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ABSTRACT

This report sunnarizes the results of the project activities
from Septenmber 1, 1984 to Decenber 31, 1986. To date, habitat
treatments have been initiated on eight areas. The treatnents
include selective slash and burn, prescribed fire and fertiliza-
tion. Inclenent weather precluded the conpletion of the
?rescrlbed burns schedul ed during fall 1985 and fall 1986. The

ower Stonehill prescribed fire was rescheduled fromfall 1985 to
spring 1986 with the burn acconplished, producing varied results.
Extensive pretreatnment vegetative information has been collected
fromall units scheduled for habitat manipulations Additionally,
future projects have been delineated for other areas frequented by
bi ghorn sheep.

Ten adult bighorn sheep (5 ewes and 5 rans) have been fitted
with radio transmtters. Systematic aerial and ground surveys
were utilized to nonitor the novenments and seasonal habitat
preferences of the instrumented sheep. Age and sex information
was gat hered whenever possible to aid In the devel opnment of a
popul ation nodel, Nonthly pallet group collections were initiated
In Nhﬁ 1985 to provide sanples for 2.6 dlan1n0ﬁ|net|c aci d (U¥%k
food habits and | ungwor ml arvae analysis. The majority of the
data analysis is ongoing and will be presented in later reports
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INTRODUCTION

The Ural - Tweed bi ghorn sheep (Ovis canadensis) popul ation, the
| ast remant native bighorn sheep population in northwestern
Montana, occupies the east face above Lake Koocanusa. The
historical distribution of the population has been along the east
face of the Kootenai River valley from Cripple Horse Creek north
to Pi nkham Creek, and the Kootenai River east to the top of the
Pi nkham Divi de (Brink 1941, Couey 1950, Brown 1979). Available
information indicates this population underwent steady popul ation
growth fromthe 1940's (Ensign 1937, Brink 1941) until it
stabilized in the md 1960's at approxi mately 150-200 head. US.
Dep. of Inter. (1965) estimated there were 170 sheep in the
popul ation. During the late 1960's the population suffered a
catastrophic decline to a population |evel estimted at 20-25
animals (Brown 1979). The popul ation has remained at a | ow | evel
since the decline: however, recently the population has steadily
anﬁ(eased in nunbers and nay be slowly recovering fromthe

ecl i ne.

The decline of the Ural -Tweed popul ation was attributed to two
factors (Yde and O sen 1984):

1. Construction of the Libby Dam project and associated
facilities, including the relocation of H ghway 37 through
the bighorn sheep range: and

2. Ecol ogical succession fromthe preferred open ponderosa
pi ne ?Pinus ponderosa) - bunchgrass disclimax comunity to
a more cl osed canopy Dougl as-fir (Pseudotsuga menzi esii)
communi ty.

The construction of Libby Damand the inmpoundnment of Lake
Koocanusa inundated approxi mately 4350 acres of habitat which
provi ded essential habitat conponents for winter and spring range
FYde and O sen 1984). The inundated habitats provided nutritiona
forage during periods of adverse winter weather and during the
inportant spring "green-up". Brown (1979) docunented the
hlstorlcal_5ﬁr|ng use of the Kootenai River floodplain by bighorn
sheep. Wth the inportant "green-up" areas inundated by the
reservoir, the bighorn sheep have been forced to use [ower
qual ity, dormant vegetation for a |onger period than they normally
woul d, with a suspected reduction in physical condition resulting
in reduced reproductive success. "Geen-up” areas are inportant
for ewes during | ate stages of pregnancy and | actation (Stelfox
1976 and Wshart 1978).

~ The construction of Righway 37 through the bighorn sheep range
directly removed approximtely 580 acres of seasonal habitat (Yde
and 0O sen 1984). he |engthy sections of shear highwalIs - up to
0.6 mles - created during highway construction act as barriers
for free novenent to and fromthe island of habitats |ocated
between the highway and Lake Koocanusa. Additionally, it is



suspected the highway has increased the amount of human harass-
ment. In a summary of various studies, Thorne et. al. (1979)
concluded stress due to human harassment (active or passive) had a
detrinental inpact on bighorn sheep by increasing the overall
energy expenditure and reducing the chances of survival and/or
growth of |anbs, ewes and young rans.

Ecol ogi cal succession has also danpened the ability of the
Ural -Tweed herd to rebound from the catastrophic popul ation
decline. The quality of the sheep range and presence of the open
ponder osa Blne_- ‘bunchgrass community has historically been
maintained by wildfire. This was docunented by the abundance of
fire scarred trees in the area and aerial photos taken in 1944
(Kootenai National Forest file) which illustrate the presence of a
habitat nosaic created by nmany fires. However, wth the
initiation of intensive fire suppression in the 1930's, the role
of fire in maintaining the preferred ecological disclimx
communi ty was circunvented and nmore densely forested Douglas-fir
communi ties becane established on once quallty bi ghorn sheep
habitat. Stelfox (1976) noted the same type of fire suppression
and resulting loss of bighorn sheep habitat due to advanced
ecol ogi cal succession in the Athabasca Valley, A berta, Canada
between 1921 and 1953.

In accordance with the Pacific Northwest Electric Power
Pl anni ng and Conservation Act of 1980, P.L. 96-501, a joint
proj ect between the Kootenai National Forest and Montana
Department of Fish, Wldlife and Parks, funded by Bonneville Power
Admnistration, was initiated in Septenber 1984 to mtigate the
I mpacts of the construction of Libby Dam hydroelectric facility
and H ghway 37 on the Ual-Tweed bighorn sheep population, This
project is directed at habitat inprovement within selected wnter
and spring bighorn sheep use areas. The objectives of the project
are:

1. Plan, design and construct travel corridors to facilitate
novenent of bighorn sheep across H ghway 37 to the island
of habitat between the highway and Lake Koocanusa

2. Cooperatively design habitat inprovenent projects to
enhance the bighorn sheep seasonal habitats. The Kootena
National Forest has the responsibility to conduct the
enhancenent projects, while the Departnent of Fish,
Wldlife and Parks has the responsibility to determne the
effectiveness of the habitat inprovenent projects in
enhanci ng bi ghorn sheep, other wildlife and their
habi tats; and

3. Qutline aprogramto maintain a viable Ural-Tweed bi ghorn
sheeppopul at i on.



DESCRIPTION OF THE PROJECT AREA

The project area (Figure 1) enconpasses the current range of
the Ural-Tweed bighorn sheep popul ation and corresponds to the
area studied by Brown (1979). This range extends north along the
east side of the reservoir fromthe Five-mle Creek drainage to
Hol dup Qulch, an area of approximately 34,000 acres. The
majority of the sheep range is located along the slopes above the
reservoir: however extensive seasonal use areas up three major
drainages - Five-mile Creek, MQire Creek, and Sutton Creek - are
also included in the project area. For a nore detailed
description of the project area see Brown (1979).

The initial habitat inprovement projects have been |ocated

bet ween Lake Roocanusa and H ghway 37 with the exception of two
treatnents above the highway on Stonehill and one area between
MQire and Tweed creeks. The primary reasoning for this was the
presence of habitats known to receive high seasonal use by bighorn
sheep (Brown 1979) conbined with the consensus that well designed
habi tat manipul ations would provide favorable vegetative responses
- increase in the production of understory vegetation - which
would in turn benefit the bighorn sheep population. Additionally,
a large helicopter Iogging operation (Figure 2) was planned to
enhance approximately 3,200 acres of the bighorn sheep range. The
tinber to beharvested within this sale area is |ocated above
H ghway 37 and no additional habitat naniﬁulation can take place
mﬁthi% the sale units until the timber has been harvested and
renoved.
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METHODS AND MATERIALS

Determ nati on of habitat threatnents

(oj ective is to reduce plant succession to earlier stages

t hrough

1. Slashing of conifers present on the site or which
have encroached on the site as a result of fire
suppression; or

2. Renoval or reduction of vegetation on the site
through the use of prescribed tire; or

3. A conbination of the above, where slashing is used to
increase fuel loads in preparation for subsequent
prescribed burns.

After a review of the possible habitat treatments and the
habitats and topography of the project area, it was determ ned
that several habitat treatments should provide beneficial
nodi fications to the habitat. The anticipated benefits were also
conpared to the various treatment costs to provide that the
maxi mum beneficial results would beobtained for a reasonable

cost.

L

The selected habitat treatments include

Slash and thin. Trees of a particular species and/or

size (usually less than a given dianmeter breast high -

dbh) are cut, thereby opening the canopy and providing
for a release of the understory vegetation. A so, the
solar radiation intercept is reduced providing for warner
soil tenperatures which are not as conducive to the

establi shment of conifer regeneration This reduction

vegetative conpetition provides for an increased release
of understory vegetation - forage. A prescribed fire is
usually a followup treatment used to renove slash and to
stimul ate understory vegetation

Srip slash. Anmodification of the slash and thin where
alternative strips of a predetermned width are cutor
left undisturbed. A prescribed fireis usually a g

Uﬁ procedure used for slash renoval and to burn through
the leave strip, thereby opening it up alsa

Prescribed burn. Afire designed to provide a predeter-
mned result is used to modify the vegetation of a treat-
ment area. The fire also produces a release of the
understory veﬂetation through renoval of decadent or dead
portions of the plant, resprouting and/or |ess vegetative
conpetition. The prescribed fire is schedul ed for spring
or fall based on desired results, fuel |oads and topo-

graphy.



4, Fertilization. The aerial or ground (broadcast)
application of fertilizer to selected grass slopes was
determned to be the nost applicable nethod to provide
addi tional forage on selected areas. The selected areas
were usually steep, rocky slopes which are not conducive
to burning (low fuel |oads and non-continuous fuels) or
any other habitat treatnent.

Four slashing prescriptions were devel oped to match the needs
of the various treatment sites SAppendix A). In sunmary, they con-
sisted of slashing all trees <10 in. d.b.h., all conifers <10 in.
d.b.h. within a 60-ft. strip, all conifers except those
designated, or all trees <8 in. d.b.h. with a 20-25 ft. interval
"between | eave trees. Sl ashing was acconplished thrgugh the use of
gasol ine powered chain saws of greater than 3.0 in 2 displacenment
equi pped with conventional 18-24 in. bars. The work was
acconpl i shed both by contract to |owest bidder and with force
account |abor (seasonal Forest Service enployees).

Fire prescriptions (Appendix B were devel oped fromthe past
experience of the personnel fromthe US. Forest Service conbined
with the use of the computer nodel BEHAVE. BEHAVE was used to
determne the extreme fire behavior presented within the
contingency plan.  Prescribed burning was schedul ed independently
of slashing or in conjunction with slashing of some sites to
i ncrease available fuel loads. Prescriptions identified
desirabl e flame heights of 2.0-5-0 ft, and fuel loads in the range
of 7-43 tons/acre.

Two methods of ignition areplanned for the prescribe fires
within the project. Gound ignition using several individuals wth
drip torches fueled with a mxture of diesel oil and gasoline, or
fusees (hi gh\/\a?/ flares) is used on the areas where topography and
fuel loads allow for good safety. Generally, the crew nenbers
will walk in parallel lines along the contour across the burn site
at intervals of 50-150 ft. according to fuel |oads and prescrip-
tion. On areas of steep topography and/or heavy fuel |oads,
aerial ignition will be utilized. Generally ignition has been
planned to take place after 1200 hours to take advant a?e of higher
afternoon tenperatures, lower humdity and prevailing w nds.
Timng of the burn will be determned by fuel nmoisture contents.
Moi sture readings will be taken with a Del mhurst Fuel Mbisture
meter (Mbdel &2) for the |-100 hour fuel s and a Conputrace Drying
oven or mcrowave for the fine fuels (litter). Professional
expertise by the Fire Managenent Oficer fromthe Rexford Ranger
District is also utilized to determne proper burning tine.

Treatment Areas. Treatment areas were selected based on the known
bi ghorn sheep use of the area (Brown 1979) and information
gathered duri n? the current project conbined with the identifi-
cation of specific areas where grass and shrub stands needed to be
rejuvenated and/or conifer encroachment had to be reduced.
Topographi ¢ features were used to determne the boundaries of the



areas. The topographic features delineate normal use areas of
bi ghorn sheep and will contain treatments such as prescribed fire.

Seasonal movenents and distributions of individual sheep have
denmonstrated a use of the entire project area (Brown 1979,
Unpubl i shed data, current project). Wile the sheep denmonstrate
preferences for specific seasonal use areas, the majority of the
project area receives sone sheep use. Additionally, individua
sheep have denonstrated the desire and ability to move from one
area to another at any time of the year: thus, there are usually
sheep distributed throughout the project area, with concentrations
of sheep found within scattered, preferred areas. Therefore,
habi tat enhancenents have been planned throughout the project
area. This willhelpto maintain the currentnmvenentpatterns
throughout the area. Additionally, by being spread across the
entire range the treatments are nore likely to be utilized by nore
sheep and during nmore than one season.

Sone selected treatments were designed to provide benefits for
sheep; however, the primary enphasis was to enhance the unit for
the mule deer and noose that use the area. By doing this, these
species will stay distributed throughout their current range and
not concentrate onthetreatnents designed to enhance key shee
use areas. Hopefully, this will help maintain a lowlevel o
interspecific conpetition throughout the project area.

The treatment areas have been planned so as they are of
sufficient size to be found and utilized by the sheep. Addition-
ally, the treatment areas have also been planned to conpl ement
ongoi ng managenent programs (Wirlybird Tinmber Harvest, Rocky
Cor ge ponderosa pi ne seed cone plantation, etc.).

Vegetation nonitoring. In order to properly monitor the changes
In vegetation conposition and structure resulting fromthe
selected habitat treatnents, extensive transects and |ong-term
monitoring plots were established, Many publications were usedin
the est abl 1 shnent of the various nethods, including Anon. 1977
Chanbers and Brown (1983). Floyd and Anderson (1984), Dilworth and
Bel | (1982), Nudds (1977), U S. Dept. Agric. (1985) and U.S. Dept.
Inter. (197?. Additional Iy, nunerous field personnel, as well as
personnel fromMontana State University and University of Mntana
were consulted and their recomendations incorporated into the
final methods.

To ensure sound anal ysis of the results of the various habitat
mani pul ations, pre-treatnment transects were established in each
transect area, as well as in a control areaparied to each
treatment area. Due to the topographic and gegetative features of
the McQuire-Tweed treatnment area combined with the |ogistics of
slashing and prescribed burning,no control was established for
this one treatnent.  The vegetation data were collected fromthe
treatment and paired control areas within as short of tine period
as logistically possible to ensure conparability of the data.



Where possible, the transects consisted of two segments oriented
so they formed an X across the treatment/control area and
monitored the vegetation from corner to corner. The end points of
the transects were located to maximize the area of the coverage
and no less than 150 ft. from the edge of the treatment/control
area. This design allows for the monitoring of the vegetation
across the entire treatment/control area, including variation due
to changes in elevation and topography, and should eliminate the
effect of treatment edge. Where necessary, due to topography,
vegetation and/or configuration of the treatment/control area,
modifications were made to conform the sampling methods to the
given situation. Where changes in methods were needed, the same
changes were made for both the treatment and paired control area.

A total of 100 sampling points were located at equidistance
along each transect segment (200 points/transect). The point of
measurement was a point directly in front of the toe of the
investigators boot/shoe. At each point, ground cover (vegetative,
litter, soil, rock, etc.) was recorded, as well as the understory
canopy components in each layer to a height of 3.0 ft. above the
sampling point. This allowed for the estimation of total ground
cover, plant composition and understory canopy composition within
the respective treatment/control area. Additionally, at every
tenth point along each segment the following were completed:

1. A 2.40 ft2 frame was used to estimate grass and forb
production. The vegetative production within the frame
was estimated (grams/species). In addition, at 4 of the
plots, randomly selected prior to starting, the production
(by species) was estimated and then the plots were clipped
with the individual species weighed. A correction factor
was then calculated to convert the estimateg weights to
actual weights. Green weights (grams/0.22 m“) were then
converted to lbs/acre. General phenology of the vegetation
in the area of the transect was recorded.

2. A shrub characterization/volume plot was centered on the
respective sampling point with the size of the plot
varying according to species being sampled. A 0.0033 acre
plot was used for the following species, which are usually
very numerous when present within a plot: Rose (Rosa
spp.), shiny-leaf spirea (Spirea betulifolia), common
snowberry (Symphoricarpos albus), Huckleberry (vaccinium
spp.) and é¢ry otler shrubs with similar growth forms. A
0.01 acre plot was used for the remaining shrub species
wnich were generally larger and less numerous within a
plot. Starting at a random point and proceeding in a
clockwise direction, the first 10 plants of each species
were characterized by age and form class. Additionally,
heignt (up to 6.0 ft.), length (alony the contour) and
width (perpendicular to the contour) were measured to
estimate the volume of the shrubs - an indicator of
production. The height over 6.0 ft. was not measured as




it would have to be estimated and is normally out of reach
for browsing animals, especially bighorn sheep

Shrub volumes were later calculated using the follow ng
(Lyon 1984):
vol une =" hlw/4
=3.12 | =l engt h
h = hei ght w=wdth

This formula estimtes the cylindrical volume of the
shrub. Vol umes were then calculated on a per-acre basis.
These volumes will be used to nmonitor vegetative changes
over tine.

3. Avariable plot (basal area factor of 20) was used to
estimate the tree basal area for mature - >15 in dhh -
and large regeneration - 5-15in. d.b.h. The nunber of
stenms/acre of small regeneration - > in. d.bh - was
estimated using a 0.0033 acre fixed plot,

4. Four spherical densiometer readings - |located 15-20 ft.
fromplot center at 90° intervals around the sanple point
- were made. As designed, these readings will nonitor the
change in overstory canopy as the treatnents are
canpl et ed.

5. Slope and aspect at the sanple point were determned using
a clinometer and conpass, respectively.

In order to provide a long-term method of monitoring the
change in vegetation structure, 3 to 5 photo plots were
established within each treatment/control area. Metal posts were
used to permanently mark the 15 mplots. A 0.5 mx 2.0 m board,
divided into 1.0 drr¥ squares alternately painted black and white,
waspl acedat one endofthe plot and a photo taken with a 35 mm
canera (50 nm|ens, 64 ASA Kodachronme film fromLO mabove the
other end of the plot. To provide uniformty between photos the
gams('jra was focused on a spot 0.5 mabove the bottomof the photo
oard.

Wlidlife use of treatnent areas. Permanent browse utilization
transects were established to nonitor the seasonal use of the
shrubs within the treatment/control areas. The nethodol ogies used
are described in Anon. (no date), with the utilizatron data
collected along the same general transects established to nonitor
the vegetation conposition and structure. Browse utilization data
were col I ected during the grow ng season, fall and early wnter,

al l owing for determ nation of the season of use. Additionally,
pel l et group surveys - again correspondi ng to the general
vegetation nonitoring transect - were established within each of

the treatments/controls. It was scheduled to conplete the pellet
group surveys in the spring in conjunction with the ve?etatlon
sanpl i ng, ile in late summer/early fall and in late fall/early
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winter they were scheduled for conpletion in conjunction with the
browse utilization transects. At every tenth point along the
respective transect a 0.01 acre circular pellet group plot was
conpl eted. Every pellet group within the plot was recorded and
identified to genus whenever possible. |f the investigator was in
question astothe identity of a particular pellet group, it was
lunped into one of the follow ng: elk (Cervus el aphus)/noose
(Alces alces) or deer (Qdocoileus sé& bighorn sheelp. Atotal of
20 plots per treatnent/control per season were conpleted,

Through the use of breeding bird and smal|l mammal surveys
conbined wth casual observations, a wildlife species list wll be
established and periodically updated. The surveys wll be
established so the effects of the various habitat treatnents on
the wildlife comunity can 'be determined. When possible, as the
various habitat treatnents are established, considerations wll be
made to reduce detrimental inpacts to other wildlife species and,
where practical, to preserve or enhance habitats which are
important in the maintenance of a diverse wildlife comunity.

Response of bighorn sheep. Free-ranging bighorn sheep were
i mobi | i zed using i ntramuscul ar injection of xylazipe
h%/drochl ori de (Rompun®) and ket am ne hydrochl ori de (Vetalar&)‘
The standard 3.0 cc dosage was 2.0 cc xylazine (100 ng/m) and
1.0 ketamne (100 ng/nl) adm nistered with hypodermc syringe
darts propel l ed froma Pal mer powder charged Cap-Chur gun. Sheep
were approached while they used roadside mneral |icks and grassy
roadcut's ad#' acent to High\/\,ay 37 and the dart admnistered at a
di stance of 15-30 m Additionally, sheep were captured in a
corral trap set up around a mneral lick frequented by bighorn
sheep. Aninals were fitted wth radio transmtters, individually-
marked neck bands or colored ear streaners, dependi n? on the age,
sex and body size of the individual. To date ten adults have been
fitted with radio transmtters, one yearling ewe has been fitted
with an individually-mrked neck band, and a |anb has been fitted
with colored ear streaners. Measurements, including horn |ength
(total and annuli), horn circunference (base and annuli), zoo-
l'ogi cal length, neck circunference, heart girth and height at
shoul der, were made for all animals unless conditions did not
allow  Starting in 1986, it was attenpted to obtain a blood
sampl e fromeach captured sheep.

Systematic on-the-ground and aerial relocation surveys of the
instrunented animals were conducted. Bi-monthly fixed-w ng survey
flights were scheduled, as well as weekly on-the-ground rel oca-
tions. During the ﬁarturition and nursery period, it was
attenpted to nonitor the instrunented females every 1-3 days in an
attenpt to determne |anbing/nursery areas, survival of young
| anbs and association with other bighorn sheep. In addition to
the radio relocations, observations of bighorn sheep obtained
during daily fieldactivities were recorded.
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Hel i copter surveys (Bell 47) were conducted to determ ne
popul ation size and habitat use during selected seasonal use
periods (early and late winter). During 1985 an attenpt was nade
to survey the sheep during the spring while the ewes were nore
concentrated during lanmbing. This attenpt was very unproductive
due to lack of snow cover and topographic and vegetative
conditions. Flights were timed so they were conducted during high
activity periods when the sheep woul d be nore readily observable.
It was attenpted to cover the entire range during each of the
flights. Various flight patterns were utilized in an attenpt to
determne a method that allowed the investigator(s) to observe the
sheep in the open rock outcrops/benches, as well as the closed
canopy conifer forest.

Whenever possible, the sex and age of observed sheep were
determned. This will facilitate the establishment of a
popul ation nodel which will accurately predict the population size
and age structure. This nmodel will be a valuable tool in the
| ong-t er m managenent of the Ual-Tweed popul ation

Systematic monthly collections of fecal sanples were initiated
in My 1985, Only defecations known to be bighorn sheep have been
collected. If any doubt existed as to whether a fecal sanple was
bi ghorn sheep or another ungulate species, the sanple wasdiscard-
ed. In order to allow for a nore conplete conparison of the
various test results, the sex and age of the individual animl was
noted. Each sanple was divided into two subsanples - one for
anal ysis of the presence of |ungworm (Protostrongylus )
larvae, one for analysis to determne the ['evel of 2.6 di am nopi-
netic aci d (DAPA). An agreement with the Mntana State Veterinary
Research Laboratory has been made to conduct the |ungworm
analysis.  The sanples to be analyzed for DAPA levels - an
indicator of the nutritional quality of the diet (Nelson et al
1982) - will be sent to the Wldlife Habitat Managenent
Laboratory, Washington State University. A monthly subsanple of
the latter sanples will be mcrohistologically examned to
determne monthly food habits

Travel corridors. Several areas within the extensive highwalls
al ong H ghway 37 have been delineated for nodification to
facilitate the movement of bighorn sheep, as well as other wild-
life species, between the habitats above the highway and those
within the island of habitat between the highway and Lake
Koocanusa. ~ Delineation of these areas was based on the findings
of Brown (1979), input from personnel from MFW and the Kootena
National Forest know edgeabl e of the sheep novenments within the
area and direct field observation by the ﬁroject bi ol ogi st
(MAP. Arepresentative fromthe Montana H ghway Departnent was
contacted on the feasibility of conpleting the nodifications -
this included a field inspection of the areas. Mdification plans
are currently being drafted.
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Consul tation and coordination. The nature of this project - a
joint venture between the Kootenai National Forest and Mntana
partment of Fish, Wldlife and Parks to provide for the |ong-
term sound stewardship of inportant big game habitat - demands
there be extensive interagency coordination between the various
i nvol ved agencies. Coordination of the various aspects of the
project has included field inspections, as well as interagency
meetings. An interagency effort was also initiated to coordinate
the habitat inprovenents resulting fromthe helicopter tinber sale
- al so designed to enhance the bighorn sheep range - with the
ongoing mtigation project. This will help naximze benefits to
the Ural - Tweed popul ation and other wildlife species inhabiting
the area, and provide a plan for the maintenance of the range
ensuring good stewardship of the habitats.

13



RESULTS

Habi tat treatnments. Habitat treatnents have been schedul ed on a
total of 17 sites within the project area (Tablel). The habitat
treatnent scheduled for the Holdup Gulch area was moved to the
MQire-TweedCreekarea. It was felt that this would result in
an increased benefit to the bighorn sheep project. Additionally,
several potential sites have been delineated and future treatnents
may be established to enhance them A sunmary of the habitat
enhancenment work that has been conpleted to date follows
(Figure3). Table 2 contains a summaryofthe enhancement costs
incurred to date.

1. South Sheep Creek. This area, |ocated bel ow H ghway 37,
consists of approximately 120 acres of south- to southwest-Tacing
slopes. The area was at one time a nore open ponderosa
pi ne/ bunchgrass comuni ty; however, conifer encroachnent,
I ncl udi ng ponderosa pine and Douglas-fir, reduced the forage
production potential of the site. A slash and prescribed burn
were schedul ed to reduce the canopy density, open the stand and
stinulate the understory vegetation. It was decided to slash all
conifers <lOin. d.b.h  This reduced the canopy coverage and
increased the fuel load for IatercFrescribed burning. A follow up
prescribed fire was planned to dispose of the slashed trees,
reduce ground litter, further open the conifer canopy and
stinulate the understory vegetation

~ This area has potential to provide yearlong habitat to the
bi ghorn sheep popul ation. Past (Brown 1979) and current
observations indicate the bighorn sheep use this area and adjacent
habitats, with preference for the area denonstrated during the
winter and spring periods. Numerous bands of ewes and |anmbs have
bean utilizing this area during the current project.

1984. The majority of the young conifer <10 in. dbh were
sl ashed during Cctober and Novenber and left to dry. \Wile sone
of these trees were of |imted commercial value, a combination of
topography and |ogistics precluded any conmercial tinmber harvest.

1985. A prescribed fire was scheduled to be conpleted during the
fall of 1985. Due to unfavorably wet conditions during August and
Septenber, the prescribed burn was not acconplished and was
rescheduled for fall 1986

1986. Again, unfavorable wet conditions during Septenber and
early Cctober precluded any attenpt to burn the area. The burn
was rescheduled for fall 1987.

2. Rocky Corge. Several small peninsulas along the shore of lake
Koocanusa receive extensive use by nule deer and limted use by
bighorn sheep. A large mneral lick is located within the area
and is utilized seasonally by both species. Al the peninsulas

14
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TABLE 1. Habitat treatments and treatment schedule for Ural-Tweed bighorn sheep - wildlife mitigation project (84-38 and 84-39).y

1984 | 1985 | 1986 | 1987 | 1938 |
Fall Winter Spring Summer Fall Winter Spring Summer Fall Winter Spring Summer Fall Winter Spring Summer Fall Winter

South Sheep Creek (120 ac)

Slash & thin Y

Prescribed burn j-v Y/ - - 1¥ )---
Rocky Gorge (30 ac)

Conifer removal/seedbed prep J——1

Prescribed burn |-%-#] |- ==

Lower Stonehill (85 ac

Prescribed burn [ - -1 |- ==
South Stonehill (140 ac)

Strip slash |———

| TPy, FY Oy Wy _a_a_at ] 1 1 N}
FrESCI UG il j=tatat i - - -

North Stonehill (280 ac)

Slash & thin | p——

Prescribed fire |—w-t_s I- - [
Termile (100 ac)

Understory removal j———i

Prescribed burn - == j=t-¥| |- == -| - ==
Volcour R

Overstory removal (30 ac)Y

Burn (200 ac) </ || - - 1
Holdup Gulch (140 ac)¥

Slash & thin [

Prescribed burn f= -1 [t |
McQuire—Tweed (140 ac)l/

Slash & thin PR NC N |

Prescribed burn - -1 [P
Lower Sutton Face (100 ac)

Dran~ribhoad baen I_&_at
STE8BCTI0EC Surn j—e—2} - ---

Pertilize:
Stonehill - Pilot (25 ac) |-%-#| I- -1
stonehill (S0 ac)
Sutton (70 ac)
Tweed (25 ac)

|- - -
' L =
j-4-#
Allen Gulch (30 ac) |
| L B 4
[
[

I- -l
= =l
- -l
- -t
- -1
I- -l

Sheep Creek (15 ac)
Pack Rat (20 ac)
Allen Gulch - seed & fertilize (20 ac)

|
1

1/ ns amended during USFS and MDEWP coordination meeting August 30, 1985.

%6 Project completed as planned.

= Preferred schedule.

¥ Alternative schedule,

5/ nwed to resolve land owner conflict before this project can be implemented.

:6,/ A suitable substitute treatment within a core bighorn sheep seasonal use area may be designed during the fall/winter 1985.
¥ This arca was substituted for the Holdup Gulch area during the 1986 contract period.
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Tabl e 2.

acconpl i shed during this contract period.

Costs associ ated with the habitat managenent efforts

st s/ Tot al
Site Acres  Treat ment Labor Acre (§) Costs($)
1984
S. Sheep Creek 120 Slash Force Acct. 45. 00 5,400
1985
Rocky Corge 15 Slash & Pile Force Acct. 92.60 1,390
North Stonehill 300 Sl ash Force Acct. 38. 60 11, 583
South Stonehill 75 Strip Sash Cont r act 64. 00 4,800
Tenm | e 60 Sl ash Force Acct. 132. 00 7,920
TOTAC - 1985 570 53.85 30, 693
1986
Lower Stonehill 55 Bum Force Acct. 36.00 2,000
Stonehill Fert. 25 Fertilize Force Acct./ 128.00 3, 200
cont ract
hel i copt er
MQui 1 e- Tweed 140 Sl ash Force Acct. 108. 00 15, 120
TOTAL - 1986 220 92.27 20, 300
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were within the area cleared during the initial construction phase
of the Libby Dam project, and had revegetated into relatively
dense stands of |odgepole pine (Pinus contorta). It was decided
to slash the conifer regeneration and, after the slash was dried,
broadcast burn the treated peninsul as.

This treatment will conplenent two existing managenent units

In 1984 the Forest Service thinned an adjacent stand of ponderosa
pine to create a seed cone plantation. The conifer thinning was
consistent with winter range habitat treatnments for nule deer and
bi ghorn sheep. A large unit of the Wirlybird Tinber Sale,
designed to enhance the sheep range, also Iies adjacent to the
area. The conbination of these treatnents and the renaining
untreated bench to the northwest is considered to be an effective
mxture of daily and seasonal habitat conponents

1984. No treatments were conducted in 1984.

1985. Using a | o-person crew, 15 acres of young | odgepol e pi ne
were slashed and piled for burning. On one peninsula where
numer ous smal | cott onwoods (Populus trichocarpa) were present, the
sl ashed conifers were piled away fromthe cottonwood stands to
prevent damage to themduring prescribed burning. It was decided
to maintain the cottonwood trees within the area in an effort to
preserve habitat diversity, which should be nore attractive to a
larger nunber of wildlife species, particularly cavity nesters and
those avian species dependent on the deci duous tree canopy. The
slash piles were burned with the fires allowed to wander through
the treated peninsulas.

A nmetal swinging gate was installed on road #14008 to restrict
notorized traffic and subsequent human harassnent within the Rocky
Corge area

1986. The Forest Service conducted an underburn within the
adj acent seed cone plantation. Part of this latter fire burned
into the eastern-nost control unit, but did not nmodify a very
| arge percentage of the area

3. Lower Stonehill. This area of approximtely 55 acres is
|ocated within the 1958 burn which scorched the west slope of
Stonehill. The area is a relatively flat bench with a steep west-

facing sl ope to Lake Koocanusa. ~ Miule deer and nose use the area
%earlong, whil e bighorn sheep utilize the area and adjacent
abitats primarily during the wnter nonths.

A fall prescribed burn was scheduled to reduce the anount of
conifer regeneration and stinulate the shrub production within the
area. \Wile the area contained |ow ground fuel |oads, it was
hoFed that the fuels were sufficient to get a satisfactory burn,
killing a large percentage of the conifer regeneration.
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Sel ected areas of deciduous shrubs were targeted for protec-
tion fromthe burn. These large, robust shrubs add increased
habitat diversity to the area and are heavily utilized by a nunber
of avian species.

1984. No treat ment was conpl et ed.

1985.  The fall prescribed burn was postponed due to wet,
unfavorabl e conditions.

1986.  Approxi mately 55 acres were burned in two stages. In late
March a strip along the upper side adjoining Hghway 37 was burned
to create a blackline on the uphill side. Then, in early April
the remai nder was burned using a force account crew of eight
people. An ignition pattern was used that created the hottest
possible firegiven the generally light fuels. The spring burn
was a change fromthe originally planned fall burn. The change of
seasons was based on the fire managenent specialists evaluation of
the fuels, aspect and elevation of the site. Their analysis
indicated that simlar results would be obtained with either
spring or fall burning

| mredi ately after the burn, a 33 percent nortality of the
conifers was estimated. By md-sumrer the nortality was estimated
to approxi mte 46 percent (Appendix 0.

The conifer nortality was |ower than 46 percent across the
majority of the area;, however, the fire caused al nost 100 percent
nortality within a dense stand of |odgepole along the south side
of the unit. This nmortality increased the overall kill for the
treatnent.

To further enhance the area, reduce the standing trees, and
provide for greater conifer kill, the area was selectively slashed
during the fall.

4. North Stonehill. A 300+ acre treatnment area within the 1958
Stonehill burn was schedul ed for extensive slashing followed by
Brescribed fire. The area is a series of south- to west-facing
enches largely covered with dense conifer regeneration The area
contains fairly abundant bunchgrass and shrub foraging areas. As
desi gned, the slashing treatnent added abundant fuel |oads of
conifers to the available ground fuels. After two years of
drYing, the area will be prescribed burned. A successful burn
w il greatly reduce the slashed trees and the remaining conifer
regeneration, and should increase the available bunch?rasses and
shrubs. Due to the discontinuity of the fuels there will be areas
of conifers left, which will serve as thermal and security cover
for the big game species utilizing the area.
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The area is utilized extensively yearlong bybi ghorn sheep,
nul e deer and npose, with someusenoted by elk. The area is
inmportant winter range for the first three species. Therefore,
increased forage production - grasses and shrubs - is the primry
managenent objective while maintaining stands of conifers to
provide thermal and security cover.

1984. No treatnent was canpleted.

1985. The slashing was conpleted during the fall and winter. The
sl ashed trees will be allowed to dry for two years prior to
bur ni ng.

1986. Ajoint field review of the area after the slashing was
conpleted resulted in revision of the wildlife prescription for
the area. Concensus during the reviewwas that the prescribed
burn shoul d be planned to renove the majority of the renaining
conifers. ~ The burn prescription was revised to incorporate this
change, as well as the conbined aerial ignition of the North and
Sout h Stonehill units.

During the summer, the slashed fuels were checked for gross
noi sture conditions. The slashed trees on top of the piles were
dry, while those toward the bottomwere still green and maintain-
ing high moisture conditions. This indicated the two-year drying
tine was necessary.

5 South Stonehill. This area, a west- to northwest-facing slope
within the 1958 Stonehill burn, is approximately 75 acres of
dense, diverse shrub and conifer regeneration. =~ The area is
extensively utilized by nule deer and noose throughout the year.
Bi ghorn sheep seldomutilize the area for foraging;, however, they
frequently travel through the area as they nove between adjacent
habi tats which they use regularly.

The treatment design for the area is a series of alternate
60-ft. strips which were slashed or left. The slashed areas wll
be allowed to dry for two years. During 1987 prescribed fire wll
be used to reduce the slashed trees and other ground fuels wthin
the cutstrips. The fire will also burn into the |eave strips,
providing for additional opening of the habitat.

The treatment will enhance the area for use by nule deer and
nmoose. Additionally, the open areas wll provide forage sites for
bi ghorn sheep, as well as facilitate novement 'between segnents of
the range.

1984. Treatment planning was acconmplished: however, no on-the-
ground treatnent was acconplished.

1985. The area was slashed during Novenber and Decenber. The
slash is scheduled to be allowed to dry for two years.
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1986. No habitat treatment was conpl eted during 1986; however,
the burn prescription was revised to incorporate the burn into a
joint aerial ignition project with the North Stonehill Unit.

6. Tenmile. This is an area of approximtely 60 acres at the
mout h of Tenmile Creek between H ghway 37 and Lake Koocanusa. The
area contained a nulti-story conifer canopy. A past |ogging
operation removed selected nmature conifers prior to the Libby Dam
project. To achieve the desired results it was planned to slash
all conifers <1Oin. d.b.h, leaving the mature ponderosa pine,

Dougl as-fir and scattered larch (Larix occidentalis). The
riparian habitat along Tenmle Creek and another smaller drainage
were targeted for non-treatment, preserving inportant habitat

conponents and diversity.

The grassy neadow associated with the area receives heavy
recreational use during the spring, summer and early fall nonths
To preserve the inportance of the area to wildlife and protect the
investnent in habitat enhancement the access road to the area is
scheduled to be permanently closed

- The area receives use by nule deer, primarily during the
winter and spring nonths. Bighorn sheep travel through the area
on a reqgular basis. Because the area i1s used as a traditiona
travel corridor for yearlongbighorn sheep novenments, it is felt
that the habitat enhancement wi |l be used 'by sheep as a foraging
area

1984. JWJ treatments were conducted. Project planning was
initiated.

1985. The conifers <O in. d.b.h. were slashed using Forest
Service force account crews. The slash will be dried for two
years at which time the area will be fall burned.

1986. In Novenmber, a force account crew closed the access road
into the area. The road closure will maintain the value of the
area for wildlife and protect the investnent already made in
habitat enhancenent.

7. Stonehill Fertilization Pilot, Several areas throughout the
sheep range contain stands of bunchgrasses. The majority of these
stands are on steep rocky slopes unsuitable for nost habitat
enhancement treatnments (ie. burning). In an attenpt to inprove
these stands it was decided to experinent with the potential of
aerial application of fertilizer.

The Stonehill Pilot is a relatively flat bench with a m xed
grass/shrub commnity. Itslocation, accessibility and vegetative
comunity make the area a good site for this pilot program
Addi tionally, bighorn sheep utilize the area extensively during
m@nt%r, spring and early sunmer. Ml e deer al so make yearlong use
of the area.
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1984. No work acconplished on this project.

1985. The area was selected for the pilot fertilization area.
Soi | sanples weretaken fromthe area and anal yzed to determ ne
the best fertilizer conposition to apply to the area.

1986. Vegetative data collection was initiated prior to the
agplicat[on of the fertilizer. The sanpling was finished after
the application, but prior to any vegetative response. The 25-
acre plot was separated into a 17-acre treatnent and an 8-acre
control. In early June, the fertilizer was applied to the test
pl ot using a spreader slung below a helicopter. The fertilizer
(21-O0 0O nitrogen) was applied at a rate of approximtely 200
I'bs./acre. Good rainfall throughout the remainder of the nonth
served to movethe fertilizer into the soil where it was avail able
for uptake by the vegetation.

8. MQire-Tweed Originally, 140 acres of slashing and burning
were scheduled for Holdup Qulch on the northern end of the sheep
range. Based on a field review by the project biologists, an area
between McQuire and Tweed creeks was selected for treatment.
Selection was based on good spatial relationship to other treat-
ments, sheep use of the area, and current vegetative conditions
that could be effectively treated by slashing and thinning.
Hol dup Qul ch, Sutton Face and Sheep Creek (above the highway) were
reviewed but not selected due to being located close or ad%acent
to areas already or soon to be treated, or still having a tairly
good vegetative condition

This area is a relatively steep, west-facing slope bisected by
a series of rocky benches. Bighorn sheep use the area yearl ong;
sonetines as a travel corridor, while at other times they utilize
thearea for a period of days to 2-3 weeks

1984. No work was completed on this treatment.
1985. No work was conpleted on this treatnent.

1986. A review of several areas was made and the McQuire-Tweed
Creek site selected for a slash and prescribed burn treatment. A
six-man force account crew slashed approximately 140 acres in
October. Cenerally all conifers <8 in. d.bh were slashed.
Aspen groves and conifer stands in draws were left unslashed to
provide vegetative diversity, cover for big game other than
bighorn sheep, and watershed protection. A few areas of very
dense, small diameter trees were slashed with 100-ft. cut strips
alternating with 50-ft. leave strips. The area is scheduled for
prescribed burning in the fall of 1988.

9. Vol cour. Approximately 200 acres were originally scheduled for
burning in 1986. Field review of the area showed that due to the
size of trees and limited fuels on the ground over much of the
area, a normal preacrioed fire would not achieve the desired
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results for bighorn sheep Slashing and burning appear feasible
on 32 acres and are scheduled for 1987 and 1988, respectively.
The potential for using helicopter |ogging to renovethelarger
trees is being explored.

10. Lower Sutton Pace. A prescribed burn has been scheduled to
nodi fy approxi mately 100 acres of habitat on this bench above the
reservoir. This area contains extensive stands of mxed shrubs
which are currentlg bei ng encroached upon by conifer regeneration
The treatment has been designed to reduce the conifer regeneration
while stinmulating the forage species - mxed shrubs and grasses

The area currently receives yearlong use by nule deer and
moose, with winter use by bighorn sheep. During periods of deep
snow, the area increases in value to wintering bighorn sheep.

1984. The initial treatnment prescription was devel oped.
1985. No work was conpleted on this unit.

1986. Project review was conpleted by an interagency team The
original prescription was nodified and the prescribed burn was
scheduled for spring 1987. In order to help reduce the young
conifer regeneration, the area was opened to commercial Christnas
tree harvest during Decenber 1986.

Veget ation Mnitoring. During 1985, pre-treatment nonitoring
transects and photo ? ots were established within five treatnent
areas; North Stonehill, Lower Stonehill, Rocky Gorge Peninsul a,
South Sheep Creek and Tenmle. Additionally, due to perceived
differences in vegetation across the South SheepCreek unit, it
was decided to separate the treatnent area into 2 separate units,
with conplete data collection (treatnent and control) for both
units. The separation was for data collection and analysis only,
as it is logistically inpractical not to treat the area as one
unit when conpleting the habitat modifications

During 1986, the above units were again sanpled to provide
initial post-treatnent %Rbcky CGorge and Lower Stonehill) or md-
treatnent (North Stonehill, South Sheep Creek, and Tenmle)
conditions. Additionally, nonitoring transects were established
withinthe Stonehill Fertilization Prlot and MQuire-Tweed units.
Pre-treatment vegetation data was collected from both areas.

Wthin five areas the sanRIing methods had to be nodified_to
adapt to the conditions of the respective treatment area. The
peninsul as at Rocky Gorge were linear in nature, therefore,

instead of an X pattern for the transect segnents, the tota

transect (200 points) was divided between the peninsulas wthin
the treatment/control area. The transect was conpleted along a
line centered between the reservoir shoreline and the edge of the
adj acent conifer stand The topography within the North Stonehill
unit consists of a series of rocky benches. The vegetationonthe
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benches general |y consists of an outer zone of grasses and forbs,
an internediate zone of mxed shrubs and young conifer regener-
ation and an inner zone of nore mature shrub and conifer regenera-
tion. The point transect was conducted linearly along the grass/
forb zone. To establish the sanpling points for forage production
and shrub neasurenents, the photo plots were placed within the
inner 2 zones (an equal nunber - 9 - within both the treatment and
control). The photo board stake was then used as a permanent
sanﬁling point with the respective sanpling plots centered on the
stake. This sanpling nethod provides pernanent sanpling points,
and therefore, possibly a better nmeasure for conparison of the
data over time. However, the method is NDre time consum ng than
the random zed transects and inpractical to conduct within all the
treatment areas. The topography and vegetative characteristics of
the MQuire-Tweed unit precluded the establishnment of a control
area. Therefore, the sanpling points were permanent|y nmarked so
the same point can be nonitored during successive years

Additionally, an abbreviated transect was set up in an adjacent
?ggf (approximately 20 acres) which burned during the summer of

A mninum of three photo plots were established within each of
the habitat treatnent areas, as well as the paired control areas.
The initial photos of these plots indicate that they will be a
valuable tool in the long-term nmonitoring of the vegetation
changes.

Browse utilization transects were conpleted in conjunction
with the pre-treatnment vegetation monitoring. Wthin the North
Stonehill unit where the sanpling nethodol ogies were modified the
utilization transects were conpleted within the internediate shrub
zone in a linear pattern parallel to the outer edge of the
respective bench. During 1985, the early and late fall utilization
transects were not conpleted as planned. This was due to
conpletion of the vegetation transects as late as m d- August
therefore not much change in utilization - conbined with a Iengthy
period of inclement weather and conflicts with other schedul ed
tasks. During 1986, the seasonal utilization transects were
conpl eted as scheduled. The analysis of the vegetation data is
ongoing and will be presented in later reports.

Ani mal Response. To date, 12 bighorn sheep have been captured and
individual |y marked (Table 3). Table 4 summarizes the immbiliza-
tion efforts Acorral trap was baited and set for all or part of
53 days from Decenber 3, 1984 to June 15, 1985, and 18 days
bet ween Decenber 3, 1986 and December 21, 1986. During this time
three sheep were captured on June 15, 1985 and three on
December 14, 1986. on two occasions the trip string was cut by
small mammals; the nylon string was then replaced with thin piano
wire. On several occasions, when the trap was set during the
war m daytime hours, the shift to colder night tenperatures
contracted the trip wire and rel eased the trap door.  Sheep
consistently used the mneral lick directly in front of the trap
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Table 3. Summary of marked bighorn sheep on the Ural-Tweed bighorn sheep range,
Decenber 31, 1986.

. Dat e Ear tags
Animal # captured sex Age L R Mar ker col or Fr equency
01 12-11-84 F 5.5 8854 R855 Radio White 151. 770
02 12-12-84 M 2.5 R857 R85 Radio Wi t e/ bl ack 151. 581
03 12-13-84 M 1.5 FR858 R85H9 Radi o White 151. 561
04 12-17-84 H 5.5 R860 HRB6l Radi o Fed 151. 520
05 01-16- 85 P 2.5 NONE Radi o Wite w 150. 950
black cntr
06 06- 15- 85 P 50 R863 R864 R&i0 Lt. blue 151. 229
07 06- 16- 85 P 50 R869 RS0 Radio Red/white/ 151. 250
blue
08 06-15-85 P 1.0 R866 R865Y Neck Redl W/ -
whitecntr
09 06-15-85 n  0.08 R868 R867 Ear Lt. blue b/
t
10 01-11-78/ P 3.5 AO771 A0772  Radio whited/ 151.132¢/
11 01-17-78 H 3.5 A0773 A0774  Radio Lt. bl ue 151. 106
12 12-19-85 n 7.5 R876 R877 Radi o Yel | ow 151. 399
13 07- 18- 86 F 7.0+ 8871 R872 Radio Green 151. 290
14 12-14-86 H 1.5 R875 RB78 Radio Bl ack/yellow 151.410

¥ Ear tag recovered at trap site after sheep rel eased 6- 16- 85.

Y This animl was apparent!y the lanb of animal 06. This | anb was apparent|y | ost
from the population 2-3 weeks after capture and marking.

</ Animals 10 and 11 were captured and marked during an earlier study conducted by
Brown (1979).

& ol I ar now appears very worn and tan in col or.
¢/ Radio transnitters 10 and 11 are no |onger functional.
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Table 4. Summary of immobilization results, Ural-Tweed bighorn sheep-wildlife mitigation project, December 1, 1984
- December 31, 1986.

4  Sex Age Date Dosage Results Time(min.) Comments
1 F 5.5 12-11-85 Standard¥ Immobilization 10 Acconpanied by young lamd
2 M 2.5 12-12-84 Standard + 1.0 cc Immobilization 15-30 Animal partially alert,
xylazine at 21 min. difficult to subdue.
3 M 1.5 12-13-84 Standard Immobilization 8 Good response to drugs -
apprx. 7 hrs to recover.
4 M 5.5-6.5 12-17-84 2.5cc xylazine + Non-Capture - Hit low in abdomen -
0.5 Phencyclodine HCI limited effect of drug.
8 M s.8 12-17-84  2.5¢c xylazine + Immobilization 12 Complete {mmobilization -
0.5 Phencyclidine HC1 sheep snoring when approached.
6 F Ad 12-19-84 Standard Non-capture — Glancing hit with dart,
limited response to drug.
7 F A 01-02-85 Standard Non—capture — Very limited response to drug

8 P Ad 01-03-85 Standard Non—capture - Sheep bedded and very groggy;
fled when approached.

9 F Ad 01-08-85 Standard Non-capture — Limited response to drugs

10 P Ad 01-09-85 Standard Non-capture - Hit high behind right shoulder;

A/ limited response to drugs.

11 F 2.5 01-16-85 Standard> Immobilization  5-10 Good response to drugs.

12 1.0 06-03-85 Standard Non-capture - Went down with limited
alertness, however, fled
as investigator approached.

13 F A 06-04-85 Standard Non-capture —_ Good response to drugs; how-
ever, could not be approached.

14 F 5.0 06-16-85 Standard Immobilization® — Good response to druga.

15 P 1.0 06-16-85 Standard Imnobilization - Good response to drugs.

16 F 5.0 06-17-85 Standard Immobilization  10-15 Good response to drugs.

17 M 7.5 12-19-85 Standard Immobilization 10-15 Good response to drugs,
approx. 2.5 hrs. to recover

18 M 2.5 12-20-85 Standard RNon-capture -—— Rit in knee and showed no
responge to drugs after
12 minutes.

19 |4 A 07-18-86 Standard Non-capture -_ Hit in rump, animal took off
running uphill and was never
cbserved to be effected by
the drugs. Searched the area
for 2+ hours.

20 F Al 07-18-86 Standard Immobilization 36 Good response to drugs, did
take long time for animal
to lay down; however asleep
on its feet after 15-20 min.

21 [} 1.5 12-14-86 Standard Immobilization Good response to drugs.

[ Standard dosage = 2.0¢cc xylazine (100 mg/ml) + 1.0cc Ketamine HC1 (100mg/ml). Dart placement was in the rump

area except where noted otherwise.

-4 Sheep were not always kept in sight until complete ataxia, therefore an estimate of immobilization time was made
based on last visual contact before complete ataxja.

(4 One or both of the drugs used during attempt 7-9 had lost potency (poesibly due to excessive cold) and resulted

{m anle alicht ta madavate atawia
an Gay 813G o0 BRISTe ataXia,

¥ Standard dosage administered to the left shoulder.
e/ Attempts 14, 15 and 21 were sheep within the corral trap



door; however, only on a few occasions during 1985 - all butone
when the trap was tied open - did animals venture into the trap
On several occasions during December 1986, sheep and nule deer fed
on the alfalfa and fermented apple mash within the trap, but did
not trip the door

Three nule deer weretrappedinthe corral trapduring 1985.
An adult female and a 0.5 year old were trapped and released on 16
January 1985 and a 2.0 year old nale was trapped, narked and
rﬁ”eafed on 5 June 1985 (Ear tags L-889, R-888; orange neck
collar).

Due to the limted success of this effort the trap was renoved
and utilized on another sheep range during the winter 1985-1986.
During early fall 1986 a panel trap was reconstructed at the site
and attenpts were nade to capture sheep during late fall and
winter. In an attenpt to inprove the trap?ing success, fermented
apple mash was used in addition to the alfalfa hay and salt.

Systematic on-the-ground relocations of the radio-collared
sheep conbined with periodic aerial surveys has proven to be the
best nethod to determne the seasonal novenents and habit at
preferences of the animals. As determned by Brown (1979) and the
results of this project, random on-the-ground surveys are ineffec-
tive in locating sheep. The steep, heavily tinbered sl opes
conbined with the small population size nakes this survey method
impractical. To date, on-the-ground relocations of the instru-
nented animals were the primary method of obtaining nmovement and
habitat selection data fromthe sheep population. Due to the
smal | nunber of instrunmented animals ﬁﬂf, accessibility to the
majority of the project area and the ability to coordinate
relocation surveys with other field work it was considered the
most ef ficient and cost effective method to obtain the data.
Aerial surveys were utilized primrily when transmttered sheep
were in inaccessible areas, such as upper MQire Creek. Aeria
surveys were only effective during periods of good climtic
conditions. The steep, rocky, convol uted sl opes are conducive to
"signal bounce", and if poor weather, includin%)high W nds, was
present the airplane (Cessna 182 or SuperCub) coul d not be
maneuvered close enough to theslopesto obtain a good "fix".

Biqhorn sheep used the entire range, concentrating in
particular areas during the various seasons. The pattern of use
was simlar as that identified by Brown (1979); however, expanded
use of the area was noted. O particular note has been the use of
the northwest side of the Sheep Creek drainage as a |ambing/
nursery area, and the use of Pack Rat and Vol cour drainages by
ewes and |anbs during summer, fall and winter. During the s ring
of 1986, two additional |anbing areas were observed. Animal 06 (

r. old female) was observed with a newborn |anb (<2-3 days ol d)
Inthe MQuire Creek drainage. Animal 07 (6 yr. old fenmale) was
also utilizing the same area. Wile the latter was not observed

with a lanb while in the drainage, |ater observations indicated
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she had [ anbed, in which case it was al so probably within the
MQuire Creek area. Animals 05 (4yr. old female) and 10 (12 yr
old female) utilized the Pack Rat drainage during |anbing. Aninal
10 was | ater observed wth a lanb indicating she had apparent!ly
| anbed within this drainage

During the first two years of the project, nonadic movenents
b% rans have been observed. On My 18, 1985, a yearling ram was
observed along H ghway 37 at the nmouth of Cripple Horse Creek.
This young aninal was probably denonstrating the nonadic behavi or
typical of Class | rams éGEISt 1971). During JUIY and August
1986, animal 02 (4 yr. old male) wandered extensively throughout
the project area and apparently left the project area for parts
unknown during a portion of that time. Due to |ogistical problens
his nmovenents weren't nonitored enough to determne all his
wanderings. Additionally, on several occasions, extensive
attenpts to locate him from the ground were unsuccessful.

To date, six heIicoEter surveys of the sheep range have been
conducted (Table 5). The goal ofthe surveys was to determne a
popul ation estimate and a time of year when such surveys would be
nost efficient. Wth the exception of the Decenber 1985, March
and Decenber 1986 surveys, the results of the flights were
disaPpointing. During nost flights, the heavily tinbered slopes

precluded the observation of all but the occasional herd of sheep.
Wen sheep were observed in the open, their reaction was to flee
into a tinbered area and stand under the canopy of one or nore
large trees. This type of behavior conbined with the ye?etation
and topo?raphlc features makes an aerial survey difficult.

AdditionalTy, the north to south orientation of the project area
dictates the flight be conducted after the early nnrning sun has
risen high enough so that glare on the helicopter bubble is no
| onger a problem(usually after 1000-1100).

During the March 1986 helicopter survey, visual observations
of all the instrunented animals were obtained. Thi s was
facilitated by the use of the telenetry equi pment and persistence
of the observers in searching the area once the sheep were
located. A total of 39 individual sheep and 10 of the 11 marked
sheep were observed. Only the two year ol d, neck banded fenale
(#08) was not observed. The results of this flight were good,
however, conparison of the totals to mninmum nunbers of particular
sex and age classes (rams, young, etc.) indicated the count was
not conplete and several bands had not been |ocated.

During the December 1986 helicopter survey, a total of 47
sheep were observed. This was the highest survey count to date
Wile the survey was conducted under poor |ight conditions, snow
cover throughout” the area provided for good visibility. The pilot
and observer noted that the sheep appeared to be nore accustoned
to the helicopter than during previous flights. This change in
behavi or allowed for better visibility of the sheep as they
continued normal activity and did not tend to hide under trees.
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Table 5.  Summary of helicopter surveys conducted within the Ural-Tweed
bi ghorn sheep range, Septenber 1984 - Decenber 1986.

# sheep
Hours  Number of observed

Dat e Flown Cbservations Y F M Un Total Conditions/Coments

03-13-85 3.0 2 240 o 6 Good |ight-patchy snow

04-09-85 4.0 5 4 614 o0 24 @&l i ght - one obser -
vation of 11 rans -
2 of 7 collars
obser ved.

05-23-85 5.0 1 120 o 3 Good | i ght - ext ensi ve
search effort.

12-04-85 2.5 7 914 8 o0 31 Good light - 3 of 10

and collared animals

12- 05- 85 2 0 observed.

03-01-86 3.0 3 310 8 0o 21 Good light - 4 of 11
Marked ani mal s
observed.

03-02-86 3.0 4 11214 o 27 Good light - 9 of 11
mar ked ani mal s
observed

12-09-86 2.0 9 10 17 19 1 47 Overcast, intermttent

and light snow - 5 of 12

12-10-86 3.5 marked ani mal's

observed.
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This change in behavior was credited to the extensive helicopter
flights associated with the helicopter logging operation currently
bei ng conducted within the area. Further analysis of the
telemetry data will provide additional insight into the
relationship of the sheep and the helicopter operation.

General observations of biqhorn sheep throughout the Ural-
Tweed range have provided baseline popul ation paraneters. The
information is currently being analyzed and will be incorporated
into a conputer population simulation which will be presented in
later reports. \Wen the project was initiated, it was estimated
there were 25 sheep within the population (Yde and O son 1984).
Prelimnary observations indicate nore sheep than the initia
estimate.  Based on the helicopter surveK of April 9, 1985
conbined with the number of marked rams and their known associates
I twasdet erm nedthata mninmum of 17 rams (22 nonth or ol der)
were in the population. Additional observations during June 1985
indicated at least 5 Yearling rams wWithin the popul ation, for a
total m ni mum mal e popul ation (12 nonths or olderg of 22 sheep.
Usi ng visual observations conbined with marked aninals not
observed, a m ni num popul ation of 28 females (12 nonths or ol der)
was determned for July 1985. Additional popul ation infornation
was gathered during the helicopter surveys conducted during
Decenber 1985 and March 1986. Field observations in 1986
indicated recruitnent into the poFuIation was good with at |east
nine yearlings present and good [amb production. The tinbered
slopes - including the nursery areas - conbined with the fact the
| anbs were often left for extendednBeriods in nursery groups,
precluded efforts to estinate the number of Youn present within
the population at any one tine; however, field observations have
indicated |amb production is at a fairly high level. These obser-
vations indicate the Population has begun to increase since the
catastrophic decline of the late 1960's early 1970's.

Fecal sanFIes have been col lected on a monthly basis since My
1985.  Scheduling conflicts, inclement weather and dispersal of
sheep precluded some sanple collections. Since only direct
observation of defecations or fresh defecations collected from
known bedding sites or foraginP sites imediately after the
sheep have left the area are utilized, it is often difficult to
conplete the collections. However, the sinilarity between bighorn
sheep and deer pellets precludes collection of pellets where the
investigator is uncertain of the source. Prelim nary | ungworm
anal yses indicate a very low |evel of |ungworm |arvae within the
sanples, indicating that the [ungworminfestation of the popul a-
tion is low and probably inconsequential at its current |evel

Initially, it was determned that several segnents of the
extensive highwal I s adjacent to H ghway 37 were suitable for
nmodi fication to facilitate novenents of bighorn sheep.
I nvestigations during the current project, including telenetr
information fromtransmttered ani mals, indicate the need for al
the modifications may not be necessary. Two areas where the
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modi fications are appropriate are within the highwal | between
m | eposts 36.5 and 37.3

The area bel ow H ghway 37 receives extensive use by bighorn
sheep during the rutting, winter and spring/early sumrer periods.
(oservations of bighorn sheepcrossingtoand fromthe habitats
bel ow the highway indicate that nodifications within this segnent
of the highwal | are warranted. There are two locations in this
segnment of highwall where the height of the highwall is
approxi mately 20-30 feet, making the nodifications realistic.
Consul tation with an engineer fromthe Mntana Department of
H ghways further determned the feasibility of the modifications.
It is felt that a series of rough "steps" can be built into the
hi ghwal I's, thereby facilitating animal novenents. Due to the
fractured nature of the rock at the two [ocations, the excess rock
can probably be removed using a crew with a(iackhanner. The
excess rock would then be loaded onto a truck and dunped at a site
along a highway fill area. The initial estimate oftheproject
costs are $5-8,000 each. If blasting is required to |oosen the
excess rock, additional costs, including natt|ng the highway,
I ncreased security bond, flag persons, etc, will be incurred

Both bighorn sheep and nule deer cross the highway extensively
inthe area of the Tenmle Creek Bridge. This area has two sharﬁ,
blind corners on inclines. These corners remain icy for the
mejority of the winter, making for hazardous driving conditions
The presence of sheep and nule deer on the highway increases this
hazard. Therefore, it is proposed to fence a 0.5 mle segment of
the highway right-of-way with a 6-8 foot woven wire fence. This
fence woul d keep the aninmals off the highway in an area that has
had at |east five accidents since December 1984, one of which
i nvol ved a bi ghorn sheep and one a nule deer. It would also
direct the animals under the Tenmle Creek Bridge, thereby not
restricting current mgrations between seasonal use areas. no
cost estimte has been obtained on this potential project as there
has been no engineering field inspection to determne its
feasibility.

Three areas al ong H ghway 37 have been identified for
potential nodifications to facilitate animl novenents while
providing reduced risk to motorists. The next step is to have an
engi neer inspect the sites and draw up the nodification plans and
devel op further cost estimates. |f these projects remain
econom cal ly feasible, funding will be requested in the future
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DISCUSSION

To date, nunerous on-the-ground activities have been
conpleted. Habitat manipul ation projects have been | ocat ed,
designed and initiated with additional treatnents schedul ed for
future years. One problemthat arose was treatnments were
initially scheduled before pre-treatment ve?etative and wildlife
use data could be collected. After this conflict was resolved the
remai nder of the projects were scheduled to allow adequate tine
for the collection of pre-treatnent data

Anot her consideration in the devel opment of specific projects
was cultural resources. Any activities which necessitate earth
di sturbance require prior approval from cultural specialists.
Slashing, burning and the application of fertilizer, however, do
not significantly disturb the ground and generally do not conflict
with cultural resources.

During both 1985 and 1986, prescribed burns were cancelled due
to unfavorable burning conditions. During the winter of 1986-87,
project personnel are planning on reviewng the historical weather
patterns which the project area has received, particularly during
the spring and fall burning periods. This information wll be
conbined wth the known response of selected, preferred grass and
shrub species to determne the optimal period when prescribed
burns shoul d be schedul ed.

Wiere applicable in the future, tinber sales will 'be used to
enhance the sheep ran?e - simlar to the ongoing Wirlybird sale.
Since these sales would potentially return K-V funds to the US
Forest Service, which would in turn be used for further habitat
nodi fications such as prescribed burns, no mtigation funds wll
be used to set up or conduct the sales. However, in certain
circunstances the timber that needs to be renoved is not of
sufficient economcal value to merit a tinber sale. In this
situation, mtigation funds will be used to provide a service
contract to conduct the tinber renoval activities. The direct
costs of the service contract woul d be subsidized by allowng the
contractor salvage rights to the involved tinber.

Several areas, MQire Creek, \Warex Muntainto Tennle Creek
and Huckl eberry Muntain, are currently scheduled for tinber har-
vest activity. These areas are historical sheep seasonal habitats
and are adjacent to currently occupied habitats. Wthin the
Koot enai National Forest Plan, these areas are allocated to biE
game summer range (MA-12). There is an opportunity to wor
cooperatively with the foresters in the design of the harvest
units and access roads. Proper planning will allow for the tinber
managenent objectives to be net, while at the sametime expanding
the areas which are suitable for sheep use.
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Addi tional monitoring of the bighorn sheep population is
scheduled for 1987 with additional radio transmtters scheduled to
be fitted on adult sheep. Further study of the | ungworm | arvae
| oads, DAPA |evels and monthlyfood habits w |l continue.
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Wldlife Prescription- North Stonehill

Wldlife Prescription- 10-Mle
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WILDLIFE PRESCRIPTION

Stand No. 18-3-16 Photo No. 147
Wrth Stonehil

Area: 300 A Siope: Flat benches in between
steep rock cliffs-sane 40-60%
El evati on: 2800- 4400 Aspect: WNW
Successional  Stage: _ Habi t at Type:
G ass/ Forb-j Pol e/ Sapl i ng DF/ Phma & DF/ Fesc
Fuels:  Light but continuous Site Productivity: Low for
on benches. tinber, Mderate for forage

Wldlife Sﬁecies to manage for: Vegetation Species to nanage for.
Bi ghorn sheep, M, Moose, Elk Fesc, Feid, Amal, Ceve, Privi,
PP, DF

Land Management Objectives: Managenent Unit 10 - Sane objective
as other prescription.

Present Stand Situation: The stand was burnt by wildfire in 1958.
The benches have restocked in heavily with DF, PP and LP. There
has been no stand exam ne data collected on the area, but the
densities are >500 TPA on the benches and in a small stand on the
NW corner of the area. The benches and side hills that do not
have trees on themare covered with bunch grasses and browse
species with some forbs. The bunch grasses are predom nately
Fesc, Feid, and Agsp. The browse species are: Aml, Salix, Ceve,
Cese, Privi, Phma, Hodi, Syal and some Acgl. The stand is
resently receiving light to noderate use by nmoose, mule deer,
i ghorn sheep, and elk. The greferred browse species of Salix,
Amal, Privi are in Formclass 2 or 3. The grass species appear to
be receiving light use

Because of the |ight use on the grasses there has becone a hi%h
amount of decadence within the crown, therefore reducing the
production that the site is capable of. A so some of the browse
speci es have been hedged severely enough that the vigor and
production of these species is in a dowward trend. Also some of
the browse species have died due to the shading effect fromthe
conifer reproduction that has reestablished itself.

Proposed Treatnent: In order to reduce the stocking |evel of
trees on benches and rejuvenate decadent browse species and
ﬂrasses, fire will be induced on the entire area by the use of the
elicopter drip torch. Prior to fire - a force account slashing
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crew wi Il cover the benches and spot slash in order to add
additional fuels on the ground in order to allow fire to get into
the crowns of dense pockets and thin out the tinbered pockets.

Fl ame heights should be in the 2-7 foot range in order to get into
the crowns and carry into the tinber pockets.

There are two control areas within the stand that will be flagged
in blue and will not have any slashing or fire introduced into the
areas (See Photo).

It is recommended that the preferred treatment of this area with
fire will be fall. If it is to be burnt in the fall then it could
be ignited with the South stonehill unit.

Alternative Treatnent: An alternate treatment to the area woul d
be just to burn the area with the helicopter drip torch wthout
any prior slashing treatment.

Pr oposed Treat xnent Schedul e:

Pall - 1985 - COct-Dec - Spot Slash
Fall - 1986 - Sept-Cct - Burn (preferredg
Sring - 1987 - May-April - Bum(alternate

SLASH NGSPECS

The stand in the northwest corner will have a 20 ft strip left
above the cut bank. Fromthere a 50 ft [eave strip will be |eft
then another 50 ft strip will be slashed. This should continue up
the stand until the meadow i s reached The rest of the treatment
area is made up of tinmbered stringers. One half of these
stringers, unless > Q0 ft wide, will be slashed and then every
100 ft cut a 50 ft swath clear through the stringer. In the
stringers all PP & W. >8 fttallshould be left. [f the stringer
Is greater than 100 ft wide just slash a 50 ft swath on the |ower
edge of the stringer.

The south side of the area (see map) is a PP stand and this

Wil be thinned |eaving PP > 5 dbh where these are clustered thin
to 25 ft spacing plus or mnus 5 ft.

Donal d Godt el
Wl dlife Biologist
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BURNING PLAN COYER PLAN

5150

PRESCRIBED BURNING PLAN

STONEHII 1
Burning Unit

REXFORR Banger District

Kootenai National Forest

Prepared By:__Don Godie | Date:__08/16/85
Rev | ewed By : jvé 4’-"-7/&" (( ‘ 67""%“) Date: F : L5
Reviewed By: Date:
Reviewed By: Date:
Revlewed By: Date:
Rev lewed By : Date :

The approved Prescribed Burning Plan constlitutes the authority to burn. No one
has author Ity to burn w | thout an approved plan or In a manner not In comp | iance
with the approved plan. Act lons taken in comp | lance w Ith the approved Prescr Ibe
Burning Plan will be fully supported. Peronnel will be held accountable for
actions taken which are not In compliance with the approved plan, regardless of
the outcome of the burn. The same level of authority required to approve the
Prescribed Burning Plan Is required to amend the plan. Thils project and plan a
rated as Conplex_____ |ntermed|ate_X__, Non-Conp | ex, pursuant to R-I, 1961,
Fuel Management and Treatment Gu ides.

Approved by : % A&(MI‘ ﬁe((l\_— Date:m/



ACCOUNT ING COST:_000929
EST. COST/ACRE :__3$25

SALE:_Stonehil! Unit: 1 F | NAL COSTS:
LOCATION_T 35N R 29K SEC. NW24 TOTAL COST/ACRE :

STAND :_18-3-99 ACRESELEVATION: TOP2800 B0TTOM_2600

DRAINAGE: Lake Koocanuea — SILOPE_10-60 £ ASPECT:_SW____
HABITAT TYPE: NFDR FUEL MODEL:C _ F,B,FUEL MODEL :_&/9
FUELS: NATURAL X ACTIVITY AGE ASSYRS SMENT: L_MxH
DOYH _WOODY PRIVATE PROPERTY ADJACENINone

0-1/4v _Q.1 T/A DUFF DEPTH 0.2 IN FUEL DEPTH —1 4"

1/74=-1" 0.6 T/A TOTAL FUHL 7.3 [

1=3"  _1.2 T/A ADJACENT FUEL _ﬂlglm_}l_wwmgni_tw_
3+m 5.3 T/A_______ break. Areaacrosshwv| s _sameasunii(FM2/9),
OBJECTIVES OF BURN (CHECK) (RANGE OF ACCEPTABLE RESULTS)

HAZARD REDUCTION X Reduco buljdupof grass and pine peedlec

SILVICULTURE
SITE PREPARAT 0N

WILDLIFE HABITAT X Reduce dense reproductiop pockets of 1rees less

RANGE MANAGEMENT _______ than 10' by 30-50f.Reduce hardwoods. in the

OTHER - and grass conditiope.

PRESCRIPT  ON SEASON: __Fall TIME: 1200-2000

TEMPERATURE : 50 TO 85 FUEL MO | STURE INSIDE OUTS I DE

R.H. _20___T03 __5 0-1/4 —~71 _T0_11  _7 70 11+

WIND SPEED 2 TO __10_ 1/4-1 9 10 13 9 10 15+

DR. & SwW 1o NW -3 13 10 20 13 TO _A)__' +
(Preferred)  (Accepted) UUFF (LOWER) _N/A__TQ = - TO

SHRUBS S50___ To 5050 10 129._

ERC TO

BI T0 IGNITION METHOR Drlip torches/fuses

RATE OF SPREAD 2?2 JUu 7

FLAME LENGTH 2 To p) FIRING PATTERN __Strip headfire

SCORCH HEIGHT ) 10 3 5

EXPECTED FIRE BEHAVIQR Fire willspread well where there's continueus fuel but
wilitakea loio f Iightingin the rocky and stecp areas where there's| itile
im.L._Ss:an_ha.Lam_uJ_anu_nﬁucnﬂmgo_n_ tuel copcenirations and ihe effect
of <hading on fuels from theihick siand<o | Jori-roduction. Firebg k|
lived and will gooUt guickly,

PREPARAT [ON:

TYPE OF FIRELINE: ROAD _x__ TRACTUR __CREW SIZE: IGNITION _ 6 HOLDING 2
PORTATANK S PUMPS HOSE ____ ENGINES 1SHOVELS 8  PULASK IS 8

SAWS _1__ TORCHES _8 FURAD 30 108 4
PREPARAT ION NEEDED PR 1OR TO BURN _K i nged 10 coastuct-a hand line down ibg

draw on 1be couth endo  f _ the wplt. This could be done bv 1he_pickup creow whon
thev o  notinvolved!| n _olher burns,




IDCQHQD the stand, There ls also sone |ndian palniings & hat wil
be somewhal proiected by an old skid trall and lighting pattern.

JEST FIRE: (If applicable) Not needed,

SMOKE MANAGEMENT: Smoke from +this burnwit!'ljkely drift o the NF. Air
Quallty is usually not a problem when burning In the spring. The SO Fire Deck
{Alr OQual ity Coordinator) wili be potified prior 10 burning.

SAFETY:
Publ ic: A sian willbe placed along the road warnlng people of the burning
operations, Highway Patrol wjllihe notified, Fngine crew will axplaln 1¢

people passing bv the objectives of the burn
Burn Crew: A preburn brlofing will be held covering the ignition and holdlino

plaps. Protectlive clothing and geac will be worn, Good commupicatlions will

be a nust,

& 1 : An

RENARKS ¢
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PREBURN INFORMATI1ON:

ELEL MOISTURE §:

DATE 0=-1/2v 1/4-1v 1=30 Jut DUFF PREC P
BURN MONITORING: DATEs—_ TIME OF IGNITION:S __ T O P :
BURNING BOSS: FIRING BOSS: HOLDING_BOQOSS:

ACTUAL WEATHER. IEMPERATURE R-H. HWIND SPf FD/DIRECTION STATE OF HWEATHER

1 HOUR BEFORE F b 3 MPH
START F p 4 MPH
30 MINUTES F ;) PH
60 MINUTES F ) 4 MPH
F g MPH
F < VPH
F { MPH
F % MPH
EUEL _MOISTURES $: 0-1/4% 1/4-1v_____ 1-3u DUFF SHRUR
“IRE BEHAVIOR RATE/SPREADCH/HR, ERC —____ , x FLAME LENGTHE__T
« FLAME HE IGHT X SCORCH HEIGHT FT.
20ST BURN EVALUATION (ObJecTIves Met?)
IRE BEHAVIOR FUEL MODEL ND. D_1 29C U S S | O N Lpon fuel 1ypo

Lth only scatieced Jackpots O f Luni‘_.m_ﬁn,_nmknn_hy_mcu bluffs. Good
albreadk s provldod by hlghway

IRE BEHAY IOR INPUTS “HOTTEST” COND IT IONS: SHADE 2 DRY BULB 85 RH _20 _
HR __2 _ 10 _HR 9 100 HR 13 LIVE 100 WIND SPEED __1Q
tOJECTION TIME 1 hour

€0 ICTED FIRE BEHAVIOR: RQS_70 CHS/HR HT/UNIT AREA 411 FIRELINE INTENSITY38S
AME LENGTH_6_PER | METER 1 80_ CHS. AREA 228 ACRES

AN OF ACTION: NO. OF PEOPLE ERZ0 WHERE Eurcka

A_30 IINE TO BUILD 20 MAX. ACRE ALLOWED[AMF NEEDED _lHr
AN OF ACTION: _Rock blufts should prevent f ire from spreading as_fa .%as fhe
aue T1-59 outputs show. Highway 37 willprevent f i r e from spolting above

¥+ In most If not all In a dogas
tra people will be Egllm_m.c I _f __ncedod, The ground above fhe unlt is 100
2ep for dozers., AL AL [ opns Torl Lere © (“xiCetis £ A

cNS € S Zet~vos O /- fu TK, ( B: 77¢€ /5I(u$l-..)




WILDLIFE PRESCRIPTION

Stand No.10-Mle Photo No. 90
Area: 106A-6QA to be Slope: O 60%
sl ashed/ bur ned
Hevation: 2500 2800 Aspect: S-SW
Successioml Stage: POLE/SAPLIS Habi tat Type: DF PHVA
W/OVERSTORY
Fids. uGiwcmNasIN Site Productivity: Mbderate
GRASSES AND BRUSH
Wldlife Species to manage for: Veget ati on speci es to manage
BIG—OQQISI—EEPAI\DMLEDEER for: GRASSES AND SHRUBS—

Fesc, Feid, Amal, Prvi, Cese

Land Minagenent () ectives: MANAGEMENT AREA 10 _

Maintain or enhance the habitat effectiveness for winter use by
big gane species. Mintain or enhance the view ng resource in
areas visible from mgjor travel corridors.

PRESENT SITUATION. The area is nmade up of several different
stands due to past treatments. Basically the area contains an
overstory of PP and DF with an understory of DF, PP LP, & W.
The ground cover is conposed of bush grasses andadiversityof
shrubs. This is a hi ?hly productivesite both fromthe standpoi nt
of tinber and wildlife forage. Loggi n% has taken place in the
Past in about two different entries-in the 50's and then again in
he 60's. There are two hardwood draws that have springs and
streams running in them

The area is used primarily by nule deer, currently bighorn sheep
use the area as atravelcorridor and is is anticipated that the
planned treatment will enhance the area for bighorn sheep use.
Host Of the preferred forage species are in formclass 2 or 3
The browse species are beconmng decadent due to the shading that
| stakenpl ace by the conifer reproduction.

PROPOSED TREATMENT:  In order to reduce the stocking Ievel of
reproduction a slashing treatment followed UB by fire wll be
used.  Force account slashing crews will be the source of
manpower. Al regen <§" dbh of PP, DF & W. & LP regen <10" DBH
wi I be slashed. "No slashing should take place within 50 ft of
the draws. Any stringers of 8-10" DF, PP that have small re%%n
(<6'tall) anong sl ashing. The north end of the stand wil bet

control for this project (see map). Burning should take place at
the time of the year "that wll give flame heights of 2-4 ft and of
noderate intensities. The objective of the humw |l be to reduce

A-8



the hazard and inpedinment to big game novenent that has been
created by the slashing, and to rejuvenate the decadent browse and
grass plants that exist on site. Due to the fuel Ioad|n?s t hat
are expected by the slashing, the bumw || probably take place in
the spring or Tate fall (late Sept or early Gt.).

This area has been examned by an archeol ogi st and noth|n?,0f
significance was found. The proposal also wll have short Tine
i mpact on the view ng resource due to the reddening effect on the
remining trees; however, this is short termand the result wll
be an open PP stand with conifer/hardwood draws.

ALTERNATI VE TREATMENTS: |f it IS determned by the FMDthat there
wll be too heavy of fuel Ioad|n?.by slashing the entire treatment
area, stripslashing will be utilized to add fuel to the site to
facilitateburnin to create an open grown PP/ DFst and.

Dorel d Gockel
W ldlife Biologist
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WILDLIFE PRESCRIPTION

Stand No.: SOUTH SHEEP CK II Photo No.: 113

Area: 155A Slope:  30-60%

El evation: 2490 - 2800 Aspect: SW

Successional St ate: Habi tat Type: [H Syal - Aggsp
Young > Mature

Fuel's: Light but continuous Site Productivity:*

W ldlife Speciesto nanage for: Vegetation Species to manage
B ghorn Sheep for: Fesc, Agsp, Amal, Cese.

Land Management (hj ectives: "B g Gine W nt er Range" -t he i ntent
Is to "manage areas of high Potentlal for wnter range, to
maintain or enhance the habitat for the benefit of the appropriate
speci es whi | erecogni zingthe view ngresourceincritical areas. "

Present Stuation: This stand has an overstory of BF and PP with
a maj or part of the understory being grasses (Caru, Feid, Agsp).
There is a shrub conponent of Aval, Cese, Acgl, wthin the stand.
Bi ghorn sheep and nule deer are presently using this area for
winter range andspring range.

The shrub conponent has about 10-15%of the plants (Aml) in form
class three and the production of Amal is very [ow The Cese
seens t o be produci ng inthe |ownoderte range (50-90 #/A). The
grasses have been underutilized and have built up considerable
amounts of decadence in the rood crown.

Proposed Treatnent: Recommend this stand be underburned to
regenerate the browse conponent and al so reduce the amount of
decadence in the bunch grasses. There is very little need to
reduce coni fer reproduction because of thelackof it. W t028%
ofthetrees could be lost that are under 5" and still have ver

little effect on the cover conponent. U to 5%coul d bel osto

the larger mature trees for snags and snag repl acement for
enhancenent of raptor habitat (Eagle and Osprey%.

This stand could be burnt either in fall (first 2 weeks of
Septenber or early Cctober) or in the spring (March or April) and
still achieve the'desired results. A strip headfire would be the
techni que to use.

DON GODTEL, Wl dlife Biol ogi st , ,
After review with Yde & Brown - it was decided to go ahead and
slash the unit by cutting down everything <8* and <6" except
quaking aspen and birch. Sawcrewwi | | sl ash

B-2



BURNING PLAN COVER PLAN

5150

PRESCRIBED BURNING PLAN

—SOQUTH SHEEP CREEK
Burning Unit

REXFORD Ranger District

Kootenai National Forest

Prepared By: __DON GODTEL Date:__ 8/15/85

Reviewed By: /.‘:%;/7/(’ <t 6744/!-«9«:} Date: g#/?/b“i

Reviewed By: Date:
Revlewed By: Date:
Reviewed By: Date:
Reviewed By: Date:

The approved Prescribed Burning Plan constitutes the authority to burn. No one
has authority to burn without an approved plan or in a manner not In complliance
with the approved plan. Actions taken In compllance with the approved Prescribed
Burning Plan will be fully supported. Peronnel wii! be held accountable for
actions taken which are not in compliance with the approved plan, regardless of
the outcome of the burn. The same level of authority required fo approve the
Prescribed Burning Plan Is required to amend the plan. This project and plan are
rated as Complex____, Intermediate_X , Non-Complex___, pursuant to R-1, 1961,

Fue! Management and Treatment Guides.
Da1e:f{//975//ﬁf;

Approved by: 7/ (i.yﬁflt/ ,é()/,..///ﬂ\

B-3



ACCOUNTING COST:_000929
EST. COST/ACRE._125

SALE:_South Sheep Creek Unit- 1 FINAL COSTS:
LOCATION:_T_ 33N R 284 SEC. 17.20 TOTAL COST/ACRE:

STAND : ACRES:_ELEVATION: TOP2800 BOTTOM 2500
DRAINAGE : _Lake Koqcanusa SLOPE:_20-70 4 ASPECT:_SW

HABITAT TYPE: NFDR FUEL MODEL:C__ F,B,FUEL MUDEL: 2/1 1
FUELS: NATURAL X ACTIVITY X AGE_LYRS ASSESSMENT:L__Mx H__
DOWN WOQDY PRIVATE PROPERTY ADJACENI Nane

O-1/4" 1T / A DUFF DEPTHNO.9 F U E L D EP T H_ 16"

V/4-1% 2.2 TI/A TOTAL FUEL__43  /J

1=3¢ 4.0 T/A ADJACENT FUEL _ulgmmmum__aum.nm_LunJ_
3+e 22,2 T/A break. S. end heavy canopy=1ight fuels of grass/shrub understory
3#+WR11.7

OBJECTIVES OF BURN (CHECK) (RANGE OF ACCEPTABLE RESULTS)

HAZARD REDUCTION X Reduce bulldup of grass and plne needies plus
SILVICULTURE _ wawww

SITE PREPARATION L VT e QP 3y S 3
WILDLIFE HABITAT X _ Wmmmmum@
RANGE MANAGEMENT Reduce overstory canopy by another 20-50%.

OTHER
PRESCRIPTION SEASONTIME: | 1200-2000
TEMPERATURE : 20 TO __85 FUEL MO I STURE INSIDE OUTSIDE
R.H. 2 TO 3% 0-1/4 77 TO _110 11+
WIND SPEER 2 TQ 10 1/4-1 I 90 13 9 T O 13+
DIR. S_SW to NW 1-3 13 ___TO 20 13 TU 20+ .
(Preferred)  (Accepted) DUFF (LOWER) _N/A TO =-TO

SHRUBS 20 TO _uQ__.zQ_TUlﬂL_
ERC T0
Bl TO IGNITION METHOD _Drlp torches or Heleiorch

RATE OF SPREAD 2 IJO 7
FLANME LENGTH 2 T0 2 FIRING PATTERN _Strip headf ire

SCORCH HEIGHI »__ TO 29

EXPECTED FIRE BEHAVIOR_Eme_nLLLLsnmad_mqu:n_mem_s_mm;mnus_tunLhuL

Il take a lot of | ln
meJ__SmLcn_hanbIs_uu_nnpﬁnnmg_m_mﬁLcmmmmums_md_im effect
Jdlved and will oo In [ S In .
PREPARAT 1ON:

TYPE OF FIRELINE: ROAD _x Hand Saend CREW SIZE: IGNITION _6__ HOLDING 3
PORTATANKS PUMPS HOSE ——_ ENGINES _1__ SHOVELS _8 _ PULASKIS _8_ _
SAWS _1._._ TORCHES _8__ FUER_3Q D I o) S 8 6 - feohpnson . | Wl G 2- Flagy pes:

PREPARATION NEEDED PRIOR TO BURN This area is readv to burnm “when we start

burning the topline the pumper should prewet along the guardrall so as not to
damage any guardrail posts with fire,

B-4



RING AND HOLDING PLAN: pe 3 ached map @ nhoto he in along he road
- ’

hg first and 3 Owed N 00 0 ancho B N he ™6 N he
be staggered across the unit using strip headfires to burn the unit,
Holding: A 300 gallon engine with 2 people will palrol the higt | :
with any Interested people passing by. No problems are expecied as the wideo
highway provides ap excellent tire and fuel break,

mist

MP _UP AND_PATRQI PROCEDURFS:-Unit will he pairolled daily untllijtis elt
safe and then paclodically until out. Any hot spots along the edge willbe
mopped uo If an extended drcy spell continues after the burn so that it gan
handle a drv c ol d fronlal passaga. Make sure n o fire s Jeftat-_d -

ra | | posts.

IEST FIRE: (If appiicable) Not needed,

SMOKE MANAGEMENT: Smoke from this bu: nwilliikely drift to the NE, The SO Eire

Dosk wil | be notiflod prior to Lburnling.

SAEETY:

Public: Asign will bhe placed alung 1he road warning people of the burping

operations. Highway Patrol wiit b _mimgd_hngm_cmn_u_LLl_expim_n_to_
ihe burn. We nay. necd f |ag pggple.

hoople passing by the objectlves of

Burn Crew: A preburn briefing will be held covering the ignition and holding
plans., Protective CIQIhIDg and g uar worn. Good communical 1ons wil |
ke a nust,

: An il!l be placed in the Tobacco Yalley News.

BEE%BKS§! gs: Ohe lgn‘ irn4f‘l n} ﬂﬂdﬁ. i ﬂut
0 twe :Na‘. perons o ftu/: :-u/ of. éuz:u Vel é,ag ﬁ‘ gﬁ Sﬁ.a:a ,Z.spzmrn/.s-
3 I

A. e ve_ Oy - s Al »
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EUEL _MOISTURE §:

DATE o-1 /2" 1/4=-19 [-3" 3ng DUFF PRECIP
BURN MONITORING : DATE:______ TIME OF IGNITION:________ STOP;
BURNING BOSS: FIRING BOSS: HOLDING BOSS:

ACTUAL WEATHER: JEMPERATURE ___R.H. H.LNJ_SEEEDLD.LBECIJ.QN STATE OF WEATHER
1 HOUR BEFORE F  §
START F ¥ NPH
30 MINUTES F MPH
60 MINUTES F % MPH
F 4 MPH
F { MPH
F )] MPH
F b 4 MPH
EUFL MOjSTURES £: 0-1/4v 1/4=-1%_____ 1-3%__ DUFF_______ SHRUB_____
FIRE BEHAYIOR RATE/SPREAD CH/HR, ERC , X FLAME LENGTHE _T
X FLAME HE IGHT X SCORCH HE IGHI FT.
POST BURN EVALUATION (Object | ves Met?)
CONTINCENCY PLAN:
FIRE BEHAVIOR FUEL MODEL NO. DI SCUSS | O ; -limber cancpy sta

WWMMQMMM—HMMY
Nend of unit Is in rock ar talus, Highway 37 wiil bo a good break on un s jde,

FIRE BEHAVIOR INPUTS Y“HOTTEST®" CONDITIONS: SHADE 2 DRY BULB 8% RH _20 _
1 HR_7 10 HR_9 100 HR 13 LIVE 100 WIND SPEED 10

PROJECTION TIME Lh 0 [
PREDICTED FIRE BEHAVIOR: Ