed that the 1994 use
pattern map accurately represents the
typical patterns of what occurred in the past
and what could be expected in the future
with the current grazing management
systems.

On file in the BLM office is a copy of the
small scale utilization map made in Septem-
ber of 1987, when livestock use levels were
higher than at present. This map shows that
approximately 10 to 15 percent of the Grub
Springs allotment was heavily used, but
none of the heavy use was within the
Spencer Creek watershed. All of the use
within the Spencer Creek watershed was
listed as light to moderate. See Maps 3 and
10 for a visual display of the areas de-
scribed.

Upland

As a general statement, the vast majority of
the watershed area receives limited live-
stock grazing. Almost all areas in the
uplands receive light, slight, or no use on
dominant herbaceous plant species, even
the more palatable ones. The majority of
the area receives slight or no use. Little
utilization by cattle is made on upland shrub
species, althcugh in some years, dry, late-
season conditions can encourage cattle to
begin eating some brush species. Easily

observable grazing use made in the water-
shed tends to be in lower, moister areas
{meadows and riparian areas) and around
the watering facilities.

The October 1994 use map showed that,
although a large amount of the forage intake
comes off of the upland areas (because they
make up 95 plus percent of the watershed)
the areas whnere the uiiiization is most
obvious is made in lusher meadow and
riparian areas and/or around the scattered
livestock watering areas. Given typical
bovine behavior patterns, the observed
distribution patterns, if not the levels of use
observed in 1994, are probably typical of
what has been made historically by cattle.
Due to drought conditions 1994 was a poor
growth year. Thus, utilization levels were
probably proportionally higher in 1994 than
would have been observed in an “average”
year even though livestock numbers re-
mained the same. In contrast, the number
of cattle grazed in the lower portions of the
watershed (Grub Springs allotment) are at a
recent historical low, as described previ-
ously, resulting in overall lighter grazing
pressure than found in the past.

An exception to the above use pattern
discussions would have been with the sheep
grazing of years past. Since sheep are
typically herded, grazing patterns are largely
dependent on the way the sheep herder
moves the sheep. Sheep grazing levels and
patterns of the past are unknown. Sheep
grazing is not anticipated in the future. Itis
safe to say, that the past sheep grazing
affected the vegetation in various ways and
contributed to the current makeup and
condition of the rangeland vegetation
communities, particularly in the lower
watershed.

Riparian

in the lower portions of the watershed (the
Grub Spring allotment, below Buck Lake to
the mouth of Spencer Creek), Weyerhae-
user Company lands receive the majority of
the grazing use. The Weyerhaeuser
Company's “Spencer Creek Watershed
Analysis” included a map of “Sites with
existing or potential surface erosion from
hiilsiopes due to cattle activity” (Weyerhae-
user 1994). The primary emphasis of the
Weyerhaeuser Company analysis is with soi
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erosion problems and potentials, which
deals indirectly with vegetation use by
livestock. The analysis listed several areas
“...where soil erosion from cattle was
present.” The majority of the area (acreage)
indicated by Weyerhaeuser Company as
having cattle related erosion problems was
within Buck Lake itself; the area which has,
by far, the highest concentration of livestock
in the watershed. This is a function of the
lake being owned by a private cattle ranch.

At the mouth of Spencer creek, Weyerhae-
user Company constructed an exclosure in
the late 1980s that precludes livestock (and
recreationists) access to the riparian zone.
The result has been a substantial improve-
ments in conditions, which are evident by
the increased herbaceous riparian vegeta-
tive cover and number of vigorous willows.
The October 1994 utilization mapping found
the area outside this exclosure, where not
heavily disturbed by recreational vehicles, to
still have moderate use levels with some
patches of heavy use. The rangeland
conditions in that area (that is, within 2
miles of the creek mouth) were also judged
to be poor. According to the areas grazing
lessee, he spends a large amount of his
riding time pushing the cattle from the mouth
of the creek back up into the watershed's
upland areas. Cattle have a natural inclina-
tion, late in the season, to graze their way
downhill to the mouth of the creek (and also
towards Keno) where there is ample water
and apparently adequate forage (Hinton
pers. comm. 1995).

Within the central portions of the watershed,
on lands that are intermingled BLM and
Weyerhaeuser Company, the October 1994
use pattern mapping found several areas of
relative grazing concern. In the Clover
Creek drainage, immediately north of the
Spencer Creek Hookup road (see Map 7),
some small areas of heavy use were noted
in the combination wet/dry meadow just
north of the livestock exclosure. This area is
on Weyerhaeuser Company lands and
currently about 2/3 protected by an existing
livestock exclosure, which has been in place
for some years.

in Spencer Creek, observations of the 1/2 to
2/3 mile of the creek bottom above the
Spencer Creek Hookup road (primarily BLM-
administered with some Weyerhaeuser
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Company lands) showed utilization as
moderate, with some spots of heavy use on
the herbaceous riparian vegetation. Use on
the riparian shrub species was estimated at
light or less. This use occurred late in the
season (August) and was higher than
desired due to the drought conditions, which
forced the cattle into to the creek bottom
more than typical (Hinton pers. comm.
1995). The grazing lessee spent ample time
riding and herding the cattle back to the
upland areas. However, the cattle kept
coming back to the creek bottom area which
finally forced the lessee to totally remove his
cattle in late August, 2 or 3 weeks earlier
than his usual removal date. The cattle
were moved before they were forced to
graze the riparian shrubs. This segment of
Spencer Creek has a relatively wide (100
plus yards in some places) and flat flood-
plain area that offers attractive late season
vegetative characteristics. Information from
the grazing lessee combined with the
observation that the area is presently in
good overall vegetative condition, indicates
that cattle grazing in the area in the recent
past was probably lighter than what was
observed in 1994.

Patchy, light to moderate use of the herba-
ceous riparian/creekside vegetation was
noted along scattered stretches of Spencer
Creek in the 2 to 3 miles of creek below
Buck Lake, and upstream from the area
described in the previous paragraph. This
Buck Lake segment of Spencer Creek is a
mixture of USDA Forest Service and BLM-
administered and Weyerhaeuser Company
lands. Little use was noted on riparian or
upland brush species. Much of this segment
of the creek is narrow and rocky, with only
occasional portions that have attributes that
are attractive to grazing cattle.

Observations were also made on the
Miner’s Creek drainage. This is a small,
intermittent tributary drainage of Spencer
Creek, which converges with Spencer Creek
about 1/3 of a mile south of the Spencer
Creek Hookup road crossing. Some slight/
light use levels were noted in and adjacent
to the drainage in the lowest 1 mile of
Miners Creek. Minimal cattle grazing use
was noted above that point, except in the
immediate vicinity of a private iand stock
watering pond located in the drainage just
below one of the springs in the extreme
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upper reaches of the creek. This spring(s) is
one of the primary perennial water sources
for Miners Creek and is used largely by
Charley Livestock Company.

The use in the Buck Lake private lands is as
expected for an intensive livestock produc-
tion operation. Utilization levels and other
cattle related impacts are relatively high.
Productivity of the area is also high due to
its wet meadow characteristics and season-
long growth potential.

Within the BLM's Buck Lake allotment use
levels were largely slight use, light use, and
no use in the majority of the area. The
primary exception was light to moderate use
levels within a mile or so of Buck Lake, with
a few very small areas of heavy use. The
one heavy use area of note was on the
privately owned land in the upper portion of
the Tunnel Creek meadow/swamp (immedi-
ately southwest of Buck Lake). Similarly,
there is also moderate, to occasional heavy,
use on noted within the drier, peripheral
areas immediately adjacent to the Tunnel
Creek meadow. It appears that the main
bulk of the Tunnel Creek meadow/swamp
gets little grazing use due to its very wet
nature. Also noted was some moderate use
in the vicinity of the Surveyor Creek camp-
ground (BLM) and east from there through a
meadow “glade” (on private lands). Both of
these areas are just outside of the water-
shed.

On the USDA Forest Service-administered
(and intermingled Weyerhaeuser Company)
lands, north of the National Forest boundary,
utilization patterns have not been specifically
mapped but observations and key area
utilization information is available (Pruyn-
Sitter 1995; USDA Forest Service 1993). As
with other areas of the watershed, the
“problem” areas are in the open, flatter,
moister meadow and riparian areas. As the
USDA Forest Service “Rangeland Analysis”
notes, “[Current grazing management
allows] ...utilization levels in the meadow
and riparian vegetation types (to) exceed the
50 percent maximum level allowed for in the
forest plan. In addition, the average residual
vegetation height after the grazing season in
these community types is probably less than
the four inches suggested in the forest plan
for areas susceptible to erosion” (USDA-
Forest Service 1993).

The “Rangeland Analysis” gives the follow-
ing general description of utilization patterns
on the allotment:

“Little in the way of topographic features
exist on the allotment to influence livestock
utilization patterns other than steep slopes in
the northeast corner of the Burton Butte
Buck Meadow areas and the eastern end of
the Buck Indian area and a few small
isolated areas in both areas. If livestock
congregate in the small canyon on the south
end of Clover creek, they may drift off the
allotment to the south if the canyon is not
fenced. Other features related to topogra-
phy which influence livestock utilization
patterns on the allotment include the pres-
ence of dense shrubfields on many of the
south and west facing aspects in the allot-

. ment. These shrubfields are composed of

relatively unpalatable species as greenleaf
manzanita and snowbrush which limit both
livestock access and the amount of palat-
able forage produced in these areas.
Depending upon the rate of snowmelt, many
low-lying areas within the allotment are
flooded or have saturated soils when the
cattle are turned out. These areas include
some of the meadows as well as areas
within the lodgepole pine forests."

Specific meadow/riparian grazing utilization
problem areas have been identified in the
following USDA Forest Service areas: the
meadow area directly north of Buck Lake, in
the Muddy Springs area (west central
allotment), Desolation Swamp (central
allotment), along Spencer Creek just below
Buck Lake to the exclosure, and within the
upper reaches of Clover Creek (east central
allotment). Due to the dry conditions of the
last three years, the meadow area just north
of Buck Lake has been receiving signifi-
cantly more use than what has been noted
in the past (Pruyn-Sitter 1995). In addition,
the Muddy Springs area is usually the first
area to reach the maximum utilization levels
(that is 50 percent); an event which has
occurred in mid-September the past few dry
years. At that time the permittee usually
begins removing his cattle, in bunches, from
the specific problem areas.
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Trends

USDA Forest Service. The following
discussions is broken down by major land
ownership. In summary, the “Range Analy-
sis Narrative" (USDA Forest Service 1993)
states that “The general range conditions
are quite good as indicated by the lack of
erosion, noxious weeds and annual vegeta-
tion. The general trend of the allotment,
however, is probably level to downward as a
resuit of the laissez-faire style of manage-
ment...".

BLM. The following summary of BLM lands
could also be applied to some extent to the
USDA Forest Service-administered lands
(with the exception of the xeric site discus-
sion). The trend in forest community
ecological conditions are expected to be
upwards or positive in the years to come,
due largely to the current federal land
management policies of increasing the
amount of federal lands exhibiting mid to
late seral (old growth) conditions. From a
livestock forage production perspective this
would be a downward trend since forested
communities in later seral stages tend to
have less herbaceous vegetation than at
earlier stages. Whether the reductions in
the herbaceous component of these com-
munities would be dramatic enough to force
reductions in livestock use is not known for
sure at this time. It is estimated though,
that there would still be an ample forage
base available to maintain the current,
relatively limited, livestock numbers. This is,
however, largely dependent on the amount
of timber harvesting allowed over time.

Within the more xeric forested sites, the
BLM emphasizes allowing the ponderosa
pine dominated ecological sites (at Potential
Natural Community) to reestablish their
historic late-seral, open “park like” structure.
This enhances livestock forage conditions
since the dominant understory species for
this type of forest community are palatable
perennial grasses and shrubs. Pre-settle-
ment conditions are not completely attain-
able due to the permanent inclusion of some
new plant species, both exotic and native,
that were present in the pre-European
makeup of these plant communities. Other
species were present, but have increased in
range or abundance. Cheatgrass and
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bottiebrush squirreltail are examples of
exotic and native plants, respectively, that
were not present or rare in the past ponde-
rosa pine communities. They are expected
to persist in the future regardless of any
changes in livestock management practices.

Riparian/wetland area long-term trends are
expected to be largely static with some
slightly ups and downs, depending on which
areas are being considered and yearly
conditions. Recent livestock use levels on
BLM-administered lands have apparently
allowed for the stabilization if not partial
improvement of the riparian areas along the
BLM-administered portions of Spencer and
Miners Creeks. Although the historical
conditions of these creeks can only be
speculated on, the 1994 rating of the BLM-
administered portions of Spencer Creek as
propery functioning points out that the
current grazing levels are largely compatible
with the system.

VWeyerhaeuser Company. Given the likely
scenario that Weyerhaeuser Company lands
will be managed for maximum timber
production, the majority of their lands would
be in early seral stages. This means that
more than sufficient amounts of palatable
herbaceous vegetation would be availabie
on their lands for the numbers of cattle they
currently allow to graze. With the historic
low numbers of livestock being grazed on
their lands at present, upland range condi-
1.0ns would be expected to improve over
time. However, as noted for the BLM-
administered lands, certain less desirable
specias will invariably become permanent
components of the vegetation communities.
The condition of the riparian/wetland areas
is also expected to have an upward cordi-
tion trend (due to the recent reduction in
livestock use) with increased amounts of
native sedges, grasses, willows, and other
desirable species.

Charley Livestock Company. The condi-
ton trend in the Buck Lake area is expected
10 be static at best, with a probable down-

ward trend due to the continued erosion

prebiems associated with the intense
iivestock operations and the drainage
system.
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Summary

As a general statement, current grazing
leveis within the majority of the watershed
are within appropriate levels and are not
contributing to or aggravating significant
ecological condition problems. The amount
of forage made available from opening up
timber stands far exceeds what is necessary
for the number of cattle grazed, especially
within the Grub Springs allotment portion of
the watershed. It appears also, that the use
of shrubs in both the upland and riparian
areas is not a problem in this watershed.
Where there are problems in upland areas,
they are little related to current grazing.

There are, however, still areas of concern.
The grazing related problems are all in
riparian, meadow, and other wetland areas,
but not all riparian/meadow/wetland areas
have grazing problems. The biggest man-
agement concern is that virtually all of the
water available for livestock is in riparian/
wetland areas with the land cwners/adminis-
trators preferring the grazing use in the dry,
upland areas.

E. Noxious Weeds

Issue 8: Past and present
land use activities may be
contributing to the introduc-
tion, spread, and increasing
density of exotic/noxious
piant species.

Key Question: What exotic/noxious

species are present in the watershed and
what is their distribution?

Key Question: Where within the water-
shed is this a problem or a potential
problem?

_ Key Question: Has the introduction of

exotic/noxious plant species affected
endemic populations of plants? -

Key Question: What activities have been
major contributors to the spread of
exotic/noxious weeds in the watershed?

Historic Conditions

All of the noxious weed species that occur
within the watershed are exotic (introduced)
to North America, mostly from Eurasia.
Therefore, these species were not present
before Euroamerican settlement. Effects
from these exotic species is therefore limited
to post Euroamerican settlement.

Processes of Change

Many of the noxious weed species are well
adapted to the environmental conditions
associated with the disturbances that resuit
from human activity. Some noxious weed
species (such as knapweed from the Middle
East) are even thought to have evolved with
human disturbances as a primary selection
pressure. The primary disturbances in the
watershed that are associated with human
activity include timber harvest, livestock
grazing, road construction, and water
diversion for irrigation. Disturbances
associated with these activities include
alteration of the soil surface and profile,
compaction of soils, changes in microhabitat
conditions, changes in fire frequency, and
changes in hydrological regime. In addition
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to providing environmental conditions
favorable for invasion by these species,
human activities also provide dispersal
mechanisms through machinery, equipment,
livestock, and clothing and boots.

Current Conditions

Eight species of noxious weeds have been
located on USDA Forest Service and BLM-
administered lands within the watershed.
Weed populations are primarily found in
roadside habitats or past harvest units, and
seem to be primarily associated with physi-
cal disturbance. The Winema National
Forest Noxious Weed Environmental
Assessment and the Klamath Falls Re-
source Area Integrated Weed Control Plan
and Environmental Assessment address
management of noxious weeds in the
watershed area.

Along Dead Indian Memorial Road, a large
population of spotted knapweed (Centaurea
maculosa) has become established and has
been spreading in recent years. St.
Johnswort (Hypericum perforatum) is
becoming established primarily along
roadsides. Occasional individuals of diffuse
knapweed (Centaurea diffusa), small
populations of dalmatian toadflax (Linaria
dalmatica), and patches of tansy ragwort
(Senecio jacobaea) have also become
established within the watershed.

Canada thistle (Cirsium arvense) has the
potential to persist and spread after becom-
ing established due to an extensive under-
ground rhizome system. In addition to
roadside patches, Canada thistle popula-
tions are known to be present in four harvest
units on federal lands. Three of the units
are recently planted clearcuts, and large
thistle clones have developed in the open
habitats. The fourth is an older unit where
thistle plants are restricted to old skid trails
and burn piles. A population of musk thistle
(Carduus nutans) also occurs in the older
unit, on similar microsites as the Canada
thistle.

Bull thistle (Cirsium vulgare) is present on
disturbed sites throughout the watershed
area. Itis often a dominant species in
clearcuts, on landings, and on ripped units,
where it persists for approximately 5 to 10
years following disturbance.
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Trends

Human activity that physically disturbs a site
provides the site conditions where noxious
weeds have a competitive advantage
relative to native species. In addition, most
noxious weed species have been introduced
intentionally or unintentionally by
Euroamericans without the biological agents
that may have reduced their ability to
compete with other species in their areas of
origin. Therefore, many of these species
become established in areas disturbed by
human activity, and are able to persist on
the site since the biological control agents
that may have defined their original succes-
sional role are absent. Invasion by noxious
weeds and other exotic pest plants can
reduce the diversity of plant communities
and disrupt the ecological processes upon
which these communities depend. These
effects are expected to continue within the
watershed to the intensity and extent that
management actions create disturbed areas.

Summary

Many plant species and communities of
concern have been affected by human
activities. Changes in environmental
conditions and the introduction of species
can resuilt in changes of species composi-
tion and distribution of both individual
species and plant communities. Noxious
weeds can affect the ecological processes
that maintain native plant communities.
Management actions are needed that are
designed to reduce the level of disturbance
usually associated with these activities, and
designed to mitigate the impacts already
present from past activities.
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Landscape
Section

A. Soil
Productivity

Introduction

Both soil and non-soil factors influence soil
productivity. Non-soil factors, such as
geology, are not influenced by land manage-
ment activities. Soil factors that can be
modified by management activities include:
structure; density; organic matter content
and distribution; the amount, distribution,
and continuity of soil pore space; soil
moisture and temperature; the effective soil
volume for root development and water,
heat, and gas storage; nutrient content; and
microbial activity. Determining the sensitivity
of soils to management activities is an
important first step in preventing or minimiz-
ing soil-related adverse effects and reduc-
tions in soil productivity.

Issue 5: Forest and range
ecosystem health and resil-
iency has been altered in the
watershed area.

Key Questions: Has long-term soil
productivity declined within the water-
shed due to past management activities?
If so, how?

Assumptions/Analytical
Process

Using the Jackson County Soil Survey (SCS
1984) and the Winema National Forest Soil
Resource Inventory (USDA Forest Service
1979), a soil map was created for the
watershed. It was not included in this
document due to its complexity, although
copies are available in Geographical Infor-
mation System upon request. Each soil
present in the watershed was evaluated for
its susceptibility to surface erosion, compac-
tion, and displacement. Evaluation was

based on specific soil factors and their
contribution to the soil's physical ability to
withstand land disturbing management
activities.

The types of land management activities
determined to have the most potential for
impacting soils in this watershed are road
building and timber harvest. These activities
are addressed in this analysis. Although
adverse impacts to soils have occurred from
recreation activities, livestock grazing, and
mining (gravel and cinder pit development),
the effect of these activities do not have the
cumulative extent and impact in this water-
shed as do road building and timber harvest-
ing. Recreation, mining, and livestock
grazing can have severe local impacts,
particularly if the impact occurs in a riparian

_ or wetland area; however, these impacts are

best analyzed at the site-specific planning
level.

No attempt was made to quantify the
acreage in the watershed impacted by the
various land management activities. Almost
all of the forested land in the watershed
outside of the Mountain Lakes Wilderness
has been entered at least once for.timber
harvest. The type of harvest, design of the
skid trail and road system, the soil condi-
tions present during harvest, and the type of
site preparation have varied. Records
describing the types of management activi-
ties over time exist for federal land. Such
records for private lands are not readily
accessible. The extent to which soil produc-
tivity has been affected in the watershed by
management activities has not been quanti-
fied, due to the lack of research on the
subject conducted in the area and the lack
of on-the-ground surveys with which to
quantify the extent of impacted soils. This
analysis discusses the likelihood of whether
or not impacts have occurred, based on the
type of activities commonly implemented
and on the characteristics of the soils upon
which they are implemented. Quantification
of effects is expected to occur at the site-
specific planning level.

An assumption was made that most of the

privately owned forest lands will continue to
be managed for intensive timber harvest.
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Analysis Discussion

Historic Conditions

Because the watershed is comprised of
gentle slopes and generally stable soils, it is
likely that little erosion and virtually no land
stiding occurred in undisturbed areas.
Wildfire was the primary agent of distur-
bance prior to Eurcamerican settlement
{Hungerford et at. 1990; also see the
Terrestrial section vegetation discussion).
Fire has played an important role in the
nutrient dynamics of the watershed soils,
particularly in the ponderosa pine vegetative
zone. Wildfire, when it occurred in the
watershed, could have affected productivity
in burned areas. Wildfire in the middle to
upper portions of the watershed was likely a
more severe, stand-replacing event, while
fire in the lower portion of the watershed
was probably less severe, due to a more
frequent return interval that kept fuel load-
ings lower (see vegetation section).

Fire affects soil productivity because organic
matter located on or near the soil surface is
burned. Some nutrients are volatilized and
lost to the atmosphere, but some nutrients
are made more available with fire. Fire acts
as a rapid mineralizing agent that releases
nutrients instantaneously compared to
natural decomposition processes, that may
take years or decades (DeBano 1990).
Wildfire would have resulted in the loss of
soil cover in burned areas, which would
have made the soil more susceptible to
surface erosion. However, due to gentle
slopes and the buffering action of riparian
areas and wetlands, any erosion that
occurred is assumed to have caused in
significant off-site impacts.

The watershed has experienced grazing by
cattle, sheep, and horses since the first
recorded homestead was established in
1867 (see Social section for more informa-
tion). The numbers of livestock are not well
recorded, although it is known that sheep
grazed throughout the watershed until the
1940s when cattle grazing became domi-
nant in the upper to mid watershed. Sheep
grazing occurred in the lower watershed into
the 1970s (see Social section). Livestock
grazing was dependent on the existence of
openings in the forest canopy, which would
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allow for adequate forage production.
Natural openings were likely more abundant
in the lower watershed, where wildfire was
more active. Thus, until openings were
created by wildfire or human activities
(timber harvest, creation of clearings
through fire), much of the grazing was
probably centered in the lower watershed
where the least productive soils occur. The
main impact from iivestock grazing was
probably loss of soil cover, although com-
paction and altered nutrient cycling likely
occurred to a lesser extent. Because
livestock numbers are currently at a 50 year
low in the watershed, it is likely that the
highest level of impact from livestock
grazing has already occurred.

As of 1945, about 28 percent of the water-
shed had already been entered for timber
harvest, mostly in the lower portion on
private land. Harvest was mostly selective,
with a system of roads and rail lines built to
transport the logs. Limited harvest on
Federal lands began in the 1940s, with
activity peaking during the 1970s and 1980s.
Within the last 40 years, various types of
harvest have occurred, with varying intensi-
ties. Many areas have been entered two or
more times, particularly in the ponderosa
pine and mixed conifer vegetative zones
(see Vegetation section). Throughout the
watershed, yarding has been mostly ground-
based, with an extensive network of skid
trails and roads. Site preparation methods
have aiso been varied. Tractor piling has
been commonly used, with scarification,
ripping, and broadcast burns also occurring.
Activity during a wide variety of soil condi-
tions has occurred, and prior to more recent
changes in management direction, operating
during wet soil conditions was probably a
common occurrence.

To summarize, the condition of the various
soil factors and, therefore, the productivity of
soils in the watershed had already been
adversely affected prior to 1945, particularly
in the lower portion of the watershed. Peak
activity in the watershed occurred in the
1970s and 1980s. High levels of activity
continue on private lands. Recovery of soil
factors from adverse impacts would have
occurred to some extent through natural
processes; however, many areas have been
re-impacted several times in different ways.
Thus, it is not likely that impacted areas
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have recovered to the extent that full site
potential and soil productivity have been
restored.

Current Conditions

The physical soil properties (factors) affect-
ing site productivity include bulk density,

organic matter content, porosity, and texture.

The disturbances that impact soil factors
include compaction, surface mixing and
disruption (known as displacement), fire
(primarily through loss of soil cover and
consumption of organic matter), and soil
erosion (Childs et al. 1989). Information
about these soil factors was gathered to
decide which soil factors determine the
susceptibility of a soil to losses in productiv-
ity resulting from the disturbances associ-.
ated with the two dominant land manage-
ment activities in the watershed, timber
harvest and road construction. A discussion
of these soil factors and the effects of these
disturbances on them is given below. A
discussion of how these distirbances result
from land management activities is given in
the Process of Change discussion below.

Bulk density (the mass of dry soil per unit
volume) is related to porosity (the volume of
pores per volume of soil). Soil porosity,
which is a function of pore size and distribu-
tion, influences soil-water relationships,
aeration, and mechanical resistance to root
penetration (Childs et al. 1989). Organic
matter within the soil is an important source
of nutrients for vegetation. Soil microbial
populations slowly decompose the organic
matter, releasing nutrients. Soil organisms
also affect productivity by providing protec-
tion against pathogens, maintaining soil
structure, and buffering against moisture
stress (Amaranthus et al. 1989). Organic
matter acts as a mulch to retain soil mois-
ture and is key to maintaining good sail
structure. The mulching effect of organic
matter also reduces surface erosion by
lessening the effect of raindrops, which tend
to dislodge soil particles (Amaranthus et al.
1989). Soil texture (the relative proportions
of sand, silt, and clay) determines certain
soil characteristics such as soil structure.
Management activities have no effect on
texture, but they can affect the structure.

Structure, in tumn, influences soil characteris-
tics such as water availability and move-
ment, heat transfer, aeration, bulk density,
and porosity (Childs et al. 1989).

Soil compaction is the process whereby soil
pore space is reduced and bulk density is
increased through physical pressure and
vibration of the soil surface. Compaction
results in reduced water infiltration and
gaseous and nutrient exchange rates thus
potentially reducing plant growth (Childs et
al. 1989 and USDA Forest Service 1989).
Physical resistance to root growth can occur
with high bulk densities. Compaction can
also cause short-term decreases in soil
microbial populations (Childs et al. 1989).

Soil displacement is a process in which a

~ portion or all of the surface soil is moved by

mechanical action. This may affect plant
growth (depending on the extent to which
the soil has been moved or churned)
through the removal of nutrients and soil
organisms and by reducing available water
and rooting depth (Childs et al. 1989).
Displacement can result in the alteration or
destruction of surface structure by reducing
the amount of pore space and connectivity
and the aggregation of individual soil
particles into a larger group. If displacement
occurs when the soil is wet, “puddling” may
result, which can create a soil surface that is
hard and sealed against water and gaseous
exchanges.

Fire directly affects soil by consuming
organic matter, altering nutrients, creating
water-repellent conditions, decreasing
infiltration rates, and removing soil surface

_cover (Hungerford et al. 1990, DeBano

1990, and Childs et al. 1988). Although fire
generally causes short-term effects, it can
create a harsh environment:for reforestation.
Where soils are shallow and have low
natural fertility or are susceptible to erosion,
fire can have a more significant effect on

" productivity.

Surface soil erosion (which includes sheet,
rill and gully erosion, and dry raveling) is the
detachment and downslope movement of
individual soil particles or aggregates, Itis
caused by the energy of rainfall and running
water acting on bare soils, or by surface
disturbance on steep slopes. Freezing and
thawing, especially on a daily basis, can
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cause considerable erosion on disturbed
ground. This is particularly apparent in road
cutbanks and areas with exposed soil.
Removal of soil cover can greatly increase
the potential for surface soil erosion (Baker
and Jemison 1991).

To determine whether impacts to soil
productivity have occurred, soils in the
waiershed were evaluated io determine
whether they were susceptible to distur-
bance. If a soil is susceptible to a particular
disturbance and that disturbance is known to
have occurred on that particular soil, then it
is probable that productivity has been
adversely impacted to some degree. The
susceptibility of soils in the watershed to
compaction and surface erosion were
assessed. The susceptibility of the soils to
impacts from fire was not deemed critical to
assessing current conditions because of its
suppression in the watershed for many
years and the currently low levels of pre-
scribed fire activity. Also, in most areas
organic matter is likely to be above pre-1899
levels (wildfire still occurred at that time; see
Terrestrial section) and populations of
microorganisms are assumed to have
recovered from any past fires. Displace-
ment susceptibility was not directly as-
sessed. That is due to a lack of information
on which particular soil factors affect a soit's
susceptibility to displacement, and the
interrelationship of displacement and
compaction effects in much of the literature
and information available. However, the
Winema National Forest Soil Resource
Inventory contains information relating a
soil's displacement susceptibility to its
coarse fragment (rock) content and slope.
Based on this relationship, each soil's
susceptibility to displacement was estimated
and should be considered when planning
land management activities.

The factors used to determine susceptibility
to compaction and erosion were: runoff/
erosion hazard (provided by the Jackson
County and Winema National Forest soil
surveys), hydrologic group, K factor, equip-
ment hazard (provided by the Jackson
County and Winema National Forest soil
surveys), the overall soil depth, slope,
percent of coarse fragments and the surface
texture (0 to 11 inches). Refer to the
Glossary for a definition of these terms.
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The selection of factors for rating erosion
susceptibility came from information con-
tained in the Aquatic Section of this docu-
ment and from the soil surveys, which utilize
Universal Soil Loss Equation type assess-
ments. The K factor (which is often deter-
mined using a nomograph incorporating soil
texture, organic matter content, soil struc-
ture, and permeability) and slope are the
dominant determinants for erosion suscepti-
bility in this area and form the basis for the
Universal Soil Loss Equation (see Appendix
4).

The selection of factors for rating compac-
tion susceptibility was based on information
contained in the Winema National Forest
Soil Resource Inventory, the Jackson
County. Soil Survey, and an article entitled
“Basic Soil Interpretations for Forest Devel-
ocpment Planning: Surface Soil Erosion and
Soil Compaction” (Carr, Mitchell, and Watt
1991). The dominant determinants for
compaction susceptibility are coarse frag-
ment content and surface soil texture.

it must be noted that the susceptibility rating
is used to assess the risk that impacts to soil
productivity have occurred from manage-
ment activities in the watershed. Whether or
not the adverse impact actually occurred is
dependent on whether protective measures
such as Best Management Practices were
prescribed and followed.

A map of soils in the watershed was created
and digitized into Geographical Information
System, using the Jackson County Soil
Survey and the Winema National Forest Soil
Resource Inventory as base maps. The
soils map for the watershed is located in the
Geographical Information System electtonic
files. Alist of soils and the acreage of each
was derived from Geographical Information
System. Values for the factors discussed
above were obtained for each soil type from
the two soil surveys. Alist of the values for
each factor and soil type is given in Appen-
dix 4. The overall susceptibility rating for
each soil type to productivity losses from
compaction, displacement, and surface
erosion is listed in Table 22. Susceptibility
was ranked as being high, medium, or low.
Acres in the watershed of each susceptibility
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“
Table 22. Susceptibility Ratings for Surface Erosion, Compaction, and Displacement

Soil Type Acres Surface Erosion Compaction Displacement
10 295 L M M
1 2,138 L M M
1298 24 M M M
135E 2,488 M M M
135G 282 H H M-H
136E 701 M M M
137C 908 L M M
138C 3,518 L M M
13C 2,382 L M M
13E 106 M M M
145C 2,963 L M-H M
147C 5,985 L M-H M-H
202F 91 H H M-H
203F v 118 H H M
204E 1,437 M H M
205E 2,025 M H M
4 449 H L L
6P 12 L L L
79E 199 M M-H M
80E 1,146 M M-H M
85A 1,665 L H M
99A 478 L H M
R1 5,850 L-M M M
R10 453 L M M
R11 613 L-H M M-H
R1R3 1,178 L M M
R2 109 H M M-H
R3 291 L M M
R4 5,524 L-M M M
R5 780 H M M-H
R6 2,285 L M M
R7 184 H M M-H
R8 3,629 L-M M M
R8R10 827 L M M
R9 712 H M M-H
X2 1,120 L-M L-M L-M
L =Low M = Moderate H = High

W
M

Table 23. Acres in Each Susceptibility Category for Surface Erosion and Compaction

Susceptibility Surface Erosion Compaction
Category (Acres) (Acres)
High 3,158 16,272
Moderate 23,860 35,362
Low 25,007 462

Unclassified 1,228 1,228
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rating for compaction and erosion are listed
in Table 23. Maps 17 and 18 display the

- distribution of soils in each rating for erosion
and compaction, respectively.

Process of Change

Suppression of fire in the watershed has
allowed for organic matter levels in the soil
to increase in some areas, probably to levels
higher than were present prior to fire sup-
pression, However, in areas where scarifi-
cation, tractor piling and burning, or pre-
scribed burning have occurred, organic
matter may have been reduced to levels at
or below those present before fire suppres-
sion occurred. Reductions in organic matter
from these activities would have to be
assessed on a site-specific basis, due to the
variability of site conditicns prior to manage-
ment and the management practices that
have been implemented. The forest health
problem in much of the watershed creates a
concern that severe wildfire could occur,
which would cause severe reductions in
organic matter and surface cover.

Appendix S and pages 4-11 through 4-16 in
the Klamath Falls Resource Area Proposed
Resource Management Pian and Final

Environmental Impact Statement and pages

{by disturbance type)

Table 24. Levels of Disturbance Resulting from Various Forest Management A

4-91 through 4-94 in the Winema National
Forest Land and Resource Management
Plan and Final Environmental Impact
Statement discuss the effects of compac-
tion, displacement, and loss of soil cover on
soil productivity and the soil resource in
general. That information is summarized in
this analysis. Based on a review of these
documents, some generalizations can be
made regarding the leve!l of impact to soil
productivity various timber harvest practices
(including road construction) could have.
These impacts could be mitigated and/or
reduced if Best Management Practices are
prescribed and implemented for these
activities. The level of impact would also
vary depending on the concition of the soil
before and during activity implementation. A
summary of these activities and the general-
ized impact level each has on soil productiv-
ity is given in Table 24. This is a list of the
activities that have or are likely to occur in
the watershed.

Of the changes to productivity that could
result from the activities listed in Table 24,
tractor yarding and road building have likely
caused some losses in prcductivity through-
out the watershed. The road density in
portions of the watershed is high (see the
Terrestrial and Aquatic sections). Roads

3.

vities

T

ti

Activity Loss of Surface Cover Compaction Displacement  Overall Disturbance
Hand Felling L L L . L
Mechanical Felling L-M M-H LM M
Cable Yarding L L L L
Tractor Yarding M M L - Slopes <30% M

M - Slopes 30-65%

H - Slopes >65%
Scarification H M H H
Hand Pile L L L L
Excavator Pile L L-M L L
Machine Pile - H M H H
Broadcast Burn M L L L
Ripping (rock ripper) L L M L
Ripping (winged ripper) L L L L
Road Construction H H H H

M = Moderate

L = Low
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cause direct on-site impacts to soil produc-
tivity by creating a compacted surface and
disturbed areas where the cut and fill has
occurred. Tractor yarding has occurred in a
large portion of the watershed and, in
instances, over the same area several
times. Tractor yarding requires a network of
skid trails that can cover a large portion of a
harvest unit. Federal land administrators in
the last 25 years or so have attempted to
reduce the impact of tractor harvesting on
soils through the prescriptions and imple-
mentation of Best Management Practices.
However, it is likely that impacts to soil
productivity have still occurred after the
implementation of Best Management
Practices due to the following factors:
repeated entries into the same stand; the
difficulty of restricting the extent of the skid
trail network when selective harvest occurs
or when a mechanical harvester is used; the
difficulty in reducing existing compaction
because of the high number of rocks in
some of the soils; and the common use of
rock rippers to reduce existing compaction
instead of a winged subsoiler, which is more
effective at breaking up compacted soil
without churning it.

Growth losses of 4.8 percent have been
factored into models of timber yields for
BLM-administered lands. These models,
used during preparation of the Klamath Falls
Resource Management Plan and Final
Environmental Impact Statement, are
discussed in the document entitied Managed
Stand Yield Tables-Silvicultural Systems for
the Retention of Biological Diversity, Kia-
math Sustained Yield Unit (Pierle and Lewis
1991). The impacts from tractor yarding
were deemed significant enough to quantify
a reduction in yields (4.8 percent). This
figure was based on the assumption that an
area occupied by skid trails and landings is
normally 12 percent or less when desig-
nated skid trails are used, and that a growth
loss of 5 percent can be anticipated if 12
percent of the harvested area is compacted.
The average of the land base subject to
tractor logging is 95 percent; thus the
reduction is 4.8 percent instead of a full 5
percent. The 4.8 percent reduction does not
take into account additional productivity
losses from site preparation methods or for
when more than 12 percent of a harvest
area is impacted by skid trails and landings.

It is not known whether growth losses from
compaction are accounted for on USDA
Forest Service and non-federal-administered
lands. Also, it is not known what Best
Management Practices or similar project
design features are implemented to reduce
productivity losses by non-federal landown-
ers in the watershed during timber harvest
activities.

Map 17 shows that the majority of the
watershed is rated as having either a low or
moderate susceptibility to productivity losses
from surface erosion. Much of the area in
the moderate risk category is federal land, a
portion of which is located in the Mountain
Lakes Wilderness Area. Both the BLM and
USDA Forest Service implement Best
Management Practices and project design
features that conserve soil surface cover.
Considering the gentle slopes and stable
soil conditions in the watershed, thereis a
low probability that surface erosion from
timber harvest activities has reduced soil
productivity levels—with the exception of
roads. Erosion from roads is addressed in
the Aquatic section.

Map 18 shows that the majority of the
watershed is rated as having a moderate
susceptibility to productivity losses from
compaction. However, there is a significant
amount of acreage that is rated as having a
high risk of productivity losses from compac-
tion. These soils occur in the southern
portion of the watershed, mostly on non-
federal lands. Also, because these soils
occur in the lower portion of the watershed,
they are in an area that received the most
and earliest impacts from human activity in
the watershed (livestock grazing, road
building, and timber harvest). Because of
the repeated number of entries into many
stands, the high road density in areas, and
the common use of tractor yarding during
timber harvest, it is likely that soils in the
watershed have had reductions in productiv-
ity from compaction. itis also probable that
the leve! of productivity losses is more on
non-federal lands in the watershed because
of the moderate risk rating for most soils on
these lands and the common implementa-
tion of Best Management Activities and other
project design features on federal lands.
However, as discussed above, adverse
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impacts have not been entirely avoided and
some reductions in productivity are likely in
areas where more highly-impacting manage-
ment practices have occurred.

Trends

Both the BLM and the USDA Forest Service
have similar Best Management Practices
and project design features that are in-
tended to reduce, avoid, or limit adverse
impacts to soils and soil productivity from
the implementation of timber harvest activi-
ties. With the continued application of these
tools, overall impacts to soils and soil
productivity (direct, indirect, and cumulative
impacts) shoutd remain at current levels for
the short term (1 to 5 years) and will be
reduced through natural recovery processes
or standard operational practices (such as
ripping of existing skid trails if they are not
needed for the next harvest activity) in the
long term (5 years or more). Also, because
of the generally reduced harvest activities
prescribed ini the newest land use plans for
the federal lands, less land may be impacted
by timber harvest activities, particularly
within Riparian Reserves. However, this
effect could be counteracted by more acres
being treated for forest health objectives (for
example, there are many areas in the
watershed where the understory needs to be
thinned or treated with prescribed fire).

The implementation of a prescribed fire
program on federal lands in this watershed
could cause short-term decreases in soil
productivity due to exposure of mineral soil
and decreases in organic matter content.
However, fire was a natural disturbance
agent and soils in the watershed evolved
under the influence of fire to some extent.
Best Management Practices will assist
federal land administrators in maintaining
soil productivity at current levels when
implementing prescribed fire.

Highly impacting activities such as road
building, scarification and tractor piling, and
burning may occur on non-federal lands and
to some extent on federal lands, and can
cause decreased soil productivity in areas.
On federal lands, the number of acres in the
watershed expected to be subjected to
these activities in the future is expected to
be low, and impacts should be mitigated by
Best Management Practices.
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Impacts to soils and soil productivity on non-
federal lands are expected to remain static
or increase in the shortterm (1to 5 years)
as active forest health treatments and
salvage programs are completed on these
lands. In the long term (5 years or more), if
harvest activity on non-federal land declines,
then some recovery of soil productivity may
occur through natural recovery processes.

Summary

It is likely that some losses in soil productiv-
ity have occurred in the watershed from
recreational activities and timber harvest,
including road building. The losses are
mainly due to compaction and displacement.
The lower. portion of the watershed has likely
seen the most reductions in productivity, due
to the level and type of activity and the
presence of soil types that are at a higher
risk of productivity losses from compaction.
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B. Late
Successional
Forest

Introduction

This discussion describes the landscape
pattern in the Spencer Creek watershed with
an emphasis on late-successional forests. It
describes how the landscape patterns have
changed within the watershed to reflect
intensive forest management practices that
have occurred in the last 40 to 60 years.
Elements of fragmentation are discussed,
including timber harvest and the density of
roads within the watershed. Maps from
Leiberg’s 1899 inventory, Klamath County's
1845 inventory and the updated 1994 Pacific
Meridian Resources data are used to
describe the landscape patterns and
changes.

Issue 5: Forest/range eco-
system health and resiliency
has been altered in the water-
shed area.

Issue 9: The density of roads
in the watershed is affecting
wildlife.

Key Questions: How will late-succes-
sional stands be defined in the water-
shed? Have they been reduced below the
15 percent threshold level on federal land
as stated in the Northwest Forest Plan?

Key Question: What is the density of
roads in the watershed?

Assumptions/AnalytiCaI
Process

Seral stages were mapped using size and
structure obtained from 1988 Pacific Merid-
ian Resource satellite imagery. This satellite
imagery was updated to reflect changes due
to harvest up through the fall of 1994. The
definitions for each seral stage were based
on the size/structure descriptions for the
Pacific Meridian Resources data.” Within

these descriptions, references were made to
the “old growth definitions” identified by
Region 6, USDA Forest Service. A detailed
description of the size structure categories
used to map 1994 late-successional (old
growth) forest and the other seral stages are
included in Appendix 2. In addition, Appen-
dix 2 gives a description on how the 1945
inventory data was categorized into different
seral stages.

Blocks of habitat referred to as contiguous in
the analysis actually contain elements of
multiple seral stages. In most cases these
variations comprise the minority of the forest
block. When an area is dominated by a
given seral stage, that block of forest is
referred to as a contiguous block of forest in
the dominant seral stage. Wildlife species

. may respond differently to a solid patch with

virtually no inherent variation than to a patch
with multiple seral stages. The response of
wildlife to these differences is not analyzed.

Seral stages were divided into five catego-
ries and are defined as follows:

Nonforested - grass, snow, rock, agricui-
ture.

Early-seral - Brush, clearcuts, plantations,
and forest stands that have undergone
shelterwood or seedtree harvests; seedling
and sapling canopy layer is about even with
or below the brush level. The brush still
dominates the vegetative canopy layer.

Early-mid-seral - Forest stands dominated
by pole (5 to 9 inches diameter at breast
height) sized trees; trees have begun to
dominate the vegetative canopy layer.

Mid-seral - Forest stands dominated by
small (9 to 21 inches diameter at breast
height) and some medium (21 to 32 inches
diameter at breast height) sized trees.

Late-seral - Forest stands dominated by
medium (21 to 32 inches diameter at breast
height) and large (greater than 32 inches
diameter at breast height) sized trees.

Queries were run in the Geographical
Information System to determine present
canopy closure for the entire watershed and
also how the canopy closure was distributed
by Forest Vegetation Zone.
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Analysis Discussion

Historic Landscape Patterns
Leiberg 1899

Table 11 and Figure 2 summarize seral
stage changes that have occurred in the
watershed since approximately 1900. In
1899, Leiberg estimated that about 64
percent of the area surrounding and within
the Spencer Creek watershed was forested
with trees 4 inches in diameter or greater.
The analysis team assumed that all forested
stands over 4 inches in diameter were either
mid or late successional stands at the time.
Leiberg's 1899 estimate showed that about
24 percent of the land surrounding Spencer
Creek was either burned or badly burned
and 11.4 percent was nonforest. Leiberg's
1899 map (Map 11) and description indi-
cates the largest area of early seral habitat
surrcunded Buck Lake and continued north
of the Buck Lake area.

1945 Klamath County Inventory

The 1945 inventory of stands within the
watershed show a slightly different land-
scape than Leiberg did (See Table 11). A
significant amount of logging had taken
place in the lower part of the watershed by
1945 (See Table 12). About 28 percent of
watershed had been harvested by this time.

According to the 1945 inventory, mid and
late seral stands still ccmposed about 64
percent of the watershed. It was distributed
primarily on federal tand in the upper two-
thirds of the watershed (Map 13). The upper
portions of the watershed encompassed the
mountain hemlock, shasta red fir, lodgepole
pine, and mixed conifer zones. Patches of
forest known to have late-seral characteris-
tics were relatively scattered. Some of
these were dominated by Douglas-fir trees.
Stands dominated by white fir and ponde-
rosa pine were also present, More late-seral
stage forest was likely present in the area
shown as mid-seral, but its distribution was
difficult to determine from the 1945 inventcry
data.

Virtually all patches of late-seral forest within

and surrounding the Spencer Creek water-
shed were connected to each other with
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large expanses of mid to late-seral stage
forest. The one exception to this was in the
southeast portion of the watershed (T.38S.,
R.6E., Section 30) where a brush patch
separated two relatively large patches of
late-seral stage forest which was bordered
on one or more sides with early-mid seral
stage forest. ‘

For most of its length, the forest along
Spencer Creek provided a connection to
large blocks of unfragmented forest both
within and outside of the watershed. Mid to
late-seral stage forest was present along
Spencer Creek from Buck Lake downstream
to Township 39S. From this point to the
southern boundary of the watershed the
forest was early-mid seral stage forest along
Spencer Creek. Other connections of mid to
late seral forest stage forest was present
between the headwater streams of the
adjacent watersheds and the Spencer Creek
watershed (Map 13).

The 1945 data had a separate code for
deforested and nonstocked land as a resuit
of fire. According to the 1945 data, about
3.5 percent of the watershed was either
deforested or nonstocked because of fire.
This data does not necessarily agree with
Leiberg’s 1899 estimate of 10 to 30 percent
of the townships having burned or badily
burned areas.

Process of Change
Forest Management Activities

Changes in the landscape are almost
exclusively a result of forest management
practices from 1920 through the present.
Those management activities that have had
the greatest impact include timber harvest-
ing, road building, and fire suppresssion.
Natural disturbances in the watershed
include insect outbreaks, wind throw, and
fire.

Changes in the Landscape as a Result of
Fire Starts

Since the early 1920s, both natural and
human-caused fires have had very little
impact in shaping the existing landscape
within the Spencer Creek watershed. Most
of the fires within the watershed have been
extinguished before they could grow to a
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size where they could impact the landscape.
In contrast, prior to Eurcamerican settle-
ment, fire was the main disturbance agent of
the landscape.

Table 14 and Figures 8 and 9 summarize
existing fire records for the watershed. Note
that the Oregon Department of Forestry data
extends only from 1979 to 1994 with no data
for 1991. In addition, Oregon Department of
Forestry data covers both private lands and
BLM-administered lands. Data extend from
1961 to 1992 and covers only USDA Forest
Service-administered lands. A summary of
fire statistics for the watershed is shown in
Table 14,

Current Landscape
Patterns - 1994

Late Successional Habitat

Currently, about 15 percent of the entire
watershed (federal and private lands) is late-
successionai forest habiiat. The remainder
of the landscape is 20 percent mid-seral; 36
percent early-mid seral; 20 percent early-
seral in trees, and five percent early-seral in
shrubs; and four percent grass (Figure 10
and Table 11).

Twenty-five percent of the Federal land
within the Spencer Creek watershed is late-
successional forest and 29 percent is mic-
seral stage forest. The percentages of ai
seral stages on Federal land are shown in
Figure 11. One percent of private land
within the watershed is late-successional
forest and nine percent is mid-seral stage
forest. The percentages of all seral stages
on private land are shown in Figure 12.

Fifty-five percent of the late-seral stage -
forest within the watershed is in wildermness
or Late Successional Reserves, two percent
is in Riparian Reserves, and 41 percentis in
the matrix (Figure 13). Within the matrix.
late-seral forest is present in approximately
equal amounts on National Forest [ands and
those administered by the Bureau of Land
Management. Percentages of all seral
stages by land ownership are presentec in
Figure 10.

Canopy Closure

Figure 14 indicates the current amount of
the watershed at different canopy closure
levels. Thirty percent of the entire water-
shed has a canopy closure between 11 and
25 percent. In addition, 22 percent of the
entire watershed has a canopy closure
between 26 and 40 percent. Only 22
percent of the watershed has a canopy
closure above 56 percent (13 percent
between 56 to 70 percent and 9 percent
between 71 to 100 percent).

Map 19 and Figure 15 shows canopy
closure distribution between the different
forest zones. The highest canopy closures
occur in the shasta red fir zone on federai
lands. About half of the shasta red fir zone

_ has a canopy closure above S5 percent. In

the mixed conifer and ponderosa pine
zones, the majority of the stands have a
canopy closure between 11 and 40 percent.
In the lodgepole pine and mountain hemiock
zones, the majority of the stands have a
canopy closure between 26 and 55 percent.

Connectivity of Contiguous Mid and Late
Seral Blocks

The largest block of contiguous late-seral
forest is in the Shasta Red Fir Zone in the
northeast portion of the watershed (Maps 15
and 20). Existing vegetation is primarily
shasta red fir and mixed conifer. This block
is roughly 5,000 acres in size including the
small patches of multi-seral stage forest
scattered within it. All but a small portion of
this 5,000 acre block is in the Mountain
Lakes Wilderness and Late Successional
Reserve on the adjoining National Forest
lands to the south (Map 20 and 21). The
upper reaches of Clover Creek are bordered
by this forest within the wilderness. A portion
of this block is outside of the wilderness and
Late Successional Reserve in T. 38S, R. 6E.
Sections 2 and 11. Mid-seral stage forest
borders this large block in the vicinity of
Aspen Butte, Little Aspen Butte, north within
the wilderness area, and to the west outside
of the watershed.

To the northwest of the 5,000 acre block is
arother large somewhat contiguous blczk ¢f
late-seral forest which is in the adjacent
Rainbow Creek watershed. Within the two
mile buffer analyzed, this block is at least
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2,000 acres in size. Itis also in a Late
Successional Reserve. Mid-seral stage
habitat and a large patch of brush separate
these two late-seral stage forest blocks in T.
378, R. 5E, Sections 25 and 26 and T. 38S,
R. 6E, Section 30.

Other patches of late-seral forest ranging in
size from roughly 125 acres to 490 acres
and averaging 270 acres are present along
the northern boundary of the Spencer Creek
watershed west of the 5,000 acre block.
These patches are also in the red fir zone.
The vegetation is primarily mixed conifer
(sugar pine, ponderosa pine, shasta red fir,
white fir and Douglas-fir).

The western boundary of the watershed
transects patches of late-seral stage forest
patches on Surveyor Mountain and Burton
Butte. These patches are primarily within
the red fir zone. Currently the vegetation
consists of shasta red fir, white fir and
Douglas-fir, and a small amount of western
white anc penderesa pine. The patch on
Burton Butte is roughly 1,200 acres in size.
The two patches on Surveyor Mountain total
roughly 1,500 acres; however, only about a
quarter of this acreage is within the Spencer
Creek watershed. These patches provide
some connection from within the watershed
to the late-seral forest to the west; however,
these patches are not connected to large
biocks of late-seral forest within the Spencer
Creek watershed.

Ali of the blocks of late-seral forest dis-
cussed above generally follow the perimeter
of the Spencer Creek watershed from Little
Aspen Butte on the east, to Surveyor
Mountain on the west and occur within the
red fir zone. These late-seral blocks are
bridged primarily by mid-seral forest and
smaller amounts of early-seral forest. This
mixture of seral stages provides a moder-
ately suitable connection between the
largest blocks of late-seral forest in the north
and northeast portion of the watershed and
the late-seral forest associated with Burton
Butte and Surveyor Mountain.  Within the
remainder of the watershed, no connections
occur in an east-west or north-south direc-
tion, or via Spencer Creek or any of its
tributaries.

7/18/95

Within the upper two-thirds of the watershed
falling in the mixed conifer zone, only small
scattered patches of late-seral forest are
present. Fifteen patches greater than 10
acres in size were measured. These
patches range in size from roughly 10 to 275
acres and average 95 acres in size. Many
of these patches are contiguous with
patches of mid-seral forest; however, these
late/mid-seral patches are isolated and
virtually surrounded by early to early-mid-
seral stage forest (Maps 15 and 21). The
existing vegetation of these patches is
dominated by shasta red fir, white fir, and
Douglas-fir with smaller quantities of lodge-
pole pine and ponderosa pine. In the vicinity
of Buck Lake, lodgepole pine is more
prevalent than ponderosa pine.

In the lower third of the watershed, both late
and mid-seral forest is virtually nonexistent.
The vegetation in this portion of the mixed
conifer zone consists primarily of ponderosa
pine, sugar pine, Douglas-fir, white fir, and
incense cedar.

Current Wetlands

The largest wetlands within the watershed
occur in the Buck Lake area, and along
Spencer Creek upstream of Buck Lake in T.
38S, R. 6E, Section 11. Two relatively small
patches (205 and 70 acres each) of late-
seral habitat border these wetlands, in
addition to a small amount of mid-seral
habitat.

Current Road Densities

The Spencer Creek watershed has a high
density of roads, particularly in the lower
two-thirds of the watershed (Map 7). The
density of roads within the Spencer Creek
watershed is approximately four miles per
square mile and ranges from 0.18 to 10.53
miles per square mile (weighted based on
area within the watershed). The average
density of roads is probably higher because
a large number of roads present have not
been mapped, and because about nine
square miles without roads are considered
in this average.

Outside the wilderness. nearly all patches of
late-successional forest are fragmented by
roads. The patches of late-successional
forest that have very few miles of mapped
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road are near Burton Butte in T.38S., R.5E.,
Sections 8 and 9 and near the Mountain
Lakes Wilderness in T.38S., R.6E., Section
3 and T.37S., R.5E., Section 36.

Trends

Over the long term, mid-seral habitat in the
mapped Late Successional Reserve on the
northern boundary of the watershed (T. 37S,
R. 5E, Sections 17, 25, and 34-36 and T.
388, R. 6E, Sections 4 and 5) will mature
and fill in gaps to provide a fairly large
contiguous block of late-successional habitat
approximately eight miles in length and a
mile and a half wide at the narrowest point.
Other blocks of habitat (T. 38S, R. 6E,
Sections 2 and 11 and T. 37S, R. 5E,
Sections 28, 32 and 33, and T. 38S. R. 5E,
Section 5) outside of the mapped Late-
Successional Reserves could potentially
contribute to the connectivity of late-succes-
sional wildlife habitats in the upper two-
thirds of the watershed (see Map 9 for Late
Suecessinnal Reserves and Map 15 for
seral stages). Other areas with the potential
for development into suitable connections
between late-successional habitat patches
are the mid-seral patches north and south-
east of Buck Lake. There is a risk, however,
that these areas could be harvested and the
potential for a connection of late-seral stage
forests through the Spencer Creek water-
shed would be lost.

Because of the existing fragmentation of the
remaining patches of mid and late-seral
habitat within the watershed, the land
ownership pattern, and the potential for
harvest, it is unlikely any system of con-
nected late-seral patches would develop in
the lower third of the watershed or along
Spencer Creek.

Ponderosa pine forest is most abundant in
the lower portion of the watershed on private
land. Currently, very little late-successional
forest is present on private land. Based on
current harvest practices on private land and
the current distribution of ponderosa pine
forest, the only opportunity for retention and
management for late-seral pine forests
would be limited primarily to lands adminis-
tered by the Bureau of Land Management.

Summary

Mid- to late-successional forests have been
reduced in the watershed from the historic
level of 60 to 70 percent to the current 30 to
40 percent. The largest contiguous blocks
of late-successional forest are located in the
wilderness area and upper portion of the
watershed on federal land. On federal
lands, 25 percent of the watershed is
presently classified as late-successional,
which is above the 15 percent threshold of
the Northwest Forest Plan. Whereas
historically late-successional forests were
fragmented by lightning fire patterns,
presently, late-successional forests are
fragmented due to ownership patterns and
different forest management treatments.
This has resulted in disruptions of connectiv-

. ity of late-successional forest.
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Wildlife Section

A. Late Succes -
sional Forest
Dependent
Wildlife

Introduction

Although Late Successional Reserves are
intended to provide for the needs of Iate-
successional dependent wildlife species,
habitat is needed between Late Succes-
sional Reserves to provide a connection
between larger habitat blocks. Connections
between Late Successional Reserves would
improve travel and dispersal for many
terrestrial animals and provide for greater
connectivity of the watershed.

A two mile buffer surrounding the watershed
was considered in this analysis to assess
the connection of habitat between water-
sheds.

Analysis of the landscape pattern and its
effect on late-successional dependent
wildlife species is intended to provide an
estimate of the relative suitability of the
watershed’s function in providing habitat for
the dispersal of animals and population
exchange between Late Successional
Reserves, movement corridors, and winter
cover. The intent of this section is to discuss
the suitability of the landscape patterns, not
necessarily to identify the suitability of all
aspects of each patch of forest for wildlife.

This analysis is intended to give a broad
view of how the landscape pattern meets the
needs of late-successional dependent
wildlife species as a group. Species with
federal status or those determined to be
high priority for analysis are discussed
individually. The system for determining the
griority of a species for analysis is presented
in Appendix 5.
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Issue 6: Existing and recruit-
ment levels of large dead
standing and downed woody
material has been altered.

Issue 7. Habitat for Federally
listed, proposed, or candi-
date species; State listed
species; USDA Forest Ser-
vice Region 6 Sensitive Spe-
cies and BLM Special Status
species of wildlife has been
altered.

Issue 9: The density of roads
in the watershed is affecting
wildlife.

Issue 10: Late successional
forest in the watershed has
been fragmented and re-
duced in size through har-
vest.

Key Question: How are movement
corridors, dispersal habitat, and winter
cover being provided for late-succes-
sional dependent wildlife species?

Key Questions: Where does occupied
and/or potential habitat occur? What is
the condition of this habitat for species
determined to be a high priority for
analysis?

Key Questions: Are the current levels,
distribution, and recruitment potential of
snags and downed woody material
providing the necessary habitat for late-
successional dependent species? If not,
where is the concern?

Key Question: What is the potential
impact of the density and distribution of
roads open to vehicular traffic, on wildlife
species and their available habitat?

The answer to the above key questions are

scattered throughout the wildlife section of
this analysis.
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Assumptions/Analytical
Process

Seral stages were mapped using size and
structure obtained from 1988 Pacific Merid-
ian Resource satellite imagery. This satellite
imagery was updated to reflect changes due
to harvest up through the fall of 1994. The
definitions for each seral stage were based
on the size/structure descriptions for the
Pacific Meridian Resources data. Within
these descriptions, references were made to
the “old growth definitions™ identified by
Region 6, USDA Forest Service. A detailed
description of the size structure categories
used to map late-successional (old growth)
forest and the other seral stages are in-
cluded in Appendix 2.

Seral stages for current vegetation were
divided into five categories and are defined
as described in part B, Late-Successional
Forest, of the Landscape section.

Seral stage descriptions for landscape
conditions present in 1945 are described in
Appendix 2.

Not all of the species considered to be a
high priority for analysis (see Appendix 5)
have been given individual attention in this
analysis. The fisher, marten, and great gray
owi are covered in the most detail. Because
the fisher and marten have large home
range sizes, they are considered to be the
most limited in movement by the adequacy
of landscape patterns. Marten were specifi-
cally identified as an issue. The great gray
owl was chosen because it is a “Protection
Buffer" species which requires late-succes-
sional habitat in the vicinity of meadows.
The spotted ow! is considered separately
later,

In the Management Recommendations
chapter, connectivity corridors are dis-
cussed. The references used to come up
with the criteria for the characteristics of the
connectors were Freel (1991), Heinemeyer
and Jones (1994), and Chapel et al. (1992).

Habitat is generally more useful for dis-
persal, daily movements, and migration if it
closely resembles suitable habitat for the
wildiife species of concern (Chapel 1992).

Many late-successional dependent wildlife
species require interior forest habitat for
such needs as cover and successful repro-
duction. These species may feed along
edges between old and young forests or in a
variety of forest seral stages; however, the
limiting factor may, for instance, be the
presence of interior late-successional forest
for winter survival and protection from
predators.

Species dependent upon interior late-
successional forests distribute themselves
positively and incrementally away from the

. edge between young and late-successional

forests (Marcot 1994).

Species dependent upon interior late-
successional forests are distributed most
positively in portions of old forest that
exceed 600 feet from an edge with young
forest. The distribution of old forest species
thus declines linearly with increasing proxim-
ity to edge with young forest (Marcot 1994).

Variation in the structural components of the
forest including the number and sizes of
snags and downed logs are not considered
in assessing the suitability of individual mid
and late-seral forest habitat patches. These
cata are not available for the specific
patches discussed. Some data are avail-
able for inferring the quantity of snags and
downed logs present on a general scale.

Due to data limitations, the variation and
spatial arrangement of the overstory canopy
closure, and understory woody and herba-
cecus vegetation are not considered in the
landscape portion of this analysis.

Biocks of habitat referred to as contiguous in
the analysis actually contain elements of

mu tiple seral stages. In most cases, these
var.ations comprise the minority of the forest
bicck. When an area is dominated by a
given seral stage, that block of forest is
referred to as a contiguous block of forest in
the Jominant seral stage. Wildlife species
may respond differently to a solid patch with
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vitually no inherent variation than to a patch
with multiple seral stages. The response of
wildlife to these differences is not analyzed.

Species are identified as being associated
with late-successional habitat based on the
findings by the Scientific Analysis Team
(Thomas 1993).

It is assumed that the green tree retention
requirements (under the Record of Decision
for the Northwest Forest Plan) would provide
some but not all of the habitat characteristics
necessary for the movement and dispersal
of some late-successional dependent
species between Late Successional Re-

)  serves.

«—9 a a .
Analysis Discussion

Historic Conditions

The Late-Successional Forest discussion
talks about the abundance and distribution
of habitat for late-successional associated
species. Based on what is believed to have
been present, in the past habitat was
probably not limiting the populations of
animals dependent upon shasta red fir and
mixed conifer forests. Since the lower
watershed was historically in late-succes-
sional ponderosa pine forest, species
associated with more mesic (see Glossary)
forest habitats were probably restricted to
the upper portions of the watershed.
Canopy closure levels in the mesic forest
types appeared to be at least 55 percent
which would have met the minimum canopy
closure requirements for many of the late-
successional dependent species.

Process of Change

The changes in the distribution of seral
stages and forest types is discussed in detail
in the Vegetation section. The change in the
distribution of seral stages, corresponding
losses in cover in the form of overstory trees
and large snags and downed woody debris,
and the increase in the size and frequency
of large openings due to clearcuts and
resultant changes in the microclimate of the
forest, have all contributed to the alteration
of habitat suitability for a variety of late-
successional dependent wildlife species.
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Current Conditions

Within the watershed, 55 species of wildlife, @ A
which have been documented or have the Q
potential to occur, have a strong association — vva>

with late-successional habitat for cover,
breeding, and/or feeding. Fifty-four species,
some of which are late-successional depen-
dent, are associated with large woody
debris. Fifty six are associated with snags,
but not necessarily late-successional forest
(see Appendix 5). The overall value of late-
seral habitat to a particular species depends

upon the habitat's distribution, patch size,

canopy closure, and vicinity to riparian/ Quilg
wetland areas and contrasting habitat types. A‘Sﬂ m
R

The role the landscape pattern plays for
wildlife depends upon the wildlife species.
Many late-successional dependent species
are adversely affected by high interspersion
or fragmentation of habitat patches (Harris
and Silva-Lopez 1992; Morrison et al. 1992;
both cited in Marcot et al. 1994). In general,
the occurrence and persistence of species
associated with old forest patches increases
with increasing patch size and connectivity
of such patches. Such species are primarily
associated with interior habitat of one seral
or structural stage.

) "QJL(.
o RS (A

)
wdzuv“g Aoy

Areas of mid-seral or late-seral forest over
600 feet from the edges of young forest
represent the interior portions of habitat that
experience the least variation in microcli-
mate and least susceptibility to windthrow.
In addition, habitat-interior species are more
vulnerable to predation by edge-associated
species with increasing proximity to edge
(Harris and Silva-Gomez 1992, cited in
Marcot 1994). Competition with edge
species which colonize the early succes®
sional habitats may reduce the viability of
interior species’ populations (Lehmkuhl and
Ruggiero 1991). Species such as the great
horned owl benefit from high contrast edge
(Marcot 1994). This species is a predator of
and competitor with the great gray ow! (Nero
1980; Duncan 1987; Voous 1988, cited in
Hayward and Verner 1994) and other
species including the northern spotted owl.

Patches 25 acres (10 hectares) in size are
effectively all edge and have lost the essen-
tial attributes of the interior old growth
condition. The isolation of forest fragments
with distances up to 4.3 miles (7 kilometers)
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between the patches further limits the
functioning of old-growth patches as wildlife
habitat (Lehmkuhl and Ruggiero 1991).

A detailed discussion of the distribution and
size of late-successional patches within the
Spencer Creek watershed is presented
under Late-Successional Forest Discussion.
Within the watershed in the Shasta Red Fir
Zone, the only block of late-seral habitat with
a large amount of effective interior habitat is
the 5,000 acre (rough acreage) block in the
northeast portion of the watershed. Two of
the four patches along the northern border
of the watershed and the patch on Burton
Butte also have some interior habitat.
Although the patch on Surveyor Mountain is
quite large, the amount of interior habitat is
limited due to the linear shape of the patch.
Within the mixed conifer zone, 7 of the 15
patches measured have no interior habitat
as they are approximately 25 acres or less
in size. Considering the size and shape of
the remaining eight patches, four have small
amounts of interior habitat. The greatest
distance between patches of late-seral stage
forest is about three miles.

Fifty-five late-successional dependent
species have been documented or have the
potential to occur within the watershed (see
Appendix 5). Lehmkuhl and Ruggiero
(1991) developed a system to rate the risk of
local extirpation of wildlife due to decreasing
patch sizes and greater isolation of forest
patches. This rating system considers the
cumulative risk of factors including animal
body size, vagility (see glossary), migratory
status, and abundance. Forty-two of the 55
species of concern in the Spencer Creek
watershed were rated. Thirty-one of the 42
rated are considered to be at moderate to
high risk. These species are listed in Appen
dix 5. The Pacific giant salamander, North-
ern flying squirrel, Douglas squirrel, and bald
eagle were considered to be at the highest
risk. All of the late successional dependent
bat species were considered to be at
moderate risk.

The home range size for many of the
smaller birds including the red-breasted
nuthatch, pygmy nuthatch, and golden-
crowned kinglet are five acres or less
(Chapel et al. 1992). Due to the general
fragmentation of late-successional habitat,
movement and dispersal between Late

Successional Reserves is assumed to be
more limiting for wildlife with larger home
range sizes such as the fisher, marten,
pileated woodpecker, and goshawk. Spe-
cies that have been determined to be of
highest priority for analysis are discussed
below in terms of how the landscape pattern
may impact their movement, dispersal,
cover requirements, and distribution.

Fisher

The fisher is a Category 2 candidate species
(see glossary) for federal listing as threat-
ened or endangered by the U.S. Fish and
Wildlife Service. The status of this species
according to the State of Oregon, USDA
Forest Service, and Natural Heritage

Program is listed in Appendix 5.

In the western United States, fisher prefer
late-successional forests (especially for
denning and resting) and occur most
frequently where these forests include the
fewest large openings without overhead
cover. Avoidance of open areas may restrict
the movements of fisher between patches of
habitat and reduce colonization of unoccu-
pied but suitable habitat (Ruggiero et al.
1994). A compilation of many studies for
management of fisher in California also
indicates fisher prefer late-successional
forest for denning, resting, and travel (Freel
1991).

The dendriform (see glossary) pattern of
forested stream courses are used exten-
sively by fishers as travel networks between
watersheds (DeVos 1952; Buck 1982; Mullis
1985; Jones 1991; Heinimeyer 1993, cited in
Heinemeyer and Jones 1994). These
networks should have a similar function
between Late Successional Reserves.
Forested saddles, linking adjacent major
drainages, may also serve as potential travel
routes, and may be especially important for
fisher movements (Heinemeyer and Jones
1994, Buck et al. 1983, cited in'Ruggiero et
al. 1994). It is uncertain whether saddles
are used by dispersing young, as this has
not been studied (Ruggiero et al. 1994).

Fisher are more selective of habitat for
resting sites than of habitat for foraging.
Resting and denning sites tend to occur in
large trees, snags, and logs that are nor-
mally associated with late-successional
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conifer forest. The canopies of, or cavities
within, live trees are the most commonly
used resting sites reported in eastern and
western studies (Arthur et al. 1989b; Buck et
al. 1983; R.Golightly, pers. comm.; Jones
1991; Krohn et al. 1994; Reynolds and Self
1994, unpublished, cited in Ruggiero et al.
1994). In the published western studies,
logs were of secondary importance, followed
by snags (Buck et al. 1983; Jones 1931,
cited in Ruggiero et al. 1994).

Historic Conditions

According to the Oregon Department of Fish
and Wildlife, fisher were present within the
Spencer Creek watershed historically.

In the Pacific States, fisher were originally
most common in low to mid-elevation forests
up to about 7,500 feet in elevation (Aubry
and Houston 1992; Grinnell et al. 1937; and
Schempf and White 1977, cited in Ruggiero
etal. 1994). In the past 40 years, most
sightings of fisher on the east slope of the
Cascades where snow is less deep have
ranged between 5,400 and 6,600 feet in
elevation.

The range of elevation occupied by fisher
may be related to snowfall. Areas of high
snowfall are avoided by the fisher in winter
unless the snow is intercepted by dense
overhead cover such as that provided by
late-successional forest (Ruggiero et al.
1994). Considering the quantity and distri-
bution of late-successional forest historically,
the range and movements of this specie was
probably not limited.

Process of Change

Fisher populations declined in the early
twentieth century, probably due to habitat
loss from logging and settlement,
overtrapping, and predator poisoning (Banci
1989, cited in Heinemeyer and Jones 1994).
By the 1930s, only small remnant popula-
tions remained in the United States.
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Current Conditions

Since that population decline in the first half
of the century, populations of fisher have
remained at low numbers or are absent
throughout most of their historic range in the
west, including Oregon. This indicates that
fisher in general are having difficulty under
current habitat conditions.

Minimum patch size for fisher is at least 120
to 125 acres according to Freel (1991) and
Heinemeyer and Jones (1994), respectively.
These minimum patch sizes specifically
relate to “effective habitat island size” when
considering fragmented habitats in forest
ecosystems.

Considering the size and distribution of late-
successional forest patches within the
Spencer Creek watershed, currently there
are no suitable connections along any of the
drainages or over saddles between the
headwaters of the drainages. A total of
about 150 acres of late-successional forest
and 370 acres of mid-seral forest are
present within the Riparian Reserves within
the Spencer Creek watershed. Riparian
Reserves comprise 2.4 percent of the
watershed. Unmapped Late Successional
Reserves and Riparian Reserves combined
comprise 3.5 percent of the watershed. The
Bureau of Land Management's Protected
buffer areas around unmapped Late Suc-
cessional Reserves contribute an additional
2 percent to the reserve system. However,
within the watershed, the above reserves
combined are not believed to meet the
needs of the fisher as connectivity corridors
between Late Successional Reserves.

Mid-seral forest patches are present he-
tween the late-seral forest in the headwaters
of Johnson Creek in the Jenny Creek
watershed to the west, and the RO-227 Late
Successional Reserve in the northern
portion of the Spencer Creek watershed. in
the future, this could provide a mid-elevation
connection over a saddle at approximately
5,200 feet. Currently this mid-seral habitat
is broken by many early-seral patches of
forest and is interspersed by patches of late-
seral habitat less than 100 acres in size.

4-87




Dpel";el VICCR YraiGIJICU Lialydid

4-98

Roads within suitable habitat, with the
exception of the wilderness area, are
numerous. Densities are now approaching
four miles per square mile in the watershed
area. Road densities should be no greater
than 2 miles per square mile for moderate
suitability for the fisher and zero to one-half
mile per square mile for high suitability
(Freel 1991). The distribution of roads in
relation to late-successional habitat is
discussed above in the Late-Successional
Forest discussion.

Other critical habitat components that can
be limiting factors for the survival of fisher
are the levels of snags and downed logs. As
referenced above, fisher prefer to utilize the
cavities within live trees, or snags for
resting/denning, and logs are of secondary
importance.

At least one to two snags equal to or greater
than 30 inches diameter at breast height per
acre are desirable to provide moderately
suitable habitat for resting and denning
(Freel 1991). Snag data sampled on 3,253
acres of spotted owl habitat on National
Forest land in 1990, 1991, and 1992 from
the red fir, lodgepole, and upper elevation
mixed conifer zones indicate there were
about six large snags present per acre.
There were, however, a small number of
downed logs lumped into the data with the
snags; however, it is likely the number of
snags are sufficient in these areas.

According to the “Standards and Guidelines®
in the Northwest Forest Plan for large woody
debris, a minimum of 2 tons of logs per acre
equal to or greater than 16 inches in diam-
eter at breast height and 16 feet long need
to be maintained in the matrix.

Information on the size and quantity of
downed logs for the resting/denning reguire-
ments of the fisher in the Cascades/Sierras
was not readily available in the literature.
Freel (1991) did specify the needs of
downed logs for hunting use. For moder-
ately suitable habitat, a minimum of two to
three logs 20 inches in diameter at breas:
height and 15 feet long are needed. Atlezast
four logs 30 inches or more in diameter z2-¢
preferred (Freel 1991). These log needs
would equate to approximately 1.2 to 4 tonis
per acre.

Downed logs were sampled in 1992 in the
Mixed Conifer and Red Fir Zones at seven
owil sites on lands administered by the
Bureau of Land Management. Approxi-
mately 15 tons per acre of sound logs
greater than 9 inches diameter at breast
height were present. Based on the North-
west Forest Plan "Standards and Guide-
lines*, the tonnage of logs present on
sampled ground consisting of mid to late-
seral stage forest is sufficient; however,
because of the size class breakdown of logs
sampled in the plots, it is unknown if the
needs of this species are met based on the
size specifications in the literature.

Most of the forest in the watershed that is
early to early-mid seral stage has had
virtually no snags or downed logs retained,

. particularly in the lower third of the water-

shed.
Marten

In most studies of habitat use, mariens have
been found to prefer late-successional
stands of mesic (see Glossary) coniferous
forest, especially those with complex
physical structure near the ground. Com-
plex structure near the ground is especially
important in the winter. It provides access to
the subnivian space where most prey are
captured in winter, provides protective
thermal microenvironments, and provides
protection from predators (Buskirk and
Powell 1994, cited in Ruggiero et al. 1994).
Course woody debris, rock fields in the
forest, and squirrel middens all provide
ground structure (Buskirk et al. 1989; Finley
19689; both cited in Ruggiero et al. 1994).

Marten generally avoid habitats that lack
overhead cover. Thompson and Harestad
(1994) as cited in Ruggiero'et al. (1994)
reviewed the literature on the duration of the
negative effects of clearcut logging on
marten. They concluded that for the first 45
years after cutting, regenerating clearcuts
supported 0 to 33 percent of the marten
population levels found in nearby uncut
forest. Those that did occupy these cut
areas experienced high mortality rates from
predation and trapping.
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Historic Conditions

Considering the past continuity of the forest
cover, the amount of mid and late-succes-
sional forest, and the undisturbed nature of
the meadows, it is assumed that the moun-
tain hemlock, red fir, and mesic portions of
the Mixed Conifer Zone supported a healthy
poputation of marten.

Process of Change

The reduction in abundance and distribution
of marten in Washington, Oregon, and
northwestern California has been attributed
to the harvest of late-successional forest
(Ruggiero et al. 1994). Trapping and fire
have also contributed to the contraction of
the historic range. The large home range
size of the marten combined with low
reproductive potentials and an affinity for
habitats that have decreased dramatically

over time, have resulted in limited ability for -

populations to recover from natural or
human caused disturbances (Bennett and
Samson 1984).

The mechanisms by which marten are
impacted by timber cutting are the removal
of overhead cover and large-diameter large
woody debris. In addition, changes in prey
communities can result from harvest pre-
scriptions including clear-cutting, where
mesic sites are converted to xeric sites
(Campbell 1979, cited in Ruggiero et al.
1994).

The changes to the riparian habitat used by
marten for foraging are discussed in the
“Riparian Areas" discussion of the Riparian
Ecosystem part.

Current Conditions
Marten have been documented within the

watershed as recently as 1993. Sightings of
the animals or tracks have occurred just

south of the Mountain Lakes Wilderness and ‘

in the Surveyor Mountain area, mostly in
areas associated with mid to late-succes-
sional forest.

The long dispersal distances of martens, in
combination with the sensitivity of habitat
providing overhead cover, is important to
population dynamics and colonization of
new areas by marten (Ruggiero et al. 1994).

7/18/95

Although movements of marten beyond
home range boundaries, including dispersal
and migration, have hardly been studied, it
can be assumed that unfragmented mid to
late-successional habitat would provide the
most desirable conditions. According to
Freel (1991), marten need a minimum of a
600 foot wide area with at least 60 percent
canopy closure to function as a high suitabil-
ity travel corridor through fairly open forest.
Moderate suitability corridors should have at
least 50 to 60 percent canopy closure and
be 300 to 600 feet wide.

Minimum patch size for marten is at least
120 acres according to Freel (1991). This
minimum patch size specifically relates to
effective habitat island size when consider-
ing fragmented habitats in forest ecosys-
tems.

Considering the size and distribution of late-
successional forest patches within the
Spencer Creek watershed, currently there
are no suitable connections along any of the
drainages or over saddles between the
headwaters of drainages. As mentioned
above in the discussion on fisher, Riparian
Reserves comprise 2.4 percent of the
watershed. Unmapped Late Successional
Reserves and Riparian Reserves combined
comprise 3.5 percent of the watershed. The
Bureau of Land Management's protected
buffer areas around unmapped Late Suc-
cessional Reserves contribute an additional
2 percent to the reserve system. These
reserves, along with the late-successional
forest currently present within the matrix, do
not provide a suitable connection for marten
through the watershed between Late
Successional Reserves.

It is unknown if marten will cross ridgesf
Marten have been observed, however, in the
Surveyor Mountain area in winter and
generally occupy higher elevations than
fisher. It is possible but unknown if marten
disperse across the ridge of Surveyor
Mountain where there is a narrow habitat
connection to the Jenny Creek watershed.

Based on the habitat distribution within the
watershed, marten movements are probably
very limited or absent between the large
block of late-successional forest in the
northeast portion of the watershed and the
patches associated with Surveyor Mountain.
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The numerous roads now present within the
watershed may have caused habitat disrup-
tion and/or animal mortality. Roads may
decrease prey and food availability for
marten (Allen 1987) due to prey population
decreases resuiting from behavioral barriers
to movement and/or road kills. According to
Freel (1991), road density should be no
greater than one to two miles per square
mile for moderate habitat suitability and
should be less than one mile per square
mile for high suitability habitat. Road densi-
ties are now approaching four miles per
square mile in the watershed area. The
distribution of roads in relation to late-
successional habitat is discussed above in
the Late-Successional forest discussion.
Disturbance from snowmobiles is another
concern especially since marten remain in
high snow areas during the winter. The
energy reserves of these animals can be low
and continual disturbance from a source
such as snowmobiles could be detrimental
and could prevent the marten from using
certain areas,

Winter cover for marten is generally corre-
lated with the distribution of late-succes-
sional forest and the associated structural
components of large woody debris (Buskirk
et. al. 1989). Most of the forest in the
watershed that is early to early-mid seral
stage has had virtually no snags or downed
fogs retained, particularly in the lower third
of the watershed. It can therefore be
assumed that most winter cover is limited to
the areas where mid to late-successional
forest habitat is present.

At least 2 to 3 snags equal to or greater than
24 inches diameter at breast height and 10
to 19 logs equal to or greater than 15 inches
by 15 feet long per acre are desirable to
provide moderately suitable habitat for
resting and denning (Freel 1991). Limited
data from owl stands in mixed conifer and
shasta red fir zones are availabie from plots
measured in 1992 on lands administered by
the Bureau of Land Management. For the
areas sampled, these data indicate levels of
downed woody debris are probably suffi-
cient. Snag data sampled on 3.253 acres of
spotted ow! habitat on Nationa! Forest land
in 1990, 1991, and 1992 from the red fir,

lodgepole, and upper elevation mixed
conifer zones indicate the number of large
snags per acre are probably sufficient for the
areas sampled.

The areas where snags and large downed
woody debris could be the most limiting are
in early to mid-seral stage habitats that are
distributed between patches of mid- to late-
successional habitat. These areas are in
potential corridors discussed in the Late-
Successianal Forests discussion. They are
generally north and south of Buck Lake, in
the Burton Butte area, and the Surveyor
Mountain area.

Great Gray Owl

Historic records on the great gray owl in
south-central Oregon indicate they have a
strong preference for forest habitat adjacent
to meadows. Ninety-five percent of 63 nests
studied by Bryan and Forsman (1987) were
in forests less than 0.3 kilometers from
meadows. The average distance between
the nest site and meadows was 275 meters
and the maximum distance was 750 meters
{Bryan and Forsman 1987).

In south-central Oregon, Bryan and
Forsman (1987) found all forests in which
great gray owls were located in old growth
(45 sites) or mature (18 sites) stands
characterized by relatively large overstory
trees. All locations where the birds were
found contained some areas of fairly dense
forest. Nest sites were located in lodgepole
pine, lodgepole pine and ponderosa pine
mix, or mixed conifer.

Foraging by great gray owls occurs mainly in
deep-soiled meadows or open forest stands,
including partially-logged stands with canopy
closures of 11 to 59 percentand heavy
ground cover (average 88 percent) domi-
nated by grasses (Bryan and Forsman 1987,
Bull and Henjum 1990). The size of
meadows important to great gray owls in
south-central Oregon ranged from 15 acres
(6 hectacres) to over 247 acres (100
hectacres). All meadows where great gray
owls were located were relatively wet during
the early spring and many had grasses and
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herbaceous vegetation (Bryan and Forsman
1987). Optimum meadow habitat is created
by narrow or undulating meadows with
maximum forest edge relative to the
meadow (Winter 1982).

According to studies by Winter (1982), the
home range size of great gray owls varies
from 372 acres (151 hectacres) to 753 acres
(305 hectacres) and averages 593 acres
(237 hectacres).

Historic Conditions

The historical distribution of meadow
habitats is not totally known; however, 1945
Klamath County Inventory data show the
existence of three large meadows in the
Mountain Lakes Wilderness, long narrow
meadows upstream of Buck Lake, and along
Spencer Creek in the lower one-third of the
watershed. Historicaily Buck Lake has been
described as being marshy (Anderson, pers.
comm. 1994) and therefore did not provide
foraging habitat for the great gray owl. The
meadows upstream of Buck Lake however,
probably provided excellent habitat. In
1945, relatively large patches of late-
successional forest were present within a
suitable distance of two of the meadows in
the wilderness area. A smaller amount of
late-successional habitat was present in the
vicinity of the meadow upstream of Buck
Lake. The remainder of the forest in the
vicinity of these meadows was in the mid to
late-seral stage and could have provided
suitable nesting habitat. Because the forest
adjacent to the meadows in the lowsr
watershed was probably dominated by more
open ponderosa pine types, the canopy
closure levels may not have been adequate
for nesting by great gray owls.

Process of Change

The mechanisms of change to the foraging
habitat for the great gray ow! are discussed
in the Riparian Ecosystem part. Forest
habitat has been altered primarily due to
logging but also fire suppression. Timber
harvest has decreased the abundance of
dense late-successional stands neaded for
nesting, but may have increased the forag-
ing habitat where the stands are open
enough to result in a dense cover of grass.
However, without suitable nesting habitat
within the maximum of 750 meters, this type
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of foraging habitat would not be beneficial.
Availability of nest sites and suitable forag-
ing habitat are considered the most impor-
tant factors governing habitat use by breed-
ing great gray owls (Lundberg 1979; Collins
1980; Nero 1980; and Mikkola 1983, cited in
Hayward and Verner 1994),

Current Conditions

One of the only known sightings of a great
gray owl in the watershed occured in the
southwest portion near Surveyor Mountain
in 1993. The great gray owl is considered
rare or uncommon throughout its range in
Oregon. This species is assumed to be
declining because of loss of nesting sites
(Goggans and Platt 1992).

Currently, potential foraging habitat is
present in meadows upstream of Buck Lake.
Buck Lake's pasture probably does not
provide conditions suitable for the prey
preferred by great gray owls. Based on the
Faciiic ivieridian Resource data, meadows
no longer appear to be present within the
Mountain Lakes Wilderness. The suitability
of the above areas for foraging by great gray
Owls are discussed in the Riparian Ecosys-
tem part.

At the north end of Buck Lake, approxi-
mately 330 acres of mostly mid-seral forest
is present within a suitable distance to
potential foraging habitat. This mid-seral
stage forest may not be mature enough to
provide suitable nesting characteristics.
Patches of late-successional forest that are
about 200 acres each are present at the
south and southeast end of Buck Lake.
Considering the small patch size of these
late-successional forest patches, and their
distance to suitable foraging habitat, it is
unlikely that nesting occurs.

Trend

Without specific management for some late-
successional forest connectors within the
matrix, species with large home-range size
requirements that avoid openings, may not
be able to take advantage of the wetland
habitat in the vicinity of Buck Lake or utilize
the watershed for travel between Late
Successional Reserves.
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Nesting habitat in the vicinity of Buck Lake
could become availabie for the great gray
owl as the stands of mid-seral forest north of
Buck Lake mature. There is a possibility
however, that these stands will be logged.

SUmmary

Fifty-five late-successional forest dependent
species have been documented or have the
potential to occur within the watershed (see
Appendix 5). Some of the species docu-
mented in the watershed include nine
species of bat, marten, and great gray owl.

About 2.4 percent of the Spencer Creek
watershed is in Riparian Reserves. Un-
mapped Late Successional Reserves, the
Bureau of Land Management's protected
buffer areas around unmapped Late Suc-
cessional Reserves, and Riparian Reserves
combined, comprise 5.5 percent of the
watershed. Within the Spencer Creek
watershed, these reserves are not sufficient
to provide connectivity corridors between
Late Successional Reserves for some
terrestrial species, such as the marten. It
cannot be assumed the green tree retention
requirements for harvest prescriptions within
the matrix (under the Record of Decision for
the Northwest Forest Plan) would always
provide for the wildlife habitat characteristics
needed within connectivity corridors. The
result of harvest prescriptions would vary
depending upon the characteristics of the
stands prior to harvest and the site specific
objectives of the prescription. In addition,
the present distribution of late-successional
forest within the matrix does not provide a
connection between reserved areas of this
habitat type. The fifteen percent late-
successional habitat that would be retained
under the requirement of the Record of
Decision for the Northwest Forest Plan could
contribute toward potential connectors if
retained in certain locations.

Connectivity corridors would provide for
movement and dispersal of some late-
successional dependent wildlife species.
Without specific management, late-succes-
sional dependent species that also use
riparian/meadow habitat may not take
advantage of this habitat. In addition, the
watershed would unlikely be used for travel
between Late Successional Reserves.

B. Spotted Owl

Introduction

This section specifically addresses the
habitat condition of the northern spotted ow!
in the Spencer Creek watershed and how
this population of owls relates to the regional
population.

Issue 7: Habitat for Federally
listed, proposed, or candi-
date species; State listed
species; U.S.F.S. Region 6
Sensitive Species and BLM
Special Status Species of

~ wildlife has been altered.

Key Question: How has the spotted ow!
and/or its habitat been affected by past
management activities?

Key Questions: Where does occupied
and/or potential habitat occur? What is
the condition of the habitat for the
northern spotted owl?

Key Question: Is the intent of the North-
west Forest plan being met for the
northern spotted owl?

Key Question: How does the population
of northern spotted owls within the
watershed contribute to the goals in the
Northwest Forest plan for the regional
population?

Key Question: Where are the 100-acre
Late Successional Reserves associated
with spotted owl sites located?

Assumptions/AfnaIytical
Process

Criteria were developed to query the Pacific
Meridian Resource data to map both nest-
ing/roosting/foraging habitat and dispersal
habitat. The reference used to develop the
criteria was Thomas et al. (1990). Specific
criteria are included in Appendix 5. Once
the query was run, a map of nesting/rocst-
ing/foraging and dispersal habitat was
produced. This map was compared to
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suitable spotted owl habitat which had been
mapped for the Klamath Ranger District of
the Winema National Forest using aerial
photographs. The nesting/rcosting/foraging
habitat from the two sources matched quite
well; therefore, it was feit the reliability of the
query and the Pacific Meridian Resource
data was sufficient to map the spotted owl
nesting/roosting/ foraging habitat for the
watershed, including a two mile buffer. This
allowed for a mapping process that would be
consistent across all ownerships in the area.

It was determined an analysis of dispersal
habitat for the northern spotted owl should
be conducted during this watershed analysis
based upon the following:

In a memorandum from the State Director of
the Bureau of Land Management to the
Field Supervisor of the U.S. Fish and
Wildlife Service dated January 6, 1995,
regarding Resource Management Plan
(RMP) Compliance under Section 7 of the
Endangered Species Act, it states that
"During watershed analysis, province-
planning efforts and the planning and design
of individual projects, specific attention will
be given to evaluating the likelihood of
incidental take, impacts to dispersal habitat
conditions for spotted owls and impacts to
proposed and designated critical habitat of
marbled murrelets and spotted owis, respec-
tively. In a personal conversation between
Patty Buettner and Joe Lint in July of 1995,
Lint indicated that aithough the Northwest
Forest Plan assumes that green tree reten-
tion, owl activity center protection, and
Riparian Reserves provide dispersal habitat,
it is the responsibility of the federal agencies
to verify this assumption and to monitor
future activities. The Northwest Forest Plan
states on page B-13 that “watershed analy-
sis should take into account all species that
were intended to be benefited by prescribed
Riparian Reserve widths”, inciuding northern
spotted owls. “The specific issue for spotted
owls is retention of adequate habitat condi-
tions for dispersai”. The Northwest Forest
Plan also states on page 29 that “green tree
retention, owl activity center pretection, and
the Riparian Reserves in particular mitigate
timber harvest effects by providing for well
distributed patches of late-successicnal
forest that serve for dispersal of mobile
species such as the northern spotted ow!".
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For these reasons, an analysis of dispersal
conditions was conducted for the spotted
owl. More discussion on the determination
of dispersal habitat is given below.

The accuracy of dispersal habitat mapping
using the Pacific Meridian Resource data is
questionable. Calculations based on Pacific
Meridian Resource data did not correspond
to similar calculations previously developed
by the BLM or USDA Forest Service.
Bureau of Land Management and USDA
Forest Service data were based upon stand
exams and aerial photo interpretation.
Analysis of dispersal condition was con-
ducted in 1992 by BLM and in 1988 by the
USDA Forest Service. On National Forest
System-administered lands, some areas that
were not initially counted as suitable dis-
persal habitat, were determined to be
suitable based on later field visits. Areas
which have been harvested subsequent to
the original calculations were not consid-
ered.

The Pacific Meridian Resource data query
used to identify dispersal habitat may not
have accurately reflected the average
dispersal condition. Because of the discrep-
ancy between this data and the previous
analyses mentioned above, it was decided
that stand exam data and aerial photo
interpretation results would more accurately
reflect dispersal conditions.

Data on dispersal habitat conditions condu-
cive to movement are limited, as are the
methods of evaluating dispersal habitat. In
the absence of other peer-reviewed stan-
dards for adequate dispersal condition, 50-
11-40 is used in this report for evaluating the
current and potential future conditions for
dispersal in the watershed. The Inter-
agency Scientific Committee defined 50-11-
40 as forest conditions where 50 percent of
the landscape contained forest that would
provide shelter from weather and a prey
source which would be likely to provide
adequate survival and dispersal rates to
supplement reserve populations (Thomas et
al. 1990). Based on radiotelemetry informa-
tion. forest stands with trees at least 11
incnes average diameter at breast height
anc 40 percent canopy closure, would mast
these minimal standards. To allow applica-
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tion on the ground, they defined the stan-
dard of 50 percent for federal lands only.

Where non-federal lands are interspersed
with federal lands, maintaining 50-11-40 on
federal lands within the quarter-township
would still leave a landscape condition
below 50-11-40. In such cases, dispersal
opportunities might be limited.

Assumptions used include:

1. The model developed to query the 1988
Pacific Meridian Resource satellite imagery
accurately reflects the nesting/roosting/
foraging habitat used by the northern
spotted owl.

2. The best method currently known to
quantify the condition and adequacy of
dispersal habitat for spotted owls is 50-11-
40.

Analysis Discussion

Forest stands serve two, somewhat differ-
ent, functions during the life of the spotted
owl: as habitat for nesting, roosting, and
foraging of resident (or territorial) birds; and
as dispersal habitat for movements, prima-
rily of young birds seeking territories. Both
functions are critical to the population
dynamics of the species. Habitat conditions
suitable for nesting, roosting, and foraging
will function for dispersal. However, not all
habitat adequate to protect dispersing birds
will provide nesting, roosting, or foraging
opportunities for resident owls.

Historic Conditions

Within the Spencer Creek watershed, the
forest types with the habitat attributes most
suitable for the northern spotted owl are
within the upper-elevation mixed conifer and
Shasta Red Fir Zones. The tree species
which would have been the most dominant
within these zones include shasta red fir,
Douglas fir, and white fir. Historical data from
Leiberg (1899) indicate the percent of forest
with these tree species were as follows by
township and range:

T.37S, R.6E - 41%
T.37S, R.5E - 87%
T.38S, R.6E - 60%
T.38S, R.5E - 68%
T.39S, R.6E - 60%
T.39S, R.5E - 35%

It is important to note that only a portion of
the watershed occurs within each township.
The majority of the watershed is located
within T. 38S, R. 5E and R. 6E (see Figure
2).

Within the Spencer Creek watershed it is
estimated that the historical (1945) level of
mid and late-seral stage forest within the red
fir zone was 80 percent and the canopy
closure probably exceeded 55 percent (see
Table 19). The mid-seral stage habitat

- probably would have served primarily as

foraging and dispersal habitat, but also as
nesting and roosting where it was approach-
ing the late-seral stage. Tree cavities were
present due to the high percentage of Indian
paint fungus presumed to be present
historically. These cavities would have
provided nest sites for the spotted owl.

Within the historic Mixed Conifer Zone
(1945), approximately 55 percent of the
forest, was in mid and late-seral stage forest
and the canopy closure probably ranged
from 20 to 60 percent, depending upon the
elevation (see Table 15). These canopy
closure levels would have limited the degree
of use for nesting by the spotted owt,
particularly where the mixed conifer forest
was dominated by pondercsa pine with open
park-like characteristics. The areas with 40
to 50 percent canopy closure could have
been used for foraging and dispersal.

When fire occurred within the mixed conifer
zone, spotted owl habitat may have been
degraded for a decade or two, and, in limited
areas, altered for longer periods (Agee
1993).

There are no records on the total acreage of
spotted owl habitat or the number of spotted
owil pairs or activity centers present within
the historic Spencer Creek watershed. Itis
assumed that natural conditions provided
dispersal habitat sufficient to allow for the
dispersal of young and the maintenance of
genetic diversity and interconnection of the
population.
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Process of Change

Within the red fir zone, there has been a
reduction in the quantity of late-seral stands
and an increase in early and early-mid-seral
stands. This change is due to timber
harvest, the majority of which has occurred
within the tast 40 years. The decrease in
quantity of late-seral forest in the red fir zone
has most likely decreased the availability of
suitable nesting sites for the spotted owl in
this zone. Agee (1993) states that most red
fir forests have not experienced major
alterations in forest species composition or
structure due to the fire suppression policies
of this century; therefore, habitat quality has
probably not changed within the remaining
stands.

Within the mixed conifer zone, it is specu-
lated that in the East Cascades and Klamath
Subregions, fire exclusion has helped create
a broader landscape pattern of multiple-
canopied stands with thick understories,
thought to be suitable northern spotted owl
habitat (Agee and Edmonds 1992, cited in
Agee 1993) than occurred historically. Agee
further states that although clear-cutting and
fragmentation have reduced ow! habitat in
some areas, a policy of fire exclusion has
helped to increase owl habitat in areas
which were not owl habitat historically. it is
unknown how the overall balance in the
amount and quality of owl habitat has
changed as a result of timber harvest and
fire exclus:on.

While historic owl numbers are unknown,
within the last quarter-century four activity
centers (2263, 0023, 0100, and 2390)
known since the 1970s, and one as late as
1991, are no longer occupied. Two addi-
tional activity centers (1770 and 0024),
which at one time had reproductive pairs,
have either been unoccupied or have had
only single birds over the last three years
(see Table 25). The loss of occupancy by
reproductive spotted owls in these activity
centers is most likely due to habitat alter-
ation and fragmentation as a result of timber
harvest. Three of the four sites located
since 1989 have produced young over the
last tnr2e years. Itis unknown when these
sites were first occupied because extensive
surveys were not initiated until around 1989.
It is possible that one of the sites (3252) was
not occupied until 1992.

7/18/95

Current Conditions

The Spencer Creek watershed contains
10,384 acres of spotted owl nesting/roost-
ing/foraging habitat, which comprises 34
percent of the watershed in federal owner-
ship. The distribution of this habitat is
shown in Map 22.

Within the Spencer Creek watershed,
nesting roosting/foraging habitat is present
within ai land allocations. Acreages of
nesting roosting/foraging habitat are pre-
sented by land allocation in Table 26.

Within the Spencer Creek watershed, owls
in six cf the nine activity centers that have
been active within the last three years, have
produced young. Of the 13 activity centers
known: 1o be present since the 1970s,
roughiy nalf currently support reproductive
pairs. - The Master Site Number, name,
locaticn. reproductive history, and year the
birds were first located are presented in

S N
lauic co.

Of the sootted owl activity centers occupied
within the last three years, two are located
within Late Successional Reserves, two
within Critical Habitat Unit OR-37, one in the
overiap area of Critical Habitat and Late
Successional Reserve, one within the
Mour:z.n Lakes Wilderness, and three

ithin tre matrix (Table 27). One of the owls
now iccated in a Late Successional Reserve
originz y nested in the wilderness area to
the ncrn.

The amount of habitat within the 1.2 mile
home range radius for the 13 spotted owl
activity centers within the watershed, is
presentzd by site in Table 28. Where the
quantty of suitable habitat within the home
range radius is less than 40 percent of the
med:ian home range area (as estimated by a
1.2 mie radius circle), the pair is considered
to be i~ habitat below levels sufficient for
adeguere survival and reproduction.

Eleven out of the thirteen owl pairs have
habiat ievels where survival and reproduc-
tion are expected to decrease. The two
pairs -~2* have sufficient habitat levels are in
the w zzrness or a Late Successional
Resz~vs.
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For those activity centers on lands adminis-
tered by the Bureau of Land Management,
100-acre Late Successional Reserves have
been mapped. Those spotted owt activity
centers on National Forest System-adminis-
tered lands which are outside of Late
Successional Reserves R0-227 or R0-228
have not had the 100 acre Late Succes-
sional Reserves designated. These areas
will be designated in the near future. The
actual locations of these unmapped Late
Successional Reserves cannot be revealed
to the public.

One thousand, nine hundred and twenty-
eight acres of suitable nesting/roosting/
foraging habitat within the Spencer Creek
watershed lie within designated Critical
Habitat for the spotted owl, of which 940
acres are within the mapped Late Succes-
sional Reserves. Two currently active pair
sites occur within that portion of the Critical
Habitat outside of the Late Successional
Reserve. Site 2265 is low on habitat, in both
the 0.7 and 1.2 mile circles. It's long-term
viability in the face of additional habitat
removal is unknown. Site 1784 is slightly
low in habitat within the 0.7 mile circle, but
has a suitable quantity of habitat within the
1.2 miles. This site would likely persist in

“the absence of additional habitat loss. This

Critical Habitat Unit was designed to provide
a cluster of breeding spotted owls to form a
source population. Atleast one of the two
sites (1784) could function in this capacity.

Regional Population

The Spencer Creek watershed lies on the
eastern edge of the range of the northern
spotted owl. It contains parts of one large
Late Successional Reserve (RO-227), one
wilderness area, and is seven miles north-
east of another large Late Successional
Reserve (RO-247) (see Map 21). One
additional smali Late Successional Reserve
(RO-228) lies within the boundaries of the
watershed. Atotal of 5,845 acres of the
watershed are within designated Late
Successional Reserves and 5,920 acres are
within the Mountain Lakes Wilderness.

Late Successional Reserve RO-227 lies
partially within the watershed and extends to
the northwest. This Late Successional
Reserve encompasses approximately
52,400 acres of Federal land, of which

27,200 acres (52 percent) are currently
considered spotted owl habitat (USDA,
USDI 1994). Site RO-227 contains 37
known spotted owl sites (1987 ¢ 1993),
including 13 pairs that are known to have
successfully reproduced. This Late Succes-
sional Reserve is generally weli surveyed
and this number may accurately represent
the current population of owls wTin the Late
Successional Reserve. Site RO-227 is
immediately adjacent to the Mountain Lakes
Wilderness and is connected tc a :arge
block of high elevation wildemess and
Crater Lake National Park to thz north (see
Map 21). There is one known socted owl
site within the Mountain Lakes ¥vidarness.
Owils associated with this site —z, freely
interact with RO-227 and there*z-s supg 2-
ment the population cluster.

The currently known populatior w'tnn Late
Successional Reserve R0O-227 z~d the
adjacent wilderness is greater t~2n 20 sites,
though the habitat condition anc viabiiity of
the individua! sites is unknown. 1 is very
likely that some of these sites a-= currenty
supported by habitat outside thz Late
Successional Reserve boundar ss or may

be below habitat levels that wow 2 continue
to support breeding sites. The i~:eragency
Scientific Committee (Thomas e: 2i. 1990}
concluded that individual popu!zzans of 20
interactive breeding pairs were - <gly to
remain viable and extant for the shcrt to
intermediate term without high .=v&ls of input
from outside populations, althc z= they cid
assume some interaction or disz<rsal with
neighboring population centers.

For the Spencer Creek watersrzd, informa-
tion and time was insufficient tc evaluate the
habitat condition of each owl siz= within the
Late Successional Reserve, or ose
immediately adjacent to thé wa:=-sned.

The other large Late Successic~z Rese~ve
(RO-247) lies approximately s=.2n mi'es to
the southwest of the watershec sse Mao
21). This Late Successional Rzsznve
encompasses approximately 3z 230 acres
of Federal land of which 9,800 232 cercens)
is currently considered spottec z«! naditat
(USDA, USDI 1994). The Late S_zces-
sional Reserve contains 19 knz .« 322
owl pairs or resident singles ().— s.com
George Arnold, BLM Medforg T srict
RO-247 is well surveyed and -

[{]]
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likely accurately represents the current
population of owls within the Late Succes-
sional Reserve. This Late Successional
Reserve is composed of checkerboard
Federal lands, reducing its effectiveness as
interior habitat and ensuring some continued
fragmentation in the individual spotted owl
home ranges.

Although the current spotted owl population
within RO-247 is close to having 20 pairs,
the viability of individual sites is unknown.
Given the low percentage of habitat within
the Late Successional Reserve, some
individual sites are likely to have been
severely impacted and may not be viable in
the short term. Additional support from pairs
on lands adjacent to RO-247 would reduce
the chance of local extirpation of the species
in this Late Successional Reserve. How-
ever, to supplement the population the
additional owls would need to freely interact
with the owls within the Late Successional
Reserve. Spotted owls within the Spencer
Creek watershed lie some distance from
RO-247. The most direct route between
Spencer Creek and RO-247 contains a large
block of non-federal land that may affect
movements. Birds could move westerly,
then south threugh checkerboard Federal
fands to the Late Successional Reserve.
Birds could disperse between the Spencer
Creek watershed and RO-247; however, it is
unknown it pairs from Spencer Creek would
contribute to a functional population cluster
in RO-247.

A small Late Successional Reserve (RO-
228) lies within the boundaries of the
watershed, immediately south of the Moun-
tain Lakes wilderness. This area contains
approximately 2,800 acres of federal land in
a checkerboard pattern interspersed with
private ownership, of which 1,500 acres (54
percent) is currently considered suitable
spotted owl habitat (USDA, USDI 1924).
This Late Successional Reserve currently
contains two known spotted ow! sites.
Within the past three years one site was
occupied by a single bird and the other site
was occupied by a pair for which reproduc-
tion has not been documented.

Late Successional Reserve RO-228 is

extremely smail and fragmented by checker-
board ownership, and is therefore unlikely to
retain a viable population of spotted owls by
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ttself. Habitat within this area may support
more than one reproductive pair over time,
as habitat conditions improve. It may also
lend habitat support to sites within the
immediately adjacent portions of the Moun-
tain Lakes Wilderness.

Dispersal Habitat in the
Spencer Creek Watershed

Young spotted owls leaving their natal areas
each fall are the primary source of dispers-
ing individuals, contributing to the inter-
change of genetic material and supporting
existing local populations. Dispersing young
provide the best source to replace territorial
adults that have died. For populations 10
survive and remain viable, particularly in
isolated reserves such as the Late Succes-
sional Reserve systam, dispersing individu-
als must be able to survive and move
amcng the reserves at levels at least
sufficient to replace lost adults. This in-
cludes movements out of, and back in:s. the
same reserve.

According to research on the dispersa! of
spotted owls, approximately two-thirds of
young spotted owls radio-tracked from their
natal area ended up within 12 miles of their
starting place. The Interagency Scientific
Committee designed their reserve areas to
occur within 12 miles to encourage dispersal
(Thomas et al. 199C). This concept was
translated into the Late Successional
Reserve system of the Northwest Forest
Plan. While birds may move more than 12
miles of each other, it is likely that dispersal
habitat within this distance of a reserve is of
greater value in allowing movements
between Late Successional Reserves than
areas further away. Therefore, mainta™ing
or developing habitat within 6 miles of z2ny
individual Late-successional Reserve is the
most critical to promoting dispersal. Ewvan
where habitat does not lie directly betw. 22n
Late Successional Reserves, it functic~s to
provide for the survival of young that move
out of, then back into, the Late Successiona!
Reserve.

The percentage of cispersal hatitat present
within each quarter township within thz
watershed is presented in Map 23. Bzsad
on stand exam data and aerial photo
interpretation condu:cted in 1988 and 1592,
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dispersal condition was determined for
quarter-townships in the watershed.

For those quarter-townships that cover all or
a portion of the Spencer Creek watershed,
all but two have adequate dispersal condi-
tions on federal land (see Map 23). One of
the quarter-townships deficient in dispersal
habitat on federat lands is T.38S., R.6E,
northwest quarter, which is just south of the
Mountain Lakes Wilderness on Forest
Service-administered lands. This quarter-
township has 43 percent of the federal land
base in dispersal habitat. The other quarter-
township is deficient on Forest Service-
administered lands only. However, itis in
the southeastern portion of the watershed,
relatively distant from the Late Successional
Reserves and therefore less likely to affect
dispersal among the Late Successional
Reserves.

The Pacific Meridian Resource data query
indicated that dispersal condition is inad-
equate in the majority of the quartcr town
ships.

Regional Dispersal

The large Late Successional Reserves RO-
227 and RO-247 lie within four miles of each
other at their closest point, though this point
is west of the Spencer Creek watershed
(see Map 21). In this southern portion of the
Cascade Mountains in Oregon, the Late
Successional Reserve network is restricted
to a single chain of reserves, increasing the
importance of maintaining populations within
each reserve and potential for significant
movement between reserves.

Immediately southwest of the watershed is a
large block of relatively-contiguous private
land that lies immediately between much of
the Spencer Creek watershed and the Late
Successional Reserve RO-247. This private
land potentially restricts movements through
the southwestern portions of the Spencer
Creek watershed between RO-247 and RO-
227. Movements would still be possible
through the northwestern portion of the
Spencer Creek watershed and presumedly
south through the Jenny Creek Watershed.
In fact, spotted owls banded as juveniles
within the Spencer Creek watershed have
been relocated on the Klamath National
Forest to the south in California, which

indicates these birds are currently able to
successfully disperse to the south.

Dispersal is very important to maintaining
the connection of populations within and
between physiographic provinces to improve
population stability and viability. Given the
low levels of nesting/roosting/foraging
habitat in Late Successional Reserve RO-
247, it is particularly important to support the
population with significant dispersal of
spotted owls from the neighboring Late
Successional Reserves, such as R0O-227.
Maintaining adequate dispersal habitat
within the Spencer Creek watershed is
important to retaining connection between
the populations.

Trend

The risk of losing spotted owl habitat to fire
and insects has probably increased in scme
overstocked stands within the mixed conifer
zone. Currently, higher fuel loads, more
uniform multilayered canopies, and altered
densities and species composition in such
areas could result in an increased risk of a
stand replacement fire and/or increased
insect infestations. According to Agee
(1993), a stand replacement fire would
destroy owl habitat for at least 80 years.
Within the red fir zone, stand conditions
probably remain closer to the historical
situation. The risk of owl habitat loss to
stand replacing fires and/or insect infestaticn
is much lower in the Shasta Red Fir Zona.

Historic information is lacking to measure
the trend in dispersal habitat for spotted
owls within the Spencer Creek watershed.
However, the conversion of mid- and late-
seral forest to early-seral and plantation
stands has likely reduced the dispersal
condition of the landscape.® This is particu-
larly acute in the areas with significant
private lands as these areas have the
greatest conversion rate to early-seral fcres?
and are likely to remain in early- to mid-sera!
condition with continued management fcr
wood fiber.

Based on the Northwest Forest Plan alicca-
tions and requirements, approximately
13,680 acres (25 percent) of the entire
watershed would be in a reserve status
(mapped and unmapped Late Successicna!
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Reserves, Riparian Reserves and Wilder-
ness). Most of this is concentrated in the
north and northwest portion of the water-
shed. Within the matrix, 5.5 percent of the
federal lands are within Riparian Reserves,
unmapped Late Successional Reserves, or
the Bureau of Land Management's protected
buffer areas around unmapped Late Suc-
cessional Reserves. This area, by itself, is
inadequate to provide adequate dispersal
condition for spotted owls.  The requirement
for 15 percent of federal lands within the
watershed to be maintained in late-succes-
sional forest, would only ensure 15 percent
dispersal habitat. ‘

Given the partial harvest methods commonly
used in this area, it may be possible to
maintain adequate dispersal conditions
within the harvest constraints of the North-
west Forest Plan for matrix lands.

The two spotted owl activity centers (1785
and 2758) which currently have sufficient
habitat within the 1.2 mile home range
radius, are likely to remain viable because
they are located in wilderness or Late
Successional Reserve and are in the red fir
zone. Habitat conditions for two additional
owl sites (0039 and 0024) are likely to
improve because of their location in Late
Successional Reserve RO-227 and RO-228.
The remaining spotted owl activity centers
within the watershed are located in the
matrix and are currently below the take
tevel. itis unlikely these owl sites will
remain viable over time.

Summary

Historically, nesting habitat for the spotted
cwl was likely present in the red fir zone and
upper elevations of the mixed conifer zone.
The lower elevation area of the Mixed
Conifer Zone probably provided foraging
habitat. The decrease in quantity of late-
successional forest in the red fir zone has
most likely decreased the availability of
suitable nesting sites. In the mixed conifer
zone, fire exclusion has helped create a
troader landscape pattern of multiple-
cancpied stands with thick understories,
{n0Ugnt to be suitable spotted ow! habitat
(Agee and Edmonds 1992, cited in Agee
1993). However, a large amount of the
‘mixed conifer zone has been logged.
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Of the thirteen spotted owl activity centers
known to be occupied since the 1970s, nine
have been active within the last three years.
Six of these nine sites have had successful
reproduction within the last three years. The
loss of occupancy by reproductive spotted
owls is most likely due to habitat alteration
and fragmentation as a result of harvest.

The majority of spotted owl habitat available
occurs in the wilderness or Late Succes-
sional Reserve. Of the nine spotted owi
activity centers occupied within the last three
years, four are located in wilderness or Late
Successional Reserve and five in the matrix.
two of which are in Critical Habitat Unit OR-
37.

Dispersal habitat within the Spencer Creex
watershed is adequate except within one
quarter-township close to the Late Succes-
sional Reserves. This quarter-township has
43 percent dispersal habitat on federal
lands. Although a new dispersal habitat
Query sacuid te run on the Pacific Meridian
Resources data and any discrepancies with
the stand data examined, for now dispersal
condition appears adequate in the matrix to
provide exchange of spotted owls between
these two Late Successional Reserves.

There are two late successional reserves
within the Spencer Creek watershed. Late
Successional Reserve RO-227 has greate:
than 20 interactive breeding pairs of spctiad
owls; therefore, the population is likely 12
remain viable and extant for the short tc
intermediate term. Late Successional
Reserve RO-228 is unlikely to retain a
population of spotted owls alone, due to its
small size and interspersion with private
ownership; however, provided habitat :
conditions remain suitable in the Mountain
Lakes Wilderness, this area would provice
for exchange and interaction with the
population of owls in Late Successional
Reserve RO-227.

A large Late Successional Reserve (RO-
247) approximately seven miles to the
southwest of the Spencer Creek watershed
nearly has the recommended number ¢f cwl
pairs; however, many of these pairs havs
less than the amount of habitat needes tc
remain viable. In order for this populaticn cf
owls to remain viable, it needs tc be suppie-
mented with owls from adjacent lands. Ore
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source of spotted owls would be from Late source of spotted owls to RO-247 because
Successional Reserve RO-227. Over the of the expected long-term viability of the owl
long term it is less likely the matrix of the sites in the matrix of the Spencer Creek
Spencer Creek watershed would provide a watershed.

Table 25. Reproductive history for the northern spotted owl activity centers within the
Spencer Creek Watershed

Owl Site Name Location Reproductive Year
Site History First
No. 1994 1993 1992 Located
2758 Upper Clover Creek T38S, R6E, S3 P P P/Fn 1991
1785 High Knob | T37S,R6E,S32 R2Y P R2Y 1990
1770 Little Aspen Butte T38S,R6E,S2 S S U 1977
0039 High Knob T37S,R5E,S36 P/FN P R1Y 1972
1784 Ichabod Quarry S, T37S,R5E,S33 S ATy P 1982
2263 Crystaliine Spring T37S,R5E,S35 u U U 1977
2265 Burton Butte T38S,R5E,S9 R2Y P P 1977
0023 Buck Lake T38S,R6E,S7 U U U 1972
0024 Buck Peak T38S,R6E,S9 U U S 1977
0100 Buck Lake (BLM) T38S,R5E,S23 U U U 1974
2390 Spencer Creek T38S,R6E,S19 U U U 1991
3252 E. Miners Creek T38S,R6E,533 P/FN R1Y P 1992
2065 Miner's Creek T39S,R6E,SS 2A R1Y R2Y 1989
P = Pair

FN = Failed Nest

R1Y & R2Y = Reprcductive with 1 of 2 young

S = Single Bird

2A = 2 Adults

U = Unoccupied.

Table 26. Acres of total nesting/roosting/foraging habitat within the Spencer Creek
Watershed by land allocation

LSR 2,014
RR 288
UMLSR 184
WLD 3,080
MATRIX 4,818
SR = Late Succsss tnal Szsen e

]R = Ripanan Reizn2 e

UMLSR = Unmaccsaz Late S_ccessicnal Resenve

WILD = Wilderness
S A e
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Table 27. Spotted Owl Activity Center Status in 1994, by Land Allocation'

OWL  CUR. CHU LSR CHU/LSR RR CHU/RR WLD MATRIX
SITE# ACT.

2758
1785
1770
0039
1784
2263
2265
0023
0024
0100
2390
3252
2085

>( [

K<ZZ<KZ<KZ << <<
voX
1] x t

XX X X

‘Sites active within the iast three years

Abreviations used in the Table:
Cur. Act. = Current Activity CHU = Critical Habitat Unit LSR = Late-Successional Rzssrve
RR = Riparian Reserve WLD = Wilderness

Table 28. Spotted Owl Neting/Roosting Habitat

Owl Site Acres of Habitat Percent Below Take
Within Of HRR Level
025 0.7 1.2 >500 acres/>1182 acres Y/N
Miles 0.7 mi/1.2 mi
2758 113 678 1839 ' Y/Y *N
1785 118 730 1893 YY N
1770 76 474 Q72 N/N Y
0039 86 420 1267 NY Y
1784 60 378 1185 N7Y Y
22863 62 462 1445 NY Y
2265 94 454 820 N/N Y
0023 54 224 572 N/N Y
0024 66 366 722 N/N Y
0100 - 86 312 510 N/N Y
2390 80 422 818 N/N Y
3252 42 286 628 N/N Y
Y

2065 74 302 568 NN
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Without field verification, it is unknown how
much if any could be suitable habitat.
Because of this, only preferred habitat was
quantified and discussed. Although second-
ary habitat could not be reliably quantified,
maps of it are available and could be used
for field verification of forest types consid-
ered to be of secondary importance.

Snag data were not available for stands

believed to be representative of the habitat
types preferred by the wildlife species
analyzed here; therefore, an analysis of the
adequacy of snags was not conducted.

The Pacific Meridian Resource wildlife
species queries reflect a fairly accurate
picture of the preferred habitat available for
a given species. The quantity of habitat is a
rough estimate.

Analysis Discussion

Historic Conditions

Historically (1945), approximately 55 percent
of the ponderosa pine and mixed conifer
forest within the Spencer Creek watershed
was in mid and late-seral stages, 41 percent
was in early-mid, and three percent was in
early.

Historical data from Leiberg (1899) indicates
the percent of ponderosa pine forest within
the vicinity of the watershed by township
and range was as follows:

T.37S, R.6E - 10%
T.37S,R5E - 1%

T.38S, R.7E - 80%
T.38S, R.6E - 30%
T.38S, R.5E - 25%
T.39S, R.7E - 73%
T.39S, R.6E -31%
T.39S, R.5E - 60%

It is important to note that only a portion of
the watershed occurs within each township.
The majority of the watershed is within T.
388, R. 5E and 6E where the percent
composition of ponderosa pine forest ranged
from 25 to 30 percent. The greatest concen-
tration of ponderosa pine forest appeared to
be within the southeast corner of the water-
shed in T.39S, R.7E. Figure 1 shows the
location of the townships and the percent
forest composition within these townships.

According to the 1945 Klamath County
Inventory, ponderosa pine was the dominant
component on approximately 25,000 acres
(46 percent of the watershed).

According to Merle Anderson (pers. comm.,
1994), there was mainly ponderosa pine in
the area with some sugar pine, white fir, and
red fir. The area he was referring to is
assumed to be the general area of the
Spencer Creek watershed. The characteris-
tics of late-seral ponderosa pine have been
described by various sources. According to
Agee (1993), the lower elevation mixed
conifer forests with a large component of
ponderosa pine were open and parklike in
the mid-nineteenth century. Covington and
Moore (1994a) describe the large size of
pine trees, the forest's open structure (less

. than or equal to 25 to 30 percent canopy

closure), the low abundance of underbrush
or small trees, and the excellent grass cover.

At the turn of the century 10 to 15 percent of
the treec in the nonderosa pine forests had
trees with dead tops. Insects killed about
one tree per acre. Rcot pathogens also
contributed to the snags in the stand
(Munger 1917, cited by Hopkins et al. 1993;.

Process of Change

The ponderosa pine forests within the
watershed have changed considerably from
historic conditions due to timber harvest anc
fire exclusion. The greatest change has
been the loss of large pine through harvest.
including the conversion to plantations. Fire
exclusion has contributed to the increase in
compasition of shade-tolerant species
including white fir and a dramatic decrease
in shade-intolerant species including ponde-
rosa pine, sugar pine. and {o some degree
Douglas fir. )

In the lower part of the watershed, the large
old growth pine were some of the first trees
to be removed on toth private and federal
land. The conditicn of the stands on both
National Forest System Lands and those
administered by the Bureau of Land Man-
agement indicate trz: the dominant harves:
prascription was unti recently overstory
remcval of large cvsrstory trees (ponderosz
pine, Douglas fir, a=d sugar pine). Weyer-
haeuser Company has entered a typical
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C. Ponderosa
Pine Associated
Species

Introduction

Under this subsection, the analysis of the
function of the physical habitat for wildlife is
focused on species that are strongly associ-
ated with ponderosa pine forest. The
historic condition of the ponderosa pine
forest, how this forest has changed, and
how these changes may have affected the
wildlife species dependent upon it, will be
discussed. More detailed analysis is made
for those species determined to be the
highest priority for analysis. These include
the federally listed bald eagle and species
requiring protection buffers in the “Standards
and Guidelines" of the Northwest Forest
Plan (white-headed woodpecker, biack-
backed woodpecker, pygmy nuthatch, and
flammulated owl).

Species' life history information is inciuded
to answer portions of the key questions and
to clarify the discussion on historic habitat
conditions, changes, and current conditions.

Information on the ponderosa pine forest is
discussed in detail under the Vegetation
section (Mixed Conifer Zone and Ponderosa
Pine Zone). Some of that information is
summarized below where it is pertinent to
the discussion of wildlife.

Issue 7: Habitat for Federally
listed, proposed, or candi-
date species; State listed
species; USDA Forest Ser-
vice Region 6 Sensitive Spe-
cies; and BLM Special Status
Species of wildlife has been
altered.

Key Questions: Where does occupied
and/or potential habitat occur? Whatis
the condition of this habitat for species
determined to be the highest priority for
analysis?
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Key Question: How have these species
and/or their habitat been affected by past
management activities?

Key Question: Where does occupied
and/or potential habitat occur for those
species which require protection buffers
as stated in the Record of Decision for
the Northwest Forest Plan?

Assumptions/Analytical
Process

Pacific Meridian Resource data was used to
map preferred habitat for the bald eagle,
white-headed woodpecker, black-backed
woodpecker, pygmy nuthatch, and
flammulated owl. Queries were developed
based on literature review of the habitat
requirements for these species. Pacific
Meridian Resource classification categories
did not always perfectly match habitat

criteria, therefore there may be errors for
snme anecies

The literature reviewed to develop each
query by species is as follows:

+Bald Eagle: U.S. Fish and Wildlife
Service 1986; Anthony and Isaacs
1989,
+White-headed woodpecker: Blair
1998; Frederick and Mocre 1991;
Marshall 1992.
¢ Biack-backed woodpecker: Marshall
1992a; Marshall 1992b; Goggans,
Dixon, and Seminara 1988.
4 Pygmy nuthatch: Chapel et al. 1992;
‘ Marshall 1992a.
¢ Flammulated owl: Hayward and
Verner 1994; Marshall 1992a.  »

Suitable habitat may be underestimated for
some wildlife species due to the Pacific
Meridian Resource classification system for
tree species. Preferred habitat is mapped
when the preferred tree species are speci-
fied to be dominant or codominant within a
stand. In this case there is a high level of
confidence the suitable habitat is present.
However, where there is less than 25
percent of any one given tree species in a
stand, the composition is unknown and it is
referred to as a mix. Some moderately
suitable, or secondary habitat may be
present in the stands categorized as mixed.
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stand on the average of five times and has
recently thinned their stands leaving residual
ponderosa pine at very low densities (Sokol
1994).

The change in structure of the ponderosa
pine forest within the watershed has been
the reduction of large, old growth pine and
the ability to recruit old growth pine into
future stands (see the Terrestrial section,
Part |. Vegetation for more detail).

Current Conditions

Under current conditions within the water-
shed, 7 percent of the mixed conifer/ponde-
rosa pine forest is in late-seral, 18 percent is
in mid-seral, 44 percent is in early-mid, and
31 percent is in early-seral stage forest. The
lower portion of the watershed is comprised
of second growth ponderosa pine, Douglas
fir, and white fir ranging in size from 6 to 18
inches in diameter at breast height. The
largest concentrations of late-successional
stands occur on federal lands in the upper
two-thirds of the watershed.

Currently, about 8,500 acres (8 percent) of
the watershed is in ponderosa pine.

Wildlife

There are at least 16 known species of
wildlife that are associated with ponderosa
pine fcrests or forests with some component
of this tree species. Twelve of these wildlife
species are known to occur within the
Spencer Creek watershed and two may
potentially occur (see Appendix 5). A
detailed analysis of five of these species is
covered below.

Bald Eagle

The baid eagle is listed as threatened in
Oregon by the U.S. Fish and Wildlife Ser-
vice. The Spencer Creek watershed is
within the Klamath Basin Recovery Zone
under the Pacific Bald Eagle Recovery Plan.
Spencer Creek does not fall within a “Key
Area’ for which target recovery territory
goals have been set. The nearest “Key
Area’ is the Klamath River. Although
Spencer Creek is not within a “Key Area”,
the Recovery Plan states that eagle require-
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ments should be met in potential and
occupied nesting areas (USFWS 1986).

Bald eagles within the inland pacific north-
west are found in close association with
lakes, reservoirs, rivers, or large streams
that provide abundant prey and suitable
nesting habitat (Anthony et al. 1982;
Lehman 1979). In the Klamath Basin, the
majority of nests are located within 0.7 mile
of water. Bald eagle nests are usually
located in uneven-aged (multistoried) stands
with old growth components (Anthony et al.
1982). Trees selected for nesting are
characteristically the largest in the stand or
at least codominant with the overstory.
Trees typically used for perching and
nesting east of the Cascades on land
surrounding Upper Klamath Lake are
ponderosa pine, Douglas fir. and sugar pine.
This is consistent with the findings of a study
of nest trees in Oregon by Anthony and
Isaacs (1989). They found ponderosa pine
and Douglas fir were the mcst frequently
used species for nest construction.

Historic Conditions

Based upon the discussion of the historic
ponderosa pine habitat present within the
Spencer Creek watershed, nesting and
perching habitat is presumed to have been
fairly widespread in the lower portion of the
watershed in the vicinity of Buck Lake, a'cn
Scencer Creek, and along the Klamath
River.

The species of prey present historically has
not been verified; however, oral histories
indicate there is a good possibility that runs
of Chinook salmon occurred in Spencer
Creek and a chance that steelhead also
spawned in the creek. Verified runs of
anadromous fish were present in the Kla-
math River in the vicinity of Spencer Creek
anrd migratory rainbow trout and resident
trout were present within Scencer Creek. In
addition to these fish speciss suckers could
have provided a prey base izr the bald
eagle. Adetailed analysis cf the presence
and distribution of fish species within the
watershed is covered in the "Aguatic Re-
source” section.
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Prey in the form of waterfowi were probably
available at Buck Lake which was “swampy”
according to oral history from Merle Ander-
son who lived near the confluence of
Spencer Creek with the Klamath River
during the period before Buck Lake was
altered in the 1940s.

it is unknown how many eagle pairs may
have nested in the area historically but it is
likely there were reproductive pairs due to
the abundance of prey species and nesting
habitat.

Process of Change

Ponderosa pine provides one of the key
habitat components for the bald eagle. The
changes to the ponderosa pine forest are
discussed above and in more detail in the
“Vegetation™ section.

The biggest change in the prey base has
been the loss of anadromous fish runs in the

confluence of Spencer Creek. Salmon and
steelhead are now absent from this portion
of the river due to the construction of Copco
Dam in 1917. This dam is approximately 25
miles downstream from the mouth of Spen-
cer Creek on the Klamath River. Resident
trout and spawning runs of migratory trout
still occur within Spencer Creek. Eastern
brook trout are now present in Tunnel Creek
due to introduction which probably occurred
in the 1930s (J. Fortune, pers. comm. 1994).

Since Buck Lake was drained in 1944, the
number of waterfowl using the area has
probably decreased substantially. Another
source of prey has become available since
the draining of Buck Lake. According to
Hugh Charley (pers. comm, 1994b) who
currently lives at Buck Lake, hundreds of
ground squirrels are now present in the old
lake bed.

Current Conditions

One nesting pair of bald eagles has been
observed periodically along Spencer Creek
since 1991. The bald eagles observed
occupied a territory site along the creek in
1991 and 1992; however, no eggs or young

. were observed. The site was unoccupied in

1993. In 1994 the location of the site was

unclear (Isaacs and Anthony 1994); how-
ever, approximately one mile west of the
nest site, Waterbury observed a pair on
June 1, 1994 flying from west to east
(ODFW 1994).

Hugh Charley has observed an average of
four to five bald eagles a year in the Buck
Lake area. He has seen them during all
seasons, but particularly during the early
summer. He has observed the eagles take
ducks (pers. comm. 1994b).

Currently, suitable nesting habitat in the
watershed within 0.75 mile of Spencer
Creek, Buck Lake, and the Klamath River is
extremely scarce. Suitable nesting habitat is
presented in Map 24. Habitat within 0.75
mile of these water sources is the most likely

- to be used for nesting, based upon data for

nest sites in the Klamath Basin (Anthony et
al. 1982).

Trends

Considering the very limited quantity of
suitable nesting habitat in the watershed and
the limited foraging capacity of Buck Lake, it
is unlikely more than one or two pairs of bald
eagles would nest in the watershed in the
short term. However, considering the
distribution of nesting and foraging habitat
and the home range size of bald eagles, the
Buck Lake area would be the most likely site
for a second pair of nesting birds. In the
long term (100 years), more nesting habitat
may become available on federal fand with
proper management of ponderosa pine and
Douglas fir habitats; however, foraging
opportunities are limited within 0.75 miles of
suitable nesting sites on federal land. On
private land, which happens to be the
closest to more suitable foraging habitat, it is
unlikely pine greater than 20 inches diam-
eter at breast height will occur for many
decades, if ever.

White-headed
Woodpecker

White-headed woodpeckers prefer open-
canopied stands of mature and older
ponderosa pine and, to a lesser degree,
mixed ponderosa pine and Douglas fir
(Weber and Cannings 1976; Cooper 19689;
Burieigh 1972; Ligon 1973, cited in Biair
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1693; Frederick and Moore 1991). Sugar
pine, and red and white fir forests have been
reported to provide secondary habitat (Scott
etal. 1977, cited in Blair 1993). Home
range sizes for white-headed woodpeckers
vary depending upon the quality and frag-
mentation of the preferred habitat. Recent
estimates range from an average of 261
acres in good habitat to 1,100 acres in
fragmented habitat (Rita Dixon, pers.
comm., cited in Blair 1993).

White-headed woodpeckers prefer to nest in
snags. Snag diameters of nest trees in
Oregon averaged 26 inches diameter at
breast height according to R. Dixon (pers.
comm. cited in Blair 1993). Milne and Hejl
(1989) as cited in Blair (1993) reported local
breeding territories in the Sierra Nevada to
be about 24 acres in size. »

White-headed woodpeckers forage mainly
on large (greater than 24 inches diameter at
breast height) live ponderosa pine trees.
Dependence on ponderosa pine may be
partly explained by the fact that the large
seeds of this species comprise up to 60
percent of the annual diet and provide a
crucial winter food supply for these birds.
Ponderosa pine do not produce heavy seed
creps until 60 to 100 years of age.

Historic Conditions

Based upon the characteristics and distribu-
tion of the historic ponderosa pine habitat
present within the Spencer Creek water-
shed, breeding and feeding habitat is
presumed to have been fairly widespread in
the lower elevations of the watershed. It is
assumed that the white-headed woodpecker
was fairly common because of the historic
distribution of ponderosa pine.

Process of Change

Habitat reduction and the resulting in-
creased interspecific competition with other
cavity-nesting species is the most likely
cause for the decline of the white-headed
woodpecker throughout its range. Past
forest management practices applied in
ponderosa pine and Douglas fir habitat
types are assumed to have contributed to
the loss of large trees and snags important
to the white-headed woodpecker. Studies of
snag use by a variety of cavity-nesting birds
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of the Sierra Nevada (Raphael and White
1984) suggest that the foraging niche of the
white-headed woodpecker strongly overlaps
with a wide range of other cavity-nesting bird
species. The inability of white-headed
woodpeckers to successfully compete with
these other cavity-nesting birds may be
limiting this species abundance (Milne and
Hejl 1989, cited in Blair 1993).

Current Conditions

Surveys have not been conducted in the
Spencer Creek watershed for the white-
headed woodpecker, therefore its frequency
is unknown.

Currently. less than 1,500 acres of preferred
habitat occurs within the Spencer Creek
watershed for the white-headed wood-
pecker. This habitat is scattered across the
landscape (see Map 25).

Patch size of the preferred habitat was not
aeiermined; nhowever, considering the
fragmentation of the preferred habitat and
the relatively large home range size required
in fragmented habitats, the white-headed
woodpecker is probably relatively scarce in
the watershed.

Trends

Considering the quantity, distribution, and
declining health of the preferred forest
habitat types in the watershed, suitabie
habitat conditions will remain scarce in the
short term. With proper management in
appropriate forest types, including controlled
burns and control of tree species composi-
tion and density through thinning, habitat
may become more available on federal
lands within 60 to 100 years. With manags-
ment of protection buffer requirements for
this species, conditions could improve in
forest stands which currently meet the
minimal requirements for this bird. Unless
management practices change, it is unlikely
habitat will develop on private lands.

4-117




Spencer Creek Watershed Analysis

4-118

Pygmy Nuthatch

The pygmy nuthatch prefers uneven-aged
ponderosa pine forests with medium to large
sized trees, although they will forage in
younger trees (Marshall 1992). Very limited
information was available on preferred
canopy closure fevels. In a study of pre-
ferred habitats in Arizona, canopy closure
was usually less than 50 percent
(Cunningham et al. 1980, cited in Chapel et
al. 1992).

The pygmy nuthatch is heavily dependent
on snags which are used for nesting and
feeding. Nuthatches prefer large broken-
topped snags with a minimum of 60 percent
bark which are at least 24 inches diameter
at breast height (Marshall 1992).

The breeding territory size of pygmy
nuthatches is about 5 acres (Marshall 1992).

Historic Conditions

Ponderosa pine provides the preferred
habitat for the pygmy nuthatch. The condi-
tion of the historic ponderosa pine forests
are discussed above and in more detail in
the Vegetation section.

Based on the habitat needs of the pygmy
nuthatch, the characteristics of the historic
ponderosa pine forests appear as though
they would have met the needs of this
species.

Process of Change

Changes to the ponderosa pine forest are
discussed above and in more detail in the
Vegetation section.

Current Conditions

Currently less than 1,500 acres of habitat
preferred by the pygmy nuthatch is present
within the Spencer Creek watershed. This
habitat is scattered across the landscape.

Considering the small home range size of
this species, it is probably more abundant
than species with large home range sizes
such as the white-headed woodpecker.
Because the number and sizes of snags
present is unknown, the capability of the
habitat to support this species is unknown.

Trends

Considering the quantity, distribution, and
declining health of the preferred forest
habitat types in the watershed, suitable
habitat conditions (such as large pines) will
remain scarce in the short term. With proper
management including controlled burns and
control of tree species composition and
density through thinning, habitat may
become more available on federal lands
within 60 to 100 years. With management of
protection buffer requirements for this
species, conditions could improve in forest
stands that currently meet the minimal
requirements for this bird.

Black-backed
Woodpecker

In Oregon the black-backed woodpecker is
associated with lodgepole pine, ponderosa
pine, or mixed forests containing the above
pine types mixed with true fir (Marshall
1992a). In response to local temporary
abundance of food, black-backed wood-
peckers are frequently found in areas having
fire, wind, or insect-killed trees that are
infested with bark-beetles. The black-
backed woodpecker tends to be more
common in lower elevation forests ranging
from 3,000 to 5,400 feet (Marshall 1992b).

For foraging, the results of two studies east
of the Cascade Range showed these birds
tend to select mature and over-mature
lodgepole and ponderosa pine, both live and
dead (Marshall 1992b). Bull et al. (1986)
cited in Marshall (1992b), found the average
diameter of forage trees to be 13 inches
diameter at breast height and 62 feet tall.

Resuits of studies in Oregon indicate a
preference for nesting in both live and dead
lodgepole and ponderosa pine, especially
those with heart rot. Black-backed wood-
peckers select for relatively small diameter
trees for nesting. Nest tree diameters
averaged between 11 and 20 inches diam-
eter at breast height depending upon the
study (Marshall 1992a). Buli et al. (1986),
cited in Marshall (1992b), believes this is
related to the fact that the sapwood layer is
thicker in ponderosa pines. The sapwood
decays more quickly than the heartwood,
therefore making nest excavation easier.
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A pair of black-backed woodpeckers is
believed to need a minimum of 956 acres of
lodgepole pine dominated habitat in mature
or over-mature condition according to
Goggins et al. (1987), cited in Marshall
(1992b).

Historic Conditions

Historic conditions for ponderosa pine are
summarized above and discussed in more
detail in the Vegetation section.

Klamath County Inventory data indicates
that about 98 percent of the lodgepole pine
forest was in the mid to late-seral stage in
1945. Prior to this, Leiberg (1899) indicates
‘there was a large burned area poorly
stocked with iodgepole pine which extended
from about 0.5 mile south of Buck Lake and
north out of the watershed.

Aerial photographs from 1940 to 1950
indicate the presence of bands of lodgepole
along Spencer Creek, in the area surround-
ing and upstream of Buck Lake, in the
Desolation Swamp area, and along a
tributary to Spencer Creek which enters just
downstream of Buck Lake. At that time,
there were approximately 4,930 acres of
forest dominated by lodgepole pine.

Process of Change

The changes in the ponderosa pine stands
are summarized above and discussed in
more detail in the Terrestrial part of the
Vegetation section.

The bulk of the stands that historically
contained mature and dying ponderosa pine
have been converted to actively growing
even-aged stands of young trees which will
likely be harvested before they can meet the
needs of the black-backed woodpecker.

Some harvest of lodgepole pine stands has
occurred in the Spencer Creek watershed.
The seedtree or clearcut harvest prescrip-
tions have been in small patches on federal
land. In addition, unauthorized cutting of
lcdgepole pine for firewood is a problem in
the Spencer Creek watershed. Both the
timber harvest and firewood cutting has
resulted in a decrease in the number of
lodgepole pine snags and downed wood.
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The composition of lodgepole pine stands
has changed due to fire exclusion with a
slow increase in shade tolerant species,
including white fir.

The 1940s aerial photos indicate a greater
amount of lodgepole pine in the vicinity of
Buck Lake, particularly along the western
and southern boundary, compared to
present. It is possible the decreased
quantity of lodgepole pine is a result of the
draining of Buck Lake which occurred in the
mid-1940s. Historically, this lake was
reported to be swampy and held up to four
to five feet of water in the spring after
snowmelt.

Current Condition

The current condition of ponderosa pine
forests is summarized above and discussed
in more detail under the Terrestrial part of
the Vegetation section.

The amount of lodgepole pine present in the
watershed has decreased from levels in the
1940s. Presently, about 2,866 acres of
forest dominated by lodgepole pine is
present. This is a decrease of abcu: <2
percent from 1945.

The amount of currently availatie preferred
habitat for the black-backed wcodpecker is
less than 2,000 acres.

The decrease in quantity and increase in
fragmentation of ponderosa and lodgepole
pine forests, in addition to the aitereg fire
regimes and woodcutting, have almost
certainly had a negative impact on the
abundance of black-backed woodpecxers.
Because the black-backed woodpecker
requires a large home range size, pcpula-
tions numbers are probably very low in the
watershed. ‘

Trends

The ponderosa pine forest is untikely to
provide sufficient quantities of suitabie
habitat within the short term. V/*h preper
management including contrc’sc b s and
control of tree species compcsion a~d
density through thinning, habiat may
become more available on feceral lands
within 60 to 100 years.
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Where dense patches of mature lodgepole
pine occur, future outbreaks of mountain
pine beetle will most likely occur, particularly
if drought conditions continue. This would
provide additional foraging as well as
nesting habitat for the black-backed wood-
pecker.

The forest is currently vuinerable to stand
replacing fires in the areas where the stands
are overstocked. Such an event would
provide a localized temparary abundance of
food for the black-backed woodpecker.

If unauthorized firewood cutting continues
unabated, the number of lodgepole pine
snags that provide habitat for this wood-
pecker species will continue to decrease.

Lodgepole pine forest within the watershed
offers the best opportunity to provide
enough available habitat to support repro-
ductive pairs of the black-backed wood-
pecker within the near future. Thirty-seven
percent of the lodgepole pinc forest present
is currently in mid-seral stage and should
provide suitable habitat within 10 to 20
years.

With management of protection buffer
requirements for this species, conditions
could improve in forest stands that currently
meet the minimal requirements for this
species.

Flammulated Owl

Although no systematic surveys have been
conducted for the flammulated ow! within the
Spencer Creek watershed, this species has
been documented in the northern portion of
the watershed.

The flammulated owl occurs mostly in mid-
level conifer forests that have a significant
component of yellow pine (ponderosa and
jeffrey pine). The flammulated owl will also
utilize very dry submontane interior Douglas
fir stands that are more open due to selec-
tive logging (Hayward and Verner 1994).
The flammulated owl’s preference for
ponderosa pine and/or Douglas fir has been
linked to prey availability of lepidopteran
species associated with these forests
(Reynolds and Linkhart 1992, cited in
Hayward and Verner 1994).

A significant selection for mostly open
patches of old ponderosa pine/Douglas fir
and avoidance of patches of both young
conifer and mature aspen vegetation was
shown by Linkhart 1984; Reynolds and
Linkhart 1992, cited in Hayward and Verner
1994,

In northeast Oregon, a study of habitat
structure and nest-tree characteristics
indicated habitat on ridges, upper slopes,
south and east slopes was generally se-
lected (Bull et al. 1990, cited in Hayward and
Verner 1994). Two studies in Oregen
indicated an average minimum nest tree
diameter of 22 and 28 inches (Goggans
1986 and Bull et al. 1990, cited in Hayward
and Verner 1994). Flammulated owls are
secondary cavity nesters. The preferred
cavities for nesting in Oregon are those
excavated by the pileated woodpecker (Bull
et al. 1990, cited in Hayward and Verner
1994). ‘

In contrast to foraging and nesting habitat,
preferred roosting habitat appears to be
dense vegetation. In one Oregon study,
these owls roosted disproportionately in
multifayered, mixed-conifer forest with a
ponderosa pine component (Goggans 1986,
cited in Hayward and Verner 1934). Pure
ponderosa pine stands were avoided,
although they strongly selected ponderosa
pines for roost trees within mixed conifer
stands. In Oregon, mean distances from
roosts to nests ranged from 27 yards to less
than 109 yards depending upon the stage of
the nestlings.

Average home range size during the breed-
ing season ranges from 39 acres during
incubation to 9 acres during the fledgling
period (Goggans 1986, cited in Hayward
and Verner 1994). :

Historic Conditions

Based upon the characteristics of the
historic ponderosa pine forest present within
the Spencer Creek watershed, breeding/
feeding habitat for the flammulated owl is
presumed to have been fairly widespread.
Data on the distribution of forest types from
1945 photographs indicate there were a few
patches of late-seral stage Douglas fir forest
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totaling 1,335 acres. Itis unlikely these
stands were open enough to provide suit-
able habitat for the flammulated owi.

Process of Change

Habitat reduction resuilting from forest and
fire management practices are the major
factors affecting the abundance and distribu-
tion of the flammulated owl. Some remnant
trees remaining after past logging may have
been sufficient in number and size to
provide some nesting cavities, but they were
not sufficiently dense to allow for safe
roosting. As fire suppression led to the
establishment of denser forest, more
roosting habitat may have become available;
however, the resulting poor foraging quality
would remain the major determinant of
population persistence (Hayward and Verner
1994).

Current Conditions

The quantity of preferred nesting/breeding
habitat in which the stands are open and
dominated or co-dominated by mature
ponderosa pine and Douglas fir, comprise
less than 900 acres. Disregarding canopy
closure, less than 1,500 acres have the
characteristics of suitable tree species and
size structure but may be either too dense or
open to provide optimal foraging or nesting
habitat. Suitable roosting habitat within
relatively close proximity to suitable nesting/
foraging habitat totals less than 2,500 acres.

Trends

Considering the quantity, distribution, and
declining health of the preferred forest
habitat types in the watershed, suitable
habitat conditions will remain scarce in the
short term. With proper management
including controtled burns and control of tree
species composition and density through
thinning. habitat may become more avail-
able on federal lands within 60 to 100 years.
With management of protection buffer
requirements for this species, conditions
could improve in forest stands that currently
meet the minimal requirements for this bird.
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Summary

The ponderosa pine forests within the
watershed have changed considerably from
historic conditions due to timber harvest and
fire exclusion. The greatest change has
been the loss of large pine through harvest,
including the conversion to plantations. The
presence of shade tolerant species such as
white fir, is preventing the recruitment of
ponderosa pine into the forest. It is esti-
mated that the extent of forest dominated by
ponderosa pine has been reduced from
approximately 25,000 acres in 1945 to 8,500
acres currently. Very little of this is late-seral
ponderosa pine.

There are at least 16 known wildlife species
associated with ponderosa pine. The white-
headed woodpecker, pygmy nuthatch, and
flammulated ow! are all dependent upon
large ponderosa pine for breeding and/or
feeding. These species are protection buffer
species as defined in the “Standards and
Guidelines* of the Northwest Forest Plan.
The bald eagle is also dependent upon large
ponderosa pine for nesting habitat.

Without active management for the mainte-
nance of large ponderosa pine and restora-
tion of the recruitment potential for young
pine, the wildlife species dependent upon
this tree species will not be provided for
within the watershed.
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D. Deer and Elk

Introduction

Habitat mapping for deer is used.to repre-
sent the general distribution patterns of
escape cover for both deer and elk. Al-
though thermal cover is a factor to be
considered in the summer range for deer
and elk, escape cover was determined to be
the primary issue of concern on the summer
range. The density of roads is also dis-
cussed because it is a determining factor in
the quality and suitability of cover for deer
and elk.

Issue 11: The size and distri-
bution of big game cover
patches and foraging habitat
has been altered.

Issue 9: The density of
roads in the watershed is
negatively affecting wildlife.

Key Questions: How is the cover for
deer and elk distributed within the
watershed? Are there cover patches that
are inadequate in terms of size and
distribution? How does the quantity and
distribution differ from assumed historic
conditions, and what is the expected
long term condition of the cover habitat?

Key Question: What is the potential
impact of the density and distribution of
roads open to vehicular traffic on wildlife
and on their available habitat?

Assumptions/Analytical
Process

This discussion is based on modeling of
escape cover for deer using the Pacific
Meridian Resource Satellite imagery data.
Hiding cover was considered to include all
forest types consisting of trees at least pole
size or larger and plantations with trees at
least 5 feet tall. Canopy closure in these
types had to be 41 to 100 percent to qualify
as escape cover. Small trees up to about

six feet tall are a very important component
of hiding cover. Decadent brush was also
included where canopy closure levels were
between 56 and 85 percent. References
used to determine habitat criteria for hiding
cover were obtained from Shimamoto and
Airola (1981) and Thomas (1979).

The satellite imagery data are limited in
terms of the ability to map understory trees
where there is a dense overstory. Because
of this, escape cover mapped most likely
varies in quality depending upon how much
understory vegetation is present. In addi-
tion, the map may not represent all of the
cover present in the watershed. Todo a
truly representative cover analysis, field
work would be necessary, but was not
conducted for this analysis due to time

- limitations. In addition, a detailed analysis of

the size and distribution of cover patches
and their relation to the size of openings was
not conducted.

The best application for the Pacific Meridian
Resource data is for deer habitat mapping is
to determine where cover habitat is the most
limiting in relation to foraging habitat and
road density.

Assumptions

The Pacific Meridian Resource data accu-
rately maps the categories for hiding cover.

The decadent brush is greater than five feet
in height.

Areas that have been clearcut provide
foraging opportunities for deer and elk until
the canopy cover shades out the early-seral
species.

Forage is more abundant along unconfined
to moderately confined reaches of streams
than along confined reaches (see the
Aquatic discussion).

Analysis Discussion

Historic Conditions

it is unknown what the historic population of
deer would have been in the Spencer Creek
watershed. Forage was probably less
abundant, but may have been in better
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the absence of cattle grazing. Cover was
most likely more abundant in the upper
watershed where fir forest was dominant. In
the lower watershed the forest was probably
more open and provided forage opportuni-
ties as well as some cover.

Elk were first spotted in the South Keno
Management Unit east of the Cascades
about 20 years ago. These elk were prob-
ably a cross between the Rocky Mountain
elk introduced into Crater Lake National
Park in the 1920s and Roosevelt elk from
the Rogue Valley.

Process of Change

The changes in the distribution of forage and
effective cover for big game is the result of

~ timber harvest, fire exclusion, high road
density, and forage competition with live-
stock.

Elk, which currently occur in the watershed
in summer, have probably moved into the
area partially in response to favorable forage
to cover ratios resulting from clearcut timber
harvest prescriptions (Waterbury, pers.
comm., 1994).

Current Conditions

The Spencer Creek watershed is strictly
summer range for the black-tailed deer
population and is within the “Keno Manage-
ment Unit”. Some of the deer found within
the watershed have been documented to
winter in the Agate Flat area in Jackson

County. Although the deer are mostly black-

tailed, some hybridization with mule deer
has occurred (Waterbury, pers. comm.
1994).

A resident herd of about 300 elk has be-
come established on the east side of the
Cascades north of the Klamath River. The
herd is referred to as the South Cascades
Herd. The Mountain Lakes Wilderness,
Spencer Creek, and Aspen Lake country are
believed to be part of the summer range for
this herd. They winter in the Johnson Creek
and Long Prairie Creek drainages at eleva-
tions between 3,500 and 4,500 feet.

According to the Pacific Meridian Resource
Satellite Imagery data query for deer cover,
cover habitat is scarce in the lower water-
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shed (see Map 26). This data query may
not represent some of the older plantations
which could be providing cover (see As-
sumptions/Analytical Process for more
details). In addition, the value and use of
the cover available is believed to differ
between deer and elk. This will be dis-
cussed below. The data query indicates the
cover present occurs as very small isolated
patches. In the Mountain Lakes Wilderness,
Surveyor Mountain area, and other areas in
the northwest portion of the watershed, fairly
large patches of cover habitat are present.
The distribution patterns of forage and cover
are not advantageous to deer. Forage is
present in clearcut areas, primarily in the
lower watershed, and in association with
Buck Lake, Spencer Creek, and portions of
Clover Creek. Cover, however, is inad-
equate along many of the unconfined
reaches of Spencer Creek and along Clover
Creek. Where forage is present, clearcuts
are generally too large in relation to the
amount of cover present to allow full utiliza-
tion. For mavimum use by deer, forage
areas should have no point farther than 600
feet from the edge of cover; use becomes
insignificant beyond that point (Thomas
1979). Cover appears to be adequate in the
higher elevation areas; however, according
to Beth Waterbury (pers. comm. 1994) these
areas are extremely forage poor due to the
late successional condition and fire exclu-
sion.

Important fawning habitat for deer probably
occurs in the riparian corridor along Spencer
and Clover Creeks, Buck Lake, and in -
association with springs and seeps through-
out the watershed. Many doe and fawn
tracks have been observed in these areas
(Waterbury, pers. comm. 1994). »

The high density of roads in the watershed
is believed to be tied to deer losses resulting
from poaching. Mountain fions, coyotes,
and bobcat are also believed to be having
an impact on the deer herd. Because these
predators are more effective where cover is
limiting, deer may be avoiding some good
foraging areas due to the threat of predation
(Waterbury, pers. comm. 1994).

The elk seem tc be more adaptable than the
deer, to the distribution of forage and cover
in the watershed. Even though there
appears to be a lack of cover in the
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clearcuts, elk appear to be utilizing this
source of forage. Other very important
forage sources are the wet meadows and
vegetation associated with springs and
seeps, especially in the spring and summer.
Elk have successfully taken advantage of
the existing cover patches in heavily roaded
areas as evidenced by low to moderate
hunting success (Waterbury, pers. comm.,
1994). It is not believed that poaching of elk
isa signficant cause of mortality.

Elk probably utilize Spencer and Clover
Creeks as well as spring sites for calving.
They also most likely utilize the mesic areas
in the upper reaches of Clover Creek and
the Mountain Lakes Wilderness. These
upper elevation areas are probably favored
by elk as long as water and forage are
available.

The density of roads in the watershed
averages 4 miles per square mile. The
Coordinated Resource Management Plan
recommends a maximum of 1.5 mileg ner
square mile to allow for more effective use
of existing cover by big game. The areas
that have cover present relatively close to
forage occur near Buck Lake and the
unconfined and moderately confined
reaches of Spencer Creek.

Trends

The distribution of cover and forage in the
lower watershed will probably not change
significantly. Plantations will become denser
and provide better cover and less forage,
whereas areas currently in cover condition
may be harvested and provide better forage.

If the Transportation Plan discussed in the
Coordinated Resource Management Plan
for Spencer Creek is implemented along
with the recommendations for road closures/
obliterations of this watershed analysis, the
quality of cover habitat for deer and elk
should improve.

The numbers of elk are continuing to expand
and are expected to reach the Oregon
Department of Fish and Wildlife’'s Manage-
ment Objective of 700 animals by the year
2000. Once the herd reaches the manage-
ment objective, intensive management is
proposed by the Oregon Department of Fish
and Wildlife. Provided the number of elk

does not exceed 700, it is believed there
would be no direct conflicts between deer
and elk for forage or cover. There is poten-
tial for competition between deer and elk for
fawning and calving habitat due to the
limited number of mesic sites next to good
cover. Elk are more adaptable and would
probably out-compete the deer (Waterbury,
pers. comm. 1994).

Summary

The Spencer Creek watershed provides
summer range for black-tailed deer and both
winter and summer range for the Cascade
Herd of elk. Currently, the distribution of
cover and forage are not advantageous for

- deer and elk, although the elk seem to be

less affected by the pattern of distribution
than do the deer. Cover is most deficient in
the lower portion of the watershed. Although
forage is present in clearcuts, cover patches
in the vicinity of these areas are small and
isolated. The presence of cover in the close
vicinity of riparian areas potentially used for
foraging, fawning, and calving, is especially
limited along the lower reaches of Spencer
and Clover Creeks. In addition, the density
of roads in the watershed is high and has
been continued to the poaching of deer in
the area (Waterbury, pers. comm. 1994).

Desired Future
Conditions for the
Terrestrial Section

On going mortality and future risk to existing
stands from fire, insects, and disease is
reduced.

Residual pine and Douglas fir component in
the watershed, particularly the large tree
component, is maintained and enhanced.

Prescribed burning is introduced into many
areas of the watershed on a cyclic basis.

Fuel loads and biomass levels are reduced

to levels where prescribed burning is
feasible on a cyclic basis.
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Root pathogens and diseases are arrested
or the spread is at least slowed.

Blister rust resistant western white pine and
sugar pine are made available and planted.

A sustainable supply of forest commodities
is provided for utilization, community stability
and economic opportunity.

Unauthorized firewood cutting is reduced,
particularly in sensitive areas.

No new plant species are added to federal
special status listings as a result of manage-
ment activities. Existing special status plant
species on the federal lists are adequately
protected. In addition, plant communities of
interest are adequately protected through
project design features. Sufficient data are
gathered on Northwest Forest Plan's Survey
and Manage species to adequately address
the needs of these species.

Grazing in riparian areas results in minima!
to no impacts.

The spread of noxious weeds within the
watershed has been arrested through the
implementation of an integrated weed
management program. Population levels of
noxious weeds have been reduced in the
watershed. No additional exotic vegetation
is introduced into the watershed.

Soil productivity has been maintained or
improved through the design, prescription,
and implementation of Best Management
Practices and other project design features
during land management activities. Produc-
tivity in areas of high impact has been
improved through restoration activities.

Viable late-successional habitat within the
watershed has been increased by complying
with the "Standards and Guides" of the
Northwest Forest Plan.

An opportunity for at least one connectivity
corridor within the Spencer Creek watershed
that connects blocks of existing late-succes-
sional forest with riparian areas and mead-
ows has been provided for late-successional
dependent wildiife species.
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The density of roads in the watershed,
particularly in areas to be retained as late-
successional forest or as connectivity
corridors, has been reduced.

Adequate dispersal conditions for the
spotted owl in the watershed within six miles
of Late Successional Reserve RO-227 has
been maintained.

The viability of spotted owl sites in Late
Successional Reserves RO-227 and RO-
228 that lie within 1.2 miles of the reserve
boundaries has been maintained and
improved.

The amount of late-seral ponderosa pine
within the watershed has increased.

Habitat for a stable nesting population of
bald eagles in the watershed has been
provided through the maintenance and
restoration of suitable nesting and foraging
habitat using the guidelines in the Pacific
Cald Eagle Recovery Plan.

The population levels of Protection Buffer
species (black-backed and white headed
woodpeckers) is met as stated in the
“Standards and Guidelines” of the Northwest
Forest Plan.

The density of roads in the watershed,
particularly in areas suspected to be fawning
habitat and in areas used for cover, has
been reduced.
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Part lll. Riparian
Ecosystem

A. Riparian
Areas

Introduction

This section describes the past and current
condition of the riparian zone resources and
the changes that have altered ecological
processes. It starts by describing the historic
condition and processes of the riparian
ecosystem. Then it describes how manage-
ment has altered condition and function.
Information about riparian dependent
species and ecology is then described to link
physical processes to effects in the biologic
community.

Two key questions were develop to address
the riparian ecosystem in Spencer Creek.
The first describes the changes in physical
structure and condition. The second focuses
on how these changes have influenced the
riparian dependent species. Special wet
habitats throughout the watershed will also
be discussed in the second key question.

(Note: See also the Terrestrial Ecosystem
section, Rangelands, for a discussion of
riparian conditions and attributes as related
to livestock grazing.)

Issue 12: Wetlands, riparian,
and meadow ecosystems in
the Spencer Creek watershed
have been altered.

Key Questions: What are the assumed
historic conditions and functions of
riparian areas in Spencer Creek water-
shed? Have management activities
altered riparian function?

Assumptions/Analysis
Procedure

A riparian zone consists of the stream
channel, the floodplain, and upland areas
that influence the stream environment.

Two components of the riparian zone will be
addressed -- the vegetative and pnysicai
structure. Physical structure includes form
and distribution. The physical and vegeta-
tive structures combine to determine the
following functions:

¢ Large wood recruitment;

¢ stream shading;

¢ delivery and transportation of water,
sediments, and organics; and

¢ biodiversity

Queries specifically related to riparian
vegetation were made in the Geological
Information System to classify all vegetation
bv seral stage within 100 and 300 feet of
both perennial and intermittent streams. An
additional query was run to determine
canopy closure within 100 and 300 feet of
both perennial and intermittent streams.
The queries resulted in a comparison of
riparian vegetation in 1945 to 1994 riparian
vegetation.

Table 29 and Figure 16 summarize the
queries for riparian vegetation within 300
feet of perennial and intermittent streams.
Early seral stage vegetation included: early
shrubs, early tree, grass, and non-forest
categories. These categories were all
grouped under “early” because they function
similarly in regards to shading, large woody
recruitment, and thermal or connectivity
habitat for wildlife. Early-mid seral vegeta-
tion included pole size trees 5.0 t0 8.9
inches diameter at breast height as de-
scribed in the vegetation analysis. Mid and
late seral vegetation is combined because
the 1945 stand inventory descriptions were
so limited that the data are more reliable
combined than separate. For comparison
purposes, 1994 mid and late seral stage
vegetation is combined as well.

In addition, botanical surveys within the

watershed have identified a number of plant
communities that are associated with
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riparian habitat. These surveys are used to
make inferences about changes from
historic to present riparian habitat.

There are two distinct riparian zones in
Spencer Creek. Each has unique features
and thus interact with the channel system
differently. Valley bottom morphology is
used to stratify the riparian zones, specifi-
cally, into confined and unconfined reaches.
Within each stratification there are similari-
ties in floodplain width, vegetative commu-
nity, and stream gradient.

The discussion is divided into unconfined
and unconfined reaches. Each contains
historical perspective, changes in the
environment, and then current condition and
function.

Analysis Discussion

Unconfined Reaches
Function

The unconfined reaches of Spencer Creek
and the lower reaches of tributaries are
characterized by wide floodplains (often
exceeding 150 feet), low gradients (less
than 2 percent), a~d muttiple channels. The
vegetation is dominated by hardwocds and
grass/sedge communities, which are dis-
played as early and mid seral stages in
Tables 29 and 30.

Shading is highly variable in unconfined
reaches. In grazed areas shading is
frequently less than 20 percent and in wet
willow dominated areas it is often very high
(up to 90 percent). Areas inaccessible to
livestock are usually associated with dense
willow thickets, beaver dams, and frequent
flooding. For Clover Creek and Miners
Creek shading can be interpreted from
satellite queries as in the Aquatic Ecosystem
section. Evidence of beaver activity in the
tributaries is light.

The input of large woody debris into the
channel system is dependent on stream
processes working on the outer edges of the
floodplain. The riparian zone is dominated
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by willows, aspen, cottonwoods, and alder.
Periodic inundation of the valley bottom has
prevented the encroachment of large conifer
species. On the outer edges large pines that
fall onto the floodplain eventually reach the
channel by either floods carrying to the
channel or the stream meanders to the large
wood debris. The potential for large wood
recruitment from these reaches is low
compared to the confined channel seg-
ments.

The broad riparian areas of the lower
tributaries function to regulate the delivery of
water, sediment, and organics (referred to
here as upslope products) to Spencer
Creek. The hydrology of the basin is insuffi-
cient for delivery on an annual basis.
Therefore, the tributaries store sediments
and organics until a flow capable of mobili-
zation occurs. Large amounts of sediments;
organics can be transported, depending on
the amount of accumulation. The largest
tributaries, Clover and Miners Creeks, have
large floadnlains at the mouth. During flood
flows, the water and associated payload
leave the banks and spread out over the
floodplain. The increase in width combined
with riparian vegetation slows the water
velocity, allowing for the deposition of
sediment and organics. This acts to reduce
the instantaneous input of upslope products
into Spencer Creek.

Similarly, in Spencer Creek wide valley
bottom areas regulate the transportation of

- water and sediments through the system.

There are alternating high/low gradient
reaches in Spencer Creek. The higher
gradients are primarily transportational and
the lower gradients are primarily deposi-
tional. Viewed at a watershed scale the
fower gradient reaches act as hydraulic
controls, decreasing the rate of transport of
water and sediment. The presence of
sinuosity, multiple channels and thick
vegetation increase channe! roughness ard
slow water velocities. During high water
years, flows “backup” and spread out over
the floodplain. Organics and sediment,
particularly fine sediment, are deposited
throughout the floodplain. Likewise, water i3
ponded and stored throughout the riparian
zone. These low gradient, wide riparian
areas in the system act to reduce the
conveyance of water and sediments. The
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implications are a decrease in peak dis-
charge, increase in late season water
availability, and decrease in-channel sedi-
ment deposition.

Mechanisms of Change

Grazing and roads together have modified
the function of riparian zones. As a general
statement, the vast majority of the water-
shed area receives little livestock grazing.
What easily observable grazing use is made
in the watershed tends to be in the lower,
moister meadow and riparian areas. Grazing
alters plant communities in two ways. First
and foremost is through the grazing process
of defoliating the plant (Vavra et. al. 1994).
In addition, the mechanical action of hoof
trampling has effects on the constitution and
temporal makeup of plant communities. A
review of aerial photographs taken from
1940 to the present indicates that consider-
able road building has taken place in the
watershed. Approximately, 23 miles of road
have been constructed in Spcncer, Clover,
and Miners creeks riparian zones.

Removal of vegetation reduces floodplain
roughness, increasing out of bank flow
velocities. Roads serve as topographic
breaks capable of capturing and routing
water and sediment to the stream channel.
In these areas, there is most likely a reduc-
tion in floodplain deposition and in retention
of flood water.

Trends

Two areas of special concern are the lower
reach of Clover Creek and Buck Lake. As a
result of roads and removing stream side
vegetation there is a high potential of
accelerating the delivery of water, sedi-
ments, and organics from Clover Creek into
Spencer Creek. Buck Lake has the highest
concentration of livestock in the watershed;
Buck Lake approximately 1,500 acres in
surface area and up to 5 feet deep, was
drained in the mid-1940s. The natural dam
was removed, then a series of channels
were constructed. This increased efficiency
of water delivery through the lake. Conse-
quently, the ability to capture flood flows and
attenuate the peak discharge was lost, as
well as the storage of water for late season
discharge.

Confined Reaches Function

In the confined valley bottoms, mixed conifer
species dominate stream side vegetation.
Floodplains are small, less than 20 feet
wide. Material deposited on the banks and
floodplains are coarse and often coliuvial,
indicating the ability of flows to transport
sediments to the lower gradient reaches is
high.

The riparian zones in these reaches function
to provide large woody debris to the channel
and canopy closure for shading. Due to the
steepness of side slopes and presence of
large conifers adjacent to the stream chan-
nel, these areas have the highest potential
to deliver large woody debris into the stream
channel. According to 1945 data mid to large

. seral stage species comprised approxi-

mately 55 percent of the confined channel
segments. Since logging occurred prior to
1945, there was a higher percent of vegeta-
tion stands in the mid to late seral stages
historically. Historic tree composition and
valley form indicate that approximately 75
percent of the perennial streams, excluding
Buck Lake, probably had 40 to 90 percent
shading in confined reaches.

Mechanisms of Change

Timber harvest and road building has
reduced large wood recruitment potential
and stream side shading. Assuming mid to
late seral stages are the only source of large
wood recruitment to the stream channel, this
vegetation class has been reduced by 20 to
60 percent throughout the watershed. The
proximity of roads adjacent and paraileling
stream channels prevents the upslope
recruitment of large wood debris into the
channel network. See Map 7 for road
system information. See Maps 27 and 28
for hydrologically sensitive areas (see the
Aquatic Ecosystem section) and preblem
areas.

Trends

Recruitment of large woody debris and
shading will remain low for about 100 years
in areas of confined reaches where trees
were cut until trees grow to recruitment
potential height. In unconfined reaches,
recruitment will more be constant and low.
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Hardwoods and beaver dams will function
as dominant pool forming processes.
Undercut banks and root wads from willows
are the important structura! elements in
these areas. Riparian vegetation is in a
recovery phase due to recent changes in
grazing management, riparian exclosures in
three areas, and new state forest practices
laws.

Under current conditions at Buck Lake, this
area will continue to accelerate delivery of
water and fine sediments to Spencer Creek.
The road network and accompanying stream
crossings will continue to route fine sedi-
ments to Spencer Creek and intermittent
stream channels during annual runoff
periods. The aquatic resources section
describes the apparent trends in the aquatic
biological communities.

Summary

The riparian function of the Spencer Creex
watershed has been negatively impacted by
roads, streamside harvest, and grazing.
Shading has been reduced in confined
reaches by timber harvest. Shading and
bank stabability has been reduced below
potential in unconfined reaches by loss of
streamside vegetation and stream widening.
Additionally, the loss of Buck Lake as a
functioning wetland has accelerated delivery
of water and fine sediments into Spencer
Creek. The Aquatic section describes how
these changes have affected channel
condition and aquatic habitats.

Burnstad and Deming (1994) in
Weyerhaeuser Company's analysis of the
Spencer Creek watershed detailed the
quality of riparian conditions in Spencer
Creek below Buck Lake for 19 stream
segments. Segments were delineated based
on stream gradient and degree of confine-
ment. See Maps 29, 30, and 31 for informa-
tion regarding stream shading, large woody
debris, and stream channel confinement,
respectively. Also, see the Aquatic Ecosys-
tem section.

Key Question: How have changes in
function and habitat in riparian zones
affected riparian dependent biological
communities?
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Assumption/Analytical
Process

The following discussion describes the
general function of riparian and wetland
habitats for mammals, birds, and amphib-
ians, in addition to more specific functions of
these habitat types for individual species
determined to be a high priority for analysis.
The processes of change and current
conditions focuses on those species of most
concern.

Analysis Discussion

Function of Riparian Areas
for Riparian Dependent
Species

Mammals

A large number of mammals are limited to or
largely dependent upon riparian or wetland
habitats. Key riparian elements for mam-
mals include: riparian vegetation; large
overstory trees, snags, and logs; and stand
diversity. Other important factors are the
availability of water, greater availability of
fcrage than in upland habitats (both plant
and animal), more stable temperatures, and
the linear continuity of habitat (Chapel et al.
1992).

Those species identified as high priority for
analysis are discussed individually below.

Marten

Marten have a strong affinity for riparian
areas and meadow/forest edges. One of the

“two most important prey items for the

marten are voles (Microtus spp.) which are
ciosely associated with herbaceous meadow
cr riparian areas (Ruggiero et al. 1994).
Voles are taken by marten in excess of their
availability in most areas (Buskirk and
MacDonald 1984, cited in Ruggiero et al.
1994). In a study of martens by Simon
(1980), meadow/forest edges were used
disproportionately more by martens than
cther habitats.
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Bats

Feeding activity over ponds and streams
and in-adjacent riparian habitat have been
described for several species, including the
California, long-eared, little brown, and
silver-haired bats (Anthony and Kunz 1977;
Bell 1980; Cross 1976; Kunz 1973; O'Farreil
and Bradley 1970, cited in Thomas and
West 1991). The feeding rates of Myotis
spp. were found to be more than ten times
higher over ponds and streams in Oregon
than in forests (Thomas and West 1991).
According to Donna Howell (pers. comm.,
1995) all bats will take advantage of insect
hatches associated with riparian, wetland,
and aquatic habitats at some time during
their life cycle.

Deer

The Spencer Creek watershed is exclu-
sively deer summer range. On summer
ranges, does with fawns prefer habitats near
water and with an abundance of succulent
forage (Kauffman and Krueger 1984; Gillen
et al. 1985; Loft et al. 19886, cited in Loft et
al. 1987). Preferred habitat for fawn rearing
is usually within 600 feet of water (Thomas
1979). Optimum fawning habitat is an area
consisting of low shrubs or small trees on
slopes of less than 15 percent, and within
plant communities where forage is succulent
and plentiful in June (Thomas 1979).
Riparian areas and meadows along uncon-
fined reaches of streams or associated with
springs, generally provide the above condi-
tions and are suitable for fawning habitat if
forest cover requirements are also met.

Birds

Riparian zones are important to breeding
and migrating birds, and birds of prey.
Studies of bird community diversity, rich-
ness, and overall abundance demonstrate
disproportionate use of riparian areas over
adjacent habitat types. This has been
attributed to several factors including: the
presence of diverse and highly productive
vegetation; the positive edge effects of
streams; the high availability of terrestrial
and aquatic insects; the productivity of the
surrounding area; and the presence of water
(Chapel et al. 1992).

Neotropical Migrants

Optimum breeding habitat for some neotro-
pical migrants is in riparian shrubs and trees
(Taylor and Littlefield 1986). The willow
flycatcher and yellow warbler are examples.
For the willow flycatcher, willow clumps of
approximately 5 or 6 feet in height are
important for nesting. The presence of
moist meadows, perennial streams, and
spring-fed or boggy areas are crucial for
foraging habitat during the nesting season.

Great Gray Owl

The diet of great gray owls is dominated by
voles over most of their range (Hayward and
Verner 1894). Pocket gophers were found
to be the predominant prey in northeast

. Oregon (Bull and Henjum 1990). Microtine

voles generally occupy moist grass/sedge
openings and open herbaceous forests
whereas pocket gophers prefer drier mead-
ows (Anderson 1987; Chase et al. 1982,
cited in Hayward and Verner 1994),

Food supply is believed to regulate the
abundance of great gray owls across much
of their range. When prey is scarce, many
individuals abandon their breeding range.
Winter (1982) maintains that the breeding

. success of the great gray owl is tied to the

cycles of the vole prey base which forms a
major part of their diet.

Yellow Rail

Marsh habitats with broad leaf sedges and
a minimum amount of standing water
provide nesting habitat for the yellow rail.

Amphibians

Riparian systems provide habitat for many
amphibian species. Amphibians tend to
inhabit small stream, headwater seep,
spring, and meadow habitats in forested
regions. Many studies have demonstrated
or suggested that larger amphibian popula-
tions are associated with macrosite condi-
tions that maintain cool, moist stand condi-
tions and microsites that offer large decom-
posing logs or large pieces of tree bark
(Chapel 1992). However, in the Spencer
Creek watershed, amphibian populations
tend to be closely associated with water dus
to the drier forest conditions in this area, as
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compared to forests west of the Cascade
crest. Unsilted streams are necessary for
maintaining viable populations of amphib-
ians (Gilbert and Allwine 1991).

Historic Condition for Ripar-
ian Dependent Species

Prior to Euroamerican settlement, the
diversity of wildlife associated with riparian
and wetland areas in the Spencer Creek
watershed was probably at least equal to the
present, although the species composition
may have been different. The species
present were probably much more widely
distributed and the overall health of the
population was most likely higher due to the
unaltered state of wetlands. Buck Lake
probably supported nesting habitat for
variety of birds associated with marsh
wetlands.

It is unknown if yellow rail were present
historically. It is possible they were present
given the historical description of Buck Lake
as a marsh covering about 1,542 acres
(Government Land Office maps dated
1882). Itis unknown, however, just how
deep the marsh was and if the required
vegetation types were present.

The foothill yellow-legged frog was present
in the Klamath River before the construction
of J.C. Boyle Dam. Asingle collection of this
species was made in 1934 from where
Highway 66 crosses the Klamath River
(Fitch 1936 and Zweifel 1955, cited in Hayes
1995); this species has not been observed
above J.C. Boyle Dam since. According to
Hayes (1995), limited habitat would have
been available for this species in Spencer
Creek.

Based on the historic size of Buck Lake and
the amount of shallow marsh that would
have occurred around the perimeter of the
marsh, habitat conditions for the spotted frog
could have been much more extensive than
at present, provided water temperatures
were suitable for this species.
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Process of Change

The alteration of meadow vegetation
through grazing can eliminate the prey
species favored by marten and great gray
owl. Suitable meadows for Microtus spp.
must be primarily of annual and/or perennial
grasses of five to 15 inches tall to support
vole populations (Birney et al. 1976 and
Eadie 1953). Livestock can negatively affect
meadow suitability by making grass too
short for voles (Winter 1980, 1981, 1982).
In a study of the impacts of domestic
livestock grazing on small mammals in
Idaho, 85 percent of all montane voles
trapped were located within the only two
ungrazed, predominantly grass habitats
sampled during the study.

Within the Spencer Creek watershed, areas
that are of concern on federal land, relative
to utilization of meadow vegetation, are
listed below. This concern is based on
forage utilization levels determined on
USDA Forest Seivice-administered lands
during a “Rangeland Analysis” conducted in
1993 (USDA 1993). The results from
utilization plots are discussed below.

1. Location - Upstream of Buck Lake in T.
38S, R. 5€, Section 11.

Of greatest concern in terms of utilization is
the drier portion of this meadow. Other
areas are discussed below. For the three
p:ant species sampled, average utilization
levels and grazed heights were as follows in
September of 1993: 52 percent and 4
inches; 78 percent and 2 inches; 52 percent
and 5 inches. According to Lindsey
Pruyn-Sitter (1995), this meadow has been
receiving significantly mere use in the last
three years than what has been noted in the
past due to the current dry conditions.

Additional impacts from cattle in this area
includes bank sloughing which is frequent
along the main channel. Riparian vegetation
is essentially absent along portions of the
creek.
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2. Location - Muddy Spring Meadow - T.
38S, R. 5E, Section 2.

Although no grass height data were avail-
able for this seven acre meadow, a trend
estimate for two transects showed that in
one transect residual vegetation approached
four inches and in many cases was as low
as one inch. It was also stated that utiliza-
tion rates approached 80 percent for some
vegetation types. Data from the second
transect indicated less usage but more soil
disturbance. Personal observations of the
area indicate a potential conflict with deer
fawning habitat due to the bedding of cattle
in the forest/meadow ecotone.

In addition to the areas discussed above,
several spring, wet meadow, and pond sites
are of concern due to the level of trampling
by cattle and the fact these areas are
important for biodiversity. These areas are
described below.

A. Location - Desclaticn Swamgz T, 285, 8.
SE, Section 1, NW1/4.

This area was identified as a problem during
the Rangeland Analysis (USDA 1993).
From personal observations of the area, two
ponds are heavily trampled which has
contributed to a lack of vegetation and
sedimentation to these water sources. The
associated meadows are also trampled.

B. Location - Muddy Springs - T. 378, R. 5E,
Section 34, SW1/4, SE1/16 and T. 38S, R.
5E, Section 3, NW1/4, NE1/16.

The spring at this site is heavily trampled by
cattie even though there is a trough. The
trough however, is too close to the spring
source.

C. inlet to Buck Lake - T. 38S, R. SE,
Section 11.

This section of Spencer Creek meanders
through an extensive meadow system
totaling about 72 acres. The upstream half
of the meadow is extremely wet and boggy.
At least two springs are present in the area,
one at the northwest end of the meadow and
the other originating in Section 2 on the
north side of the meadow and Clover Creek
Road (see Map 7). Shallow marshy areas
are also present along the creek. Both of

the spring areas and portions of the creek
and associated wetlands are trampled.
However, the majority of the wetlands in the
main meadow have not been impacted due
to the abundance of downed lodgepole. The
lower drier portion of the meadow in this
area is discussed above.

Grazing has contributed to the increased
amount of siltation and higher water tem-
peratures in Spencer Creek, primarily due to
the management of Buck Lake. According
to Weyerhaeuser Company's “Spencer
Creek Watershed Analysis”, Buck Lake is
the major problem area contributing to cattle
related erosion in the lower watershed (from
Buck Lake to the mouth of Spencer Creek).
This has contributed to the decrease in the
macroinvertebrates intolerant to environ-

- mental degradation (see water quality

section for more detail).

The distribution of amphibians in the Spen-
cer Creek watershed may have been
significantly altered from pre-Euroamerican
times. Potential factors altering the distribu-
tion include the policy of removing large
wood from the aquatic system, grazing
management, and the introduction of brook
trout (Hayes 1995). Another very important
factor is the sediment input from the large
number of roads in the watershed.

In general, the most striking physical limita-
tion for amphibian species in the Spencer
Creek watershed is the lack of stillwater
habitats (Hayes 1995). Prior to human
modification, Buck Lake would have pro-
vided more extensive areas of shallow
marsh habitat for amphibians than occurs
today. Some species that would have
occurred prior to modification include the
spotted frog, cascades frog, western toad,
and rough skinned newt. The most limiting
factor for the Pacific giant salamander
population appears to be the decrease in
large woody debris which is crucial for the
deposition of egg masses (Nussbaum 19689,
cited in Hayes 1995) and as refuge sites
(Nussbaum and Clothier 1973; Nussbaum
1976, Nussbaum et al. 1983, cited in Hayes
1895). The population of this amphibian
species is currently at very low levels.
Increased sedimentation may also be a
problem. It is unknown if the increase in
sediment levels is directly affecting the
Pacific giant salamander.
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Current Conditions

Approximately 111 species of wildlife have
been documented or have a high potential to
occur within the watershed, using riparian
areas, meadows, or wetlands for breeding or
feeding (see Appendix 5).

Mammals
Marten

The relationship of forest habitats to marten
are discussed in the discussion titled
“Late-Successional Forest Dependent
Species”. The condition of the meadows in
the Buck Lake area are currently in poor
condition and are providing less than
desirable habitat for some of the prey
species preferred by marten.

Bats

Nine species of bats have been documented
in the Spencer Creek watershed and an
additional four have the potential to ocour
(see Appendix 5). These bats were netted
at ponds within the watershed, across all
ownerships, during a study in 1994 by Dr.
Steve Cross (Southern Oregon State
College). Many of the ponds and springs
within the watershed serve nct only as
foraging and watering sites for bats, but also
as livestock watering sites. Currently, many
of these springs and ponds are trampled by
cattie. The changes in plant diversity, and
the increased sedimentation and nutrient
loading at these sites could affect the insect
prey base available to the bats.

Birds
Neotropical Migrants

Eighteen neotropical migrants and five other
rasserine birds which have t~e potential to
cceur or have been documsr:ed within the
watershed are associated with riparian or
wetland areas (see Appendix 5).

The differences in the distric_tion and
quantity of riparian vegetaticn between
present and historic times is unknown;
nowever, degradation has bezn observed
within certain areas of the watershed. This
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degradation has likely resulted in a change
in the species diversity and population levels
of passerine birds.

Great Gray Owl

The current habitat conditions of wet mead-
ows in the watershed has most likely
affected the diversity, distribution, and
abundance of prey species for the great
gray owl. The assumed low prey base
combination with the harvest of nearby late-
successional forest, means that breeding
habitat suitability is likely low for this spe-
cies.

Yellow Rail

The yellow rail is designated as Critical by
the State of Oregon. Designations of this
species by other agencies are listed in
Appendix 5.

Habitat conditions favoring continuous use
hv vellow rail feature wetland habitat domi-
nated by broad leaf sedges with heights
from 18 inches early in the seasonto 3t0 5
inches by mid-July. Water depths are the
second most important habitat attribute.
Buck Lake presently has moderate potential
for the presence of yellow rail. Marshes
along the east, north, and west sides have
small areas of sedge beds. Marsh at the
southwest corner of Buck Lake has the
largest area of sedges, but is probably too
small and lacks mats of floating dead
sedges characteristic of habitat occupied by
the yellow rail (Morawski and Stern 1991).
This area was surveyed by Morawski and
Stern in 1991 and no yeliow rails were
detected.

Amphibians

Seven species of amphibians have been
documented as occurring within the Spencer
Creek watershed (see Appendix 5). Most of
these were found during a study by Marc
Hayes (Herpetologist, Portland State
University, Metro Washington Park Zoo) in
1994. One individual of an introduced
species, the bullfrog, was found in 1994.
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Pacific Giant Salamander

Prior to 1994, amphibians had not been
extensively studied in the Spencer Creek
system (Hayes 1995a). In 1994, as a result
of surveys, a population of Pacific giant
salamanders was documented in Spencer
Creek downstream of Buck Lake in the T.
38S, R. 6E, Sections 18,21, and 34, and T.
38S, R. 6E, Sections 13 and 20. Pacific
giant salamanders had been previously
indentified in Spencer Creek in 1989 or
1990. Pacific giant salamanders may not be
found elsewhere east of the Cascades in
this region, so this population should be
considered unique. Another unique feature
of this population is that it remains aquatic
with retention of its gills as an adult (Hayes
1994c). More commonly the adult form of
this specie lives under logs and bark in
moist coniferous forests (Nussbaum, Brodie,
and Storm 1983). It is believed that within
the Spencer Creek watershed, adults of this
species retain their gills in response to a
hostile terrestrial environment at the pre
sumed eastern periphery of their range
(Hayes 1994c).

As discussed above and in the portion of
this analysis on water quality, the water
temperature and level of sedimentation have
increased in Spencer Creek. Other water
quality parameters have also changed.
According to Marc Hayes, although warming
of the flow of water into T. 38S, R. 6E,
Section 18 of Spencer Creek is partially due
to the influence of Buck Lake, alteration of
the channel in this area probably contributes
to additional warming. Based on gradient,
the segment of Spencer Creek in Section 18
had fewer than expected numbers of Pacific
giant salamanders. This is likely due to the
pattern of warmer water from Buck Lake
(Hayes 1994c). In addition, excessive
siltation is prominent in Section 18 of
Spencer Creek. Overall, Hayes (1995a)
found the numbers of Pacific giant sala-
manders in Spencer Creek were significantly
negatively correlated with the percentage of
stream substrate that was mud and silt.

This likely contributes to the depressed
numbers of Pacific giant salamanders in the
system (Hayes 1995a)..

A major factor potentially affecting the
reproduction of the Pacific giant salamander
is the quantity of downed woody debris,

which serves as a substrate for the deposi-
tion of eggs. Hayes (1995a) found large
(greater than 8 inches or 20 cm) downed
woody debris to be very limited in Spencer
Creek.

Spotted Frog

The spotted frog is a Category 1 candidate
(see glossary) for federal listing as threat-
ened or endangered. The spotted frog is
nearly extinct over much of western Oregon
(Hayes 1994b). A population of spotted frogs
was documented in 1994 on the Winema
National Forest and adjacent private prop-
erty in the canal at the northwest edge of
Buck Lake, and in Tunnel Creek on Bureau |
of Land Management-administered lands.

This population represents the third known

. to occur in the Klamath Basin and makes

the portion of Buck Lake on the Winema
National Forest extremely valuable, biologi-
cally. No other site in the Spencer Creek
watershed is likely to harbor this species
(Hayes 1995a). The potentia!l extent of this
population of spotted frogs is unknown due
to the limits of the area covered. Additional
areas in the vicinity of Buck Lake could have
spotted frogs.

Spotted frogs are most likely to be found at
the marshy edges of ponds or lakes, or in
algae-grown overflow pools of streams.
These frogs are tied to warm water marsh or
bog habitats due to the temperature require-
ments for reproduction, refuge. and foraging
(Hayes 1994a, 1994b). In a few high
Cascades lakes, these frogs have been
found where there is considerable emergent
vegetation and a layer of dead and decaying
vegetation on the bottom (Nussbaum,
Brodie, and Storm 1983). Although shallow
marshy habitats are present upstream of
Buck Lake, it is unknown if the water tem-
peratures are warm enough tc support
spotted frogs. One of the water sources for
this portion of Spencer Creek are cold water
springs. It is possible the spring area could
provide overwintering habitat (Hayes, pers.
comm. 1995b).
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Itis uncertain how current grazing manage-
ment practices may be affecting this popula-
tion of spotted frogs, except that the extent
of habitat is limited by the draining of Buck
Lake. Alimited amount of grazing, prefer-
ably provided by native unguiates, could be
beneficial (Hayes, pers. comm. 1995b).

Foothill Yellow-legged Frog

The foothill yellow-legged frog is a Category
2 candidate for Federal listing as threatened
or endangered. No recent records for the
foothill yellow-legged frog in the Klamath
River area exist. This species requires
cobble bars and a minimum of siltation
(Hayes and Jennings 1988, cited in Hayes
1995a). If this species was present in
Spencer Creek, increased levels of siltation
may have eliminated it (Hayes 1995a).

Cascade Frog

The cascade frog is a Category 2 candidate
for Federal listing as threatened or endan-
gered. Asingle cascade frog was found in
association with Miners Creek in the Spen-
cer Creek watershed during surveys con-
ducted in 1994 (Hayes 1995a). This species
requires cold stillwater habitat above 5,000
feet in elevation (Hayes, pers. comm. 1994).
They often occupy wet meadows which may
contain ponds of various sizes, or the
marshy edges of ponds and small iakes
(Nussbaum, Brodie, and Storm 1983).

Trends

Because of the low percentage of mid to
late-seral stage forest within the 300 foot
buffer of the perennial reaches of stream in
the Spencer Creek watershed (see Table
29), the recruitment potential of large woody
debris is expected to be limited to short
sections of Spencer Creek. This could limit
the reproductive potential of Pacific giant
salamanders.

Desired Future Conditions

Aquatic Conservation Strategy objectives
are met for healthy functioning riparian
areas. lItis recognized that federal lands
alone can not meet the needs to restore the
watershed to the conditions described in the
Northwest Forest Plan objectives. Coopera-
tion, through conservation agreements,

7/18/95

Coordinated Resource Management Plan
transportation planning, and other coopera-
tive agreements will be necessary to restore
riparian function in the Spencer Creek
watershed.

Hydrologic function of Buck Lake is im-
proved. The wetlands, spring sites, ponds,
and riparian vegetation are restored to a
naturally functioning condition and provide
for healthy populations of wildlife species of
concern. The amount of cattle grazing is
limited in these habitat types through
application of the management recommen-
dations of this analysis.

Summary

It is uncertain what the extent of the riparian
and wetland vegetation was historically
relative to present. Itis known, however,
that riparian condition has been degraded.
The diversity of wildlife associated with
riparian areas in the Spencer Creek water-
shed was maost likely at least equal to the
present, although the species composition
may have been different. The species
present were probably much more widely
distributed and the overall health of the
populations was most likely higher due to
the unaltered state of the habitat.

The Spencer Creek watershed has relatively
few springs, wet meadows, and riparian
areas available for wildlife. This makes the
wetland and riparian habitats that are
present even more valuable to the approxi-
mately 114 species of wildlife associated
with these habitat types that are docu-
mented or potentially occur within the
watershed (see Appendix 5). Historically,
one of the most extensive stillwater haBats
in the watershed was Buck Lake. The
alteration of this lake through draining and
grazing has likely impacted the abundance
and distribution of several amphibian
species, including the spotted frog. The
population of spotted frogs at Buck Lake is
one of three known to occur in the Klamath
Basin. This makes the portion of Buck Lake
on the Winema National Forest extremely
valuable, bioiogically (Hayes 1994aa,
1894bb). The level of sedimentation contrib-
uted by roads and grazing, and increaszc
water temperatures in Spencer Creek have
likely been factors affecting the abundance
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and distribution of amphibians in Spencer
Creek, particularly the Pacific giant sala-
mander (Hayes 1995). Another very impor-
tant factor limiting the abundance of the
Pacific giant salamander is the lack of large
woody debris in Spencer Creek (Hayes
1995). The population of Pacific giant
salamanders in Spencer Creek should be
considered unique because this species is
unknown to occur elsewhere in the Klamath
Basin or east of the southern Cascade
Mountains (Stebbins 1985, cited by Hayes
1994c). Unlike other populations of this
species, it remains aquatic in the adult form
(Hayes 1994c). '

Table 29. Perennial and Intermittent Streams - Combined!

Some meadow habitats within the Spencer
Creek watershed have been over utilized by
cattle. Some of these meadows are cur-
rently in poor habitat condition relative to the
requirements for voles. Voles are an
important component of the diet for the
marten and great gray owl (Hayward and
Verner 1994; Winter 1982; Ruggiero et al.
1994).

Stream Type Seral Stage Shading LWD Connectivity 1945 1994
Recruitment and Thermal Percent Percent
P&i Early Low Low Low 15 18
P&l Early-Mid Low to Moderate Low Moderate 36 62
P&l Mid & Late  Moderate to High Moderate to High High 49 : 20

'Characteristics of vegetation within 300 feet of streams
LWD = Large Woody Debris

Table 30. Perennial and Intermittent Streams - Separated'’

Stream Type Seral Stage Shading LWD Connectivity 1945 1994
Recruitment and Thermal Percent Percent
PER Early Low Low Low 21 23
PER Early-Mid Low to Moderate Low Moderate 30 65
PER Mid & Late Moderate to High Moderate to High High 49 13
INT Early Low Low Low 5 12
INT Early - Mid Low to Moderate  Low Moderate 45 58
INT Mid & Late Moderate to High Moderate High .50 30

‘Characteristics =f vegetation within 300 feet of streams
LWD = Large V¥zody Debris
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Part IV - Aquatic
Ecosystems

A. Aquatic
Resources

Introduction

This section describes the past and current
conditions of aquatic resources and the
changes that have altered ecological
processes. It starts by describing water
quality and channel condition, that is,
habitat. Information about aquatic species
distributions and ecology in the watershed is
then described to link changes in physical
processes to changes in community struc-
ture and dynamics.

The Aquatic Environment. The headwa-
ters of Spencer Creek originate at an
elevation of about 8,000 feet in the Mountain
Lakes Wilderness. Two intermittent tributar-
ies flow into Buck Lake following a series of
wet meadows with some perennial pools.
Buck Lake, a 1,500 acre drained marsh, has
an area of high volume springs (average of
about S cubic feet per second all combined:
on the southwest edge of the lake. The
upwelling springs are contained and diverted
by a series of mounded dikes to canals
which transport water north and east around
the periphery of Buck Lake for irrigation.

Several drainage canals within the interior of
- Buck Lake converge to discharge water at
the northeast corner of the pasture. Spen-
cer Creek then flows southeast about 15
miles to its confluence with the Klamath
River at the upper end of J. C. Boyle Reser-
voir (see Maps 1 and 2). The elevation at
the confluence is approximately 3,800 ft.
Springs, seeps, and wet meadows are
scattered throughout the watershed. None of
these flow consistently year-round into
Spencer Creek. Two main tributaries,
Clover Creek and Miners Creek, have
perennial spring fed segments, but subside
before reaching Spencer Creek during the
summer.
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Issue 13: Water Quality has
Been Altered in Spencer
Creek watershed.

Key Question: Does Spencer Creek (and
associated tributaries) meet State of
Oregon Water Quality Standards?

Assumptions/Anaiyticai
Process

Information on water quality in Spencer
Creek is not extensive. Most of the data
discussed below are from USDA Forest
Service monitoring, with some cata on
Clover Creek (tributary to Spencer Creek)
from the national STORET data tase (used
by the EPA).

Analysis Discussion

Dissolved Oxygen

Dissolved oxygen is the amount cf oxygen
available in the water column. The concen-
tration is influenced by such factz-s as re-
aeration and photosynthesis, wr 21 add
dissolved oxygen to a water coi.mn. Car-
bonaceous oxidation, benthic demands
(respiration), algal and macrophy:e respira-
tion, and nitrogenous oxidation a!l diminish
dissolved oxygen levels. In salmcnid
streams intergravel dissolved cxyz2n should
be near saturation to ensure norma. growth
and survival of eggs and alevin. High
dissolved oxygen levels in streams and
intergravel areas also are needed to sustain
the more sensitive macroinvertebrates.
According to Oregon Administrative rules, in
the Kiamath Basin in salmonid groducing
waters - dissolved oxygen concentrations
shall not be less than 90 percer: ¢f satura-
tion (at a given temperature) at ;e ssasonal
low flow, or less than 95 percer: ¢ satura-

tion (at a given temperature) in sz2wning
areas during salmonid (salmon 2~ 2 trout)
spawning incubation, hatching. 24 fry

stages.

In non-salmonid fish producing s:-sams the
dissoived oxygen concentratiors shall not
be less than 6 milligrams per lits-. Dissolved
oxygen has not been evaluatec . Spencer
Creek or its tributaries. Becausz of condi-
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tions in some stretches of Spencer Creek,
such as near the wetland in the area domi-
nated by slow moving water and with high
potential rates of primary production,
dissolved oxygen may reach levels below 6
milligrams per liter in the early morning
during the warmest months.

Temperature

Removal of streamside tree and shrub
canopy by timber management activities can
affect stream temperature by increasing
stream exposure. Irrigation withdrawal at
Buck Lake influences temperature by
increasing effects of solar radiation and
effects of air temperature. Increased stream
temperatures reduce the amount of dis-
solved oxygen. Highest summer water

temperatures are often associated with clear -

weather, low water flows, and loss of shade
from removal of riparian vegetation.

in The Klamath River Basin, in salmonid
producing watcrs, nc measurable increases
in temperature shall be allowed outside of
the assigned mixing zone (zone where
mixing is allowed from a point source
discharge), as measured relative to a control
point immediately upstream from a dis-
charge when stream temperatures are 58
degrees Fahrenheit or greater. No increase
of more than 2 degrees is allowed due to a
combination of all sources combined when
stream temperatures are 56 degrees or less
without Department of Environmental
Quality authorization.

In non-salmonid producing waters, no
measurable increases shall be allowed
outside the assigned mixing zone (for a
point source discharge) when temperatures
are 72 degrees or greater, or more than 2
degrees for all sources combined when
stream temperatures are 70 degrees or less.

Data on seasonal fluctuations of tempera-
ture in Spencer Creek are not extensive.
However, comprehensive temperature
information is available for 1993 with some
information for 1991, 1992, and 1994, as
well as information on the Clover Creek
tributary for 1975 and 1976. Spencer Creek
exceeded the water quality standard for
temperature for salmonid rearing streams at
several times during 1992, 1993, and 1994.

The maximum monthly temperatures
recorded in Spencer Creek were 76.3
degrees Fahrenheit (24.6 degrees Celsius
[May, 1992]), and 66.1 degrees Fahrenheit
(18.93 degrees Celsius [June, 1993)). In
Clover Creek, a major tributary to Spencer
Creek, the maximum temperature recorded
between July 25, 1975 and June 8, 1976
was 64 degrees Fahrenheit (17.8 degrees
Celsius based on three samples). According
to the Spencer Creek watershed analysis
completed by Weyerhaeuser Company
(1994) temperatures in mid Spencer Creek
area in 1992 reached levels as high as 82
degrees Fahrenheit (27.8 degrees Celsius)
during some of the lowest flows on record.

With the lack of point source contributions
(discharges from a single conveyance) to
Spencer Creek, nonpoint sources (uncon-
fined discharges from within a watershed)
are probably responsible for exceedances of
the state standards. Specifically, riparian
disturbance and low flows influenced diumnal
fluctuations may be a major cause for not
meeting State of Oregon Standards for
temperature in Spencer Creek.

Turbidity

Turbidity is an indicator of the relative clarity
of water. Turbidity is an important parameter
for drinking water mainly for aesthetic
reasons. Turbidity also has a direct detri-
mental effect on the recreational and
aesthetic use of water. Most of the biclogi-
cal effects of turbidity are due to reduced
light penetration in highly turbid waters.
Reduced light penetration may impact
primary productivity, with periphyton (see
glossary) and attached algae being most
affected.

According to Oregon Admidistrative Rutles,
turbidity in the Klamath River tributaries
should not have an increase greater than 10
percent (from all causes) in natural (cack-
ground) stream turbidity as measured
relative to a control point immediately
upstream of the turbidity causing activity.
Short term limited duration activities may be
approved. Measurements of “naturai
stream turbidity” in Spencer Creek, fcr use
as background levels, are lacking and
should be part of a water quality monitsring
program. -
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PH

For the Klamath Basin, pH values shall not
fall outside the range of 7.0 - 9.0. Few data
on pH variations in Spencer Creek exist.
Measurements taken in the fall of 1994
(single values taken once on a given day) at
four different stations along a longitudinal
gradient in Spencer Creek ranged from 7.2
to 8.7. The pH can vary diurnally in aquatic
systems where there are sufficiently high
rates of primary productivity (production of
plant biomass). If high primary productivity
rates occur in the watershed then pH should
be determined on a diurnal basis.

The pH of a system should be monitored as
an integral part of any water quality monitor-
ing program.

Bacteria

The bacteria standard in effect as of July 1,
1995 (OAR Chapter 340, Division 41),
requires that bacteria of the cuiiiorn group
associated with fecal sources and bacteria
of the enterococci group shall not exceed a
geometric mean of 33 enterococci per 100
milliliters based on no fewer than five
samples, representative of seasonal condi-
tions and collected over a period of at least
30 days. No single sample should exceed

61 enterococci per 100 milliliters. No
studies have been completed on populations
of enterococci in Spencer Creek. Cattle
grazing concentrated in the upper watershed
(Buck Lake) and dispersed throughout the
remaining watershed would contribute to
enterococci populations in Spencer Creek.

Key Question: How have nutrient levels
been altered within the watershed and to
what degree?

Assumptions/Analytic
Process

No data exist for nitrogen and phosphorous
levels in Spencer Creek. However the
concentrations are likely to be above
historical (pricr to Euroamerican settlement)
levels because of increased sedimentation.
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Analysis Discussion

The impacts of potentially elevated nutrient
levels, in addition to increased temperature,
have probably led to an increase in primary
productivity and a change in algal commu-
nity structure in some sections of Spencer
Creek. Changes in algal community struc-
wure can influence impontant functional
groups of grazing aquatic invertebrates (for-
example, scrapers - see the invertebrate
analysis below).

These two factors (increased nutrients and
increased temperatures) influence the
diurnal dissolved oxygen concentrations with
the possibility of depressing concentrations
below water quality standards. The most
likely season for not meeting the dissolved
oxygen standard would be the period of
reduced flows and increased temperatures.
that is late summer to early fall. As dis-
cussed above, dissolved oxygen concentra-
tions would be at their minimum during the
warm season at predawn periods.

Trends (ODEQ standards). If the recent
past practices in the management of upland
and riparian areas continued, Spencer
Creek and associated tributaries would not
meet State of Oregon Water Quality Stan-
dards for salmonid bearing streams of the
Klamath Basin. This would have negative
impacts on populations of cold-water fish by
causing a decline in intolerant species with a
resulting shift in the community structure
towards those species tolerant of environ-
mental degradation. However, with imple-
mentation of the Northwest Forest Plan, the
recommendations in the Spencer Creek
Coordinated Resource Management Plan,
and the Weyerhaeuser Company manage-
ment recommendations in their watershed

-analysis this trend would potentially reverse.

Nutrient levels. Future water quality
monitoring should include nutrient concen-
trations and seasonal fluctuations in order to
obtain baseline information on which to base
management decisions. High rates of
primary production are likely to continue with
increased light and temperatures, and if
nutrients are elevated this will also contrib-
ute increased rates of primary production.
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Key Question: How have the
macroinvertebrates responded to pertur-
bations in the Spencer Creek watershed?

Assumptions/Analytical
Process

In the Fall of 1991, the Spring and Fall of
1992, and the Spring, Summer, and Fall of
1993, the Bureau of Land Management
funded studies for benthic (bottom dwelling)
macroinvertebrate monitoring in the Spencer
Creek watershed. This project was initiated
by Spencer Creek CRMP group. Four
stations in the Spencer Creek watershed
were sampled in 1991 (September) and
1992 (May and September). The sites
sampled included: below Buck Lake; broken
bridge; a site at the mouth of Spencer Creek
{0.75 miles above mouth); and a site on
Miners Creek (a tributary to Spencer Creek).
Sampling methods are described in the
reports of (Wisseman 1992, 1993).

Analysis Discussion

Several specific metrics were used in the
evaluation of the benthic invertebrate data.
Each metric measures the presence or
absence of groups of invertebrates known to
have certain habitat requirements (both
physical and chemical).

The major difference between 1991 and
1992 samples was the tenfold increase in
invertebrate numbers for 1992. The most
likely reason for this is the severe drought
which tended to concentrate the inverte-
brates into a smaller area. The lack of high
spring flows (flushing flows) would result in
little or no washout of invertebrates.

The total bioassessment scores for Spencer
Creek (40 to 50 percent) were on the low
end for western North American montane
streams. The numbers for Spencer Creek
are difficult to interpret for comparative
purposes since little information was found
for streams in the Klamath Ecoregion.
However, as part of the current studies, both
Miners and Cold Creeks were sampled and
the total bicassessment scores for these

systems, alsc in the Klamath Ecoregion,
exceeded 70 percent. These two systems
had a higher biological integrity (based
mainly on stability and diversity) because of
lower land based impacts.

In most streams, bioassessment scores tend
to decrease longitudinally from upstream to
downstream reaches. This trend was not
evident from the 1991 and 1992 sampling
periods on Spencer Creek. The upstream
stations appear to be heavily influenced by
Buck Lake as well as by disturbances just
downstream of Buck Lake that result in
elevated temperatures.

The positive invertebrate indicator scores ¢+
the three staticns were low to very low. Tt s
indicates a lack of intolerant taxa (intoterar:
of perturbations such as high temperatures
and/or a lack of taxa associated with micrc-
habitats due to reduced habiiat heterogenz-
ity. Taxa associzted with cooler water wers
not found in Sgencer Creek. In Spencer
Creek the lack of cool water species, is als:
associated with tne warm water from the
Buck Lake area.

Specific invertetrate functionz! groups wers
lacking in Spencer Creek. QOne example is
the “scraper” functional group. This group s
associated with ine diatom (algal) films
typically found in streams draining forestec
ecosystems. The scraper functicnal group
sensitive to fine sediments whicn foul rock
surfaces during case flow congitions.
Another factor t~at may inhibit this inverte-
brate group is f'amentous algae replacing
the diatom alga! community on rock sur-
faces. Increased temperatures, sunlight,
and nutrients faver filamentous algae over
diatoms.

Invertebrate taxa sensitive to embedding
{see glossary) ¢’ stream substrates. due tz
sedimentaticn, z-e rare in Spencer Creek.
was noted tha: crevice space tetween roc- =
was filled with fin2 sediment thus limiting t~=
habitat availat'e for this group ¢f organism =
and those of the hyporheic area (area witr -
the intergrave! water associated with the
stream). Cobc's embeddedness has botk
biological and c-ysical significance. Biolc: -
cally, areas wi~ n.gh embeddedness havs
very little space ‘cr invertebrates or juven: =
fish. The reduziznin surface area assoc:-
ated with increzsing embeddecness limits
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the attachment area for periphyton. The fine
particles associated with increasing
embeddedness adversely affect gravel
permeability and intergravel dissotved
oxygen and a degradation of spawning
habitat. Lastly, an abundance of fine
particles in the interstices of the bed may
detay the onset of bed movement during
high flows. thus leading to further accumula-
tion of fine particles.

The overall rating for total erosional habitat
assessment for this site is low. This indi-
cates a lack of cold water (intolerant)
species which have been replaced by
relatively tolerant species that are generally
found in warmer waters. A ccmbination of
the ditching of Buck Lake and the removal
and/or disturbance of riparian vegetation has
impaired the aquatic habitat. This has lead
t2 elevaied stream temperatures, increased
‘avels of fine particles, and siltation, resulting
in increased embeddedness of gravels.

/In'summary, based on invertebrate commu-

[

nity indicators, impacts are apparent from
high summer water temperatures and fine
sediment at all stations. These negatively
affect the biotic and habitat integrity of
Spencer Creek and influence the distribution
ang abundance of invertebrates and those
fish that are dependent on invertebrates as
a food source.

Miners Creek. The total bioassessment
sccre “7- Miners Creek is high.  This
indicates that overall few nega:. /e indicater
taxa were found and several pcsitive
indicaior taxa were present.

In pariicular, the total taxa and the EPT
(Ephemeroptera, Plecoptera, and
Trichcptera) taxa are present in significant
numbers in this region. Severai cool water
taxa are present indicating tnat the year
round temperatures are relativey low. Of
particular interest is the well developed
shredcer community. The presence of the
shredder community indicates a predictabie
supoly of coarse-particulate organic matter
in the form of leaves from the rparian zone.

As in Spencer Creek, Miners Creek tends to
have 3 large amount of fine secment which
inh-C.1s tne scraper (periphyton ‘eeding)
community. Another indicatcr of fine
sed:mant is the lack of a deveioped
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hyporheic community. Taxa associated with
the open hyporheic pore space, and large
crevices between/beneath rocks are rare
because of embedding from fine sediment
closing off these rocks and associated
cavities. There was no indication of signifi-
cantly elevated temperatures nor nutrient
enrichment.

In summary the major problem associated
with Miners Creek is excessive fine sus-
pended sediment resulting in a reduction of
habitat complexity and integrity.

Summary

There have not been detailed studies of
water quality in Spencer Creek. Activities
associated with forest practices can influ-
ence hydrology and riparian functions as
well as affect erosion and mass wasting
processes in a watershed. The major
poilutants from forest practices that affect
water quality are sediment, turbidity, vegeta-
tive aeoris, and temperature. The only
parameter consistently measured was
temperature and these measurements have
occurred only in recent years. Throughout
the mainstem of Spencer Creek, tempera-
ture, during critical times of the year, ex-
ceeds State of Oregon Water Quality
Standards for salmonid bearing streams.
The exceedance of the temperature stan-
dard may be related to two major manage-
ment changes in the watershed, increased
disturbance of the riparian zone due to
management practices and the draining and
water diversion channeling of Buck Lake for
livestock grazing.

Another impact of changing land uses is the
degradation of aquatic habitat quality. This
change has resulted in aquatic habitat
degradation due to elevated temperatures
and increased sedimentation.
Macroinvertebrate populations throughout
Spencer Creek are dominated by species
tcierant to environmental degracation.
Habitat degradation is also refiected by the
apparent changes in the fish communities
from those associated with stable conditions
to those tolerant to a fluctuating environ-
ment.
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Issue 14: The hydrograph
has been altered in terms of
base flow, peak flow, and
timing of peak flow.

Key Question: Has the natural draining
process in the watershed been altered by
timber harvest, road building, and diver-
sion activities?

Note: Stream flow data from both the
miscellaneous discharge measurements and
at the U.S. Geological Survey gauging
stations is good. The historic and present
vegetation stand data for this analysis is fair
to good. An attempt was made to draw
conclusions from research data at experi-
ment stations in other areas to determine
possible cumulative effects in Spencer
Creek. This creates a level of uncertainty.
As various geological/geographic character-
istics differ. However, discussions with
district silviculturists and foresters counter-
balances this diccrenancy, as site specific
data regarding recovery rates were factored
into the models developed in other regions.

The reader needs to have the understanding
that the following discussion is not intended
to quantify the magnitude of change in
streamfiow from management activities.
Rather, it is a tool to translate past and
present research into management consid-
erations. Specifically, the analysis is de-
signed to give a picture of the probable
effects given the magnitude of disturbances
within the watershed, and to give an under-
standing of how to view the watershed in
terms of hydrologic function.

Assumption/Analytical
Process

The watershed was divided into Spencer
Creek, and the Clover and Miners Creeks
subbasins. The first step was the quantifica-
tion of the present flow regime. Comparing
current flows to historical flows was not
feasible due to data limitations, however,
based on the distribution and intensity of
management activities (cumulative effects)
in the watershed, the probabilities of change
were estimated.

Base Flow Analysis

Base flow for Spencer Creek was ascer-
tained from sketching hydrographs from the
1992 and 1993 water years (see Figure 17).
The hydrographs consist of several misceila-
neous measured flows. Inflection points in
the hydrograph were identified and used to
determine annual low flow. For Clover and
Miners Creeks, the limits of ephemerality
(extent of perennial low) were used.

Peak flow analysis
procedure

Peak flows at a two-year return interval were
used for this analysis. The two-year return
interval was chosen because of the inherent
channel-forming properties associated with
this stage. Because the product of the
frequency and magnitude of the forces of
discharge determines the effectiveness of
sediment transport and the resuitant channel
characteristics, it can be inferred that the
active channel is formed by frequently
occurring medium-sized events (Wolman
and Miller 1960). While larger events modify
floodplains and valley floors, they are too
infrequent to maintain the active channel.
Peak discharge was quantified using U.S.
Geological Survey gauging statistics and
miscellaneous fiow measurements. Gaug-
ing station data indicate that in the Klamath
Basin, there was, on average, a 7 to 8 year
flood event during the wet year of 1993.
Although there are differences in runoff
patterns between the rivers with gauging
stations and Spencer Creek, it is fairly
certain that creeks. in the Spencer Creek
watershed area experienced similar peak
flows. During the peak runoff, discharge
measurements were taken. A number of
discharge measurements werg made during
the “over-the-bank stage” (while the flood-
plain was inundated). While an exact
number for the two-year return interval peak
flow cannot be made, a range of flows
around this interval was measured; peak
flow is expected to fall within this range.
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Cumulative Effects
Analysis

In developing a conceptual model and
forming assumptions for factors leading to
changes in flow regime, findings from the
Pacific Northwest, Intermountain Forest and
Range Experimental Stations, and The
Racky Mountain Forest and Range Experi-
mental station (for example, Bethiahmy and
Nedavia 1972, Cline et al. 1977, Harr et. al.
1979, J.D Cheng 1980, Troendie and Leaf
1981, Leaf 1975, Troendle and King 1985)
were used, as well as Dennis Harr's sum-
maries at Oregon State University (Harr
1975; Harr et. al. 1975) and several papers
included in the International Symposium on
Forest Hydrology (Dortignac 1965, Pereira
1965). A summary of the key findings follow
below:

¢ Therz is a net increase in peak water
equivalent in harvested; burned
watersheds.

¢ Snow melt rates were highest in open
plots.

¢ Accelerated snow melts proceeded
harvest.

¢ Low to medium flows on the rising
limb of the hydrograph were most
altered in timing and magnitude.

¢ Mean daily peak flows increased.
4 Duration of annual fioods increased.

¢ Loss of transpiration accounted for 2/3
of the change in flow with 1/3 from
loss of interception.

Using this background information and
additional results found in the studies a
cumulative effects procedure was devel-
oped.

Modification of vegetation distribution and
reduction in wetland function was assumed
to be the dominant factor influencing
changes in base flow. Changes in vegeta-
tion structure and the resulting changes in
transpiration rates are directly proportional
to changes in soit moisture content, which
are directly related to base fiow conditions.
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Wetlands function to attenuate flood peaks
and to store water to be released in the
summer and fall months.

The net effects of wetland function loss,
decrease in transpiration, increasing peak
water equivalent, and design of the road
system were assumed to be most influential
in altering quick flow and peak discharge.
The fundamental concepts underlying these
assumptions follow: loss of transpiration
allows quicker recharge of soil; reduction in
canopy closure will reduce interception; and
the presence of roads add to the drainage
network. “Net effect” was chosen because
all three factors are simultaneously involved.
Consequently, determining the relative
contribution of any one variable is not
significant.

These assumptions focused the cumulative
effects analysis on road densities, wetland
function, and on recovery rates of harvested
units. “Recovered” in this analysis is consid-
¢red to be “hydrologically recovered”.
Harvest units are hydrologically recovered
when reestablishment of leat area is suffi-
cient to return transpiration rates to pre-
harvest levels and canopy closure is suffi-
cient to prevent excessive snow loading.
Leaf area index is the ideal variable to
quantify and express recovery; however,
considering the size of the watershed leaf
area index is not feasible, and canopy
closure was used as a surrogate. To stan-
dardize the data and facilitate comparisons
among watersheds, recovery was expressed
in terms of equivalent clearcut acres (see
Appendix 6 for stands and assigned recov-
ery). Roads and areas of compaction are
not incorporated in the recovery model as
these conditions persist far long periods of
time.

Changes in vegetation resulting from
alteration of the fire regime were considered,
but not quantified during the analysis. In the
mid-elevation mixed conifer stands, succes-
sion in the absence of fire has likely caused
higher stocking levels and increased canopy
closure in some stands with a reduction in
other stands due to harvesting. The change
has likely increased transpiration rates in
some stands. Reduction of snow accumula-
tion has probably been minimal, since
typical mixed conifer stands originally had
40 to 70 percent canopy closure. Therefore,
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the largest effect may be on the availability
of water during late summer. This process
may influence base flows if stocking levels
increase on a significant portion of the
watershed area.

Note: Stream flow data from both the
miscellaneous discharge measurements and
at the USGS gauging stations is good. The
historic and present vegetation stand data
for this analysis is fair to good. An attempt
was made to draw conclusions from re-
search data at experiment stations in other
areas to determine possible cumulative
effects in Spencer Creek. This creates a
level of uncertainty. As various geological/
geographic characteristics differ. However,
discussions with district silviculturists and
foresters counterbalances this discrepancy,
as site specific data regarding recovery
rates were factored into the models devel-
oped in other regions.

The reader needs to have the understanding
that the following analysis is nat intended to
quantify the magnitude of change in stream-
flow from management activities. Rather, it
is a tool to translate past and present
research into management considerations.
Specifically, the analysis is designed to give
a picture of the probable effects given the
magnitude of disturbances within the
watershed, and to give an understanding of
how to view the watershed in terms of
hydrologic function.

Analysis Discussion

Spencer Creek is a third order channel.
Water input from tributaries, other than
during spring runoff is nonexistent; springs
and interflow dominate the flow regime nine
months of the year. Spencer Creek flows
into the Klamath River at J.C Boyle Reser-
vair.

Baseflow

Currently, the base flow for Spencer Creek
ranges from 5 to 15 cubic feet per second.
Two sources contribute to baseflow: the
springs at the west end of Buck Lake; and
the wetland/spring system northwest of Buck
Lake. The latter source is responsible for
fluctuations in baseflow. The springs appear
to have a shallow aquifer. Thus, seasonal
precipitation greatly influences discharge

into the wetland and then into Spencer
Creek. During the summer and fali months
flow decreases in a downstream direction.
Discharge measurements during the sum-
mer of 1994 show a comparison of 4.5 cubic
feet per second below Buck Lake to under 1
cubic feet per second at the mouth. It is
speculated that water loss due to transpira-
tion accounts for this, specifically, several
miles of wide valley bottom dominated by a
multiple canopy of willows, aspen, and
cottonwoods. Repeat discharge measure-
ments during December, while the hard-
woods are dormant, confirm this since flows
were not significantly different from the
headwaters to the mouth.

Histerically, Buck Lake functioned as a large
wetland system, attenuating flood peaks and
storing water tc be released in the summer
and fall months. The gradual release of
water from the lake system supplemented
the spring and interflow discharge. With the
draining, this function has been lost. As a
result, baseflows have decreased, or at least
the number of low flow days has increased.
it is difficult to quantify the magnitude of
change, but it is fairly certain that water
released from the wetland contributed to a
higher base flow.

The current management, after the draining
of Buck Lake, has little affect on basefiow, in
terms of volume. However, the delivery of
water from Buck Lake to the channel has
been altered. The springs discharge at a
constant rate; the delivery to the channel is
not. The combination of impounding ditches
to flood fields and the draining of other fields
determines the quantity of water delivered to
the channel at any given time.

Peakflow
Peak flow for Spencer Creek (quantified
approximately 1 mile below Buck Lake) is
110 to 140 cubic feet per second. Analysis of
possible alteration to the flow regime is
described below.

Harvest activity in the last 30 years consists
of overstory removals, thinnings, and
clearcuts, which removed 10 to 100 percent
of the basal area present. Regeneration
units are reforested with 300 trees per acre.
The process described under cumulative
effects procedure was used to estimate that
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currently, the Spencer Creek watershed has
approximately 12,900 of equivalent clearcut
acres. This represents approximately 24
percent of the watershed area.

There are 1,047 acres of road surface.
Roads cross stream channels 150 times.
Field reconnaissance indicates that little
overland flow or surface erosion is occurring
in the compacted areas, except on non-
native surface roads and in valley bottoms
where water naturally accumulates. This is
due to the buildup of a duff layer and the
high percentage of ccarse material in the
soil, allowing for rapid infiltration in spite of
compaction.

The cumulative effects of management
activity have altered four processes:

1. Net reduction in transpiration.

2. Reduction in interception.

3. Extension of the drainage network.
4. Loss of wetland function.

In the Spencer Creek drainage, the road
system and loss of the wetland system are
of most concern in altering the timing and
magnitude of peak flow. While reduction of
transpiration and interception is occurring,
two characteristics in the basin mitigate this
- infiltration rates of the soil and the brush
component of the vegetative community.
The additiona! water availability does not
appear to exceed the capacity of the soil
profile to absorb it. The heavy brush inva-
sion in most units behaves to compensate
for the removal of the conifer species, in
terms of transpiration.

The draining of Buck Lake results in the
inability of the wetland to attenuate flood
peaks. The design of the road system adds
to the channe! network. The net result is
greater efficiency of water delivery into the
stream channel. There is a medium-high
potential that peak flow timing occurs earlier
in the year.

The same logic can be appiied to the

magnitude of peak flows. With the road
system in place the timing of water delivery
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into the channel is more uniform. The
sycronizing of water delivery to the channel
can increase peak flows.

During snowmelt generated peaks this
process has little potential to create a
detectable increases in peak discharge.
Snow melt is slow allowing greater opportu-
nity for percolation. The potential increases
in those years when rainfall adds to the
snowmelt runoff. On average, this will occur
two to three times every ten years. it is
important to note that this is not referencing
the rain-on-snow event where warm rains
greatly accelerate the snowmelt process. In
these cases, the volume of water can be
extremely large and the added effect of the
road system is minimal. The loss of the
wetland function at Buck Lake removes the
area's ability to act as a buffer during peak
runoff. There is a low to medium probability
that annual increases in peak flow magni-
tude occur. For upslope areas having a high
potential to accelerate runoff, see Map 27
for hydralogically sensitive areas. Hydro-
logically sensitive areas occur where there
has been removal of greater than 50 percent
of the canopy closure, there is a a high road
density, and it is located in a natural drain-
age feature.

Altering the hydrograph changes channel
geometry and substrate composition. The
reaches most sensitive to these changes are
the alluvial reaches (low gradient segments,
see Map 31) as these areas are more
responsive to changes in inputs. Channel
condition is altered but considering the
effects of grazing, road building, and direct
modification, it is very difficult to assess the
relative contribution of channel changes due
to alterations in the flow regime. :

Fire suppression has led to white fir invasion
in the understory, increasing cancpy closure
by as much as 30 percent. The extent is
limited to federal land in the mid-elevation
zone, 4,500 to 5,500 feet. In these areas
transpiration has likely been aitered. Be-
cause the relative difference in transpiration
rates between stands with an understory of
white fir and those without is not fully
understood, it is unknown at what point
increasing the canopy closure will begin to
influence baseflows. It is unlikely that the
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current spatial extent of stands with increas-
ing canopy closure is large enough to affect
the flow regime, because of the offsetting
effect of harvests.

In summary, approximately 24 percent of the
watershed is in equivalent clearcut area.
There has been a reduction in transpiration
resulting in greater water availability to the
stream channel, but the presence of the
brush component and capacity of the soil to
absorb the increase in water partly compen-
sates for this. The road system and draining
of Buck Lake are determined to be the most
influential in modifying peak flows. As a
resuit, changes to the magnitude of peak
flows is most evident on those years when
spring rains add to the snow melt process.
Conversely, with the addition of the drainage
network in concert with the draining of Buck
Lake, it is reasonable to assume that the
timing of peak flows occur earlier. A reduc-
tion in base flow has most likely occurred as
a result of the draining Buck Lake.

Trends

Past harvest units will recover to pre-harvest
conditions. The recovery is a function of
canopy removal and time. Expected time to
recovery for clear cut units with reforestation
is 25 to 30 years. Roads and the drainage
system in Buck Lake will continue to provide
a more efficient delivery of water into the
mainstem. Base flow will continue to be
reduced.

Please consult with the Weyerhaeuser
Company, Spencer Creek watershed
analysis and Map 7 for roads and Maps 27
and 28 for hydrologically sensitive areas.

Clover Creek

Analysis of base flow for Clover Creek
consists of observation only. Clover Creek is
2 second order drainage, and is intermittent.
There is a perennial reach beginning at
Porcupine Spring and flowing for approxi-
mately 1 mile before subsiding.

Discharge measurements during the spring
runoff of 1993 were taken and calculated at
9 cubic feet per second. Connectivity with
Spcencer Creek even during high flows is
rare, occurring once every 5 years.

There has been substantial timber harvest
and road building activity in the lower Clover
Creek basin since the early 1930s. Aerial
photographs from 1940 display a road
system in place from the mouth of the creek
to the wildermness boundary. The road
system followed the stream channel and
crossed several times. Timber harvest
activity was also present throughout the
lower basin.

The major concern for Clover Creek is
whether management impeded flows and
altered the connectivity with Spencer Creek.
The intensity of management both spatially
and temporally is sufficient to affect the flow
regime. Ample sediment has been intro-
duced to cause percolation through gravels
reducing surface flow. However, observa-
tions in July of 1994 also demonstrated that
Clover Creek was dry in the wilderness
where very little management has occurred.”
This was an exceptionally dry year. The
conclusion is that water supply, or lack
thereof, limits the extent of perennial flow
during drought years. During wet years the
effect of management is unknown.

Miners Creek

Analysis of base flow for Miners Creek
consists of observation only. Miners Creek is
a second order drainage and is intermittent.
There is a perennial reach beginning in
Section 33 and subsiding approximately 0.5
mile above the mouth. The reach is spring
driven and appears to be geologically
controlied. A break in slope in the valley
bottom profile coincides with spring dis-
charge. Connection with Spencer Creek is
annual, and generally flows until mid-July.

Issue 15: Channel condition
has degraded.

Key Question: What channel forming
processes are active in the Spencer
Creek watershed?

Key Questions: Have road building,
timber harvest, or grazing activities
altered channel dynamics? Channel
morphology?

Key Question: How do upslope pro-
cesses influence channel condition?
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To analyze channel condition in Spencer
Creek, the three questions above needed to
be answered simultaneously.

The first two questions focus on the
mainstem channel. Answers to these
questions include: assessment of historic
and present conditions; determination of
causal mechanisms; predictions of condition
trends; and identifications of denuded
channel segments. Due to the connected-
ness of the first two key questions, they are
analyzed concurrently.

The third question defines upslope pro-
cesses influencing channel condition. The
answer speaks to natural erosion rates,
functioning of intermittent channels, and
effects of the road system.

Analysis Discussion

The initial step to analyzing processes active
in the channel is stratification of segments
exhibiting similar form and processes. 1wo
distinct stratification segments were chosen
- confined and unconfined. Confinement is
determined by dividing valley width by
stream width at "bankfull" stage. Stream
segments within the stratigraphic units have
similarities in gradient, substrate, riparian
width, width/depth ratios, and scour and fill
processes. Additionally, channel responses
to management activities are similar.

Confined reaches

Key Question: What channel forming
processes are active?

Channel substrate is dominated by sub-
angular gravel and cobble. Gradient ex-
ceeds two percent. Bank material is a
mixture of sands to small boulders. Side
slopes are steep, greater than 40 percent.
Floodplain development is minimal. Like-
wise, riparian zone width is small, generally
less than 30 feet. Immediately upslope the
vegetation is dominated by mixed conifers.

Lack of fluvial (produced from stream
action) sediment deposits such as point
bars, lateral bars, and mid-channel bars
indicate these reaches are transportational.
Corresponding to high gradients, these
reaches have higher velocities and more
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turbulence than do the lower gradient
segments. This allows for greater compe-
tence in transporting sediments. Conse-
quently, bed and bank material derive from
colluvial processes (derived from gravita-
tional forces).

Mechanical bank failures from gravitational
forces, or colluvial processes, are active.
This occurs in the upper bank region, above
the bankfull channel. Areas most susceptible
to erosion occur where bank material is
loose, unconsolidated volcanics composed
of 70 percent sands and gravels and 30
percent larger material. The material be-
comes saturated during most snow melt/
high intensity rainstorms, increasing material
weight. The additional weight increases
shear stress. When shear stress exceeds
shear resistance, localized slides ensue.
Banks composed of 50 percent larger
material significantly reduces bank failure
potential.

Channel forming processes can be general-
ized as an A and B system according to the
Rosgen Classification System. In the
confined channel network, with very low
sinuosity and floodplain development, the
majority of energy dissipation is turbulence
generated by large roughness materials.
Substrate and large woody debris create
turbulence which directs flow velocities, or
kinetic energy, into the channel bottom or
adjacent substrate. When the velocities are
directed toward the channel bottom, the
energy forms pools. Similarly, small pocket
pools are formed when turbulence around
large substrate removes the smaller material
at the base. Spaced between these areas
of high turbulence are stretches of less
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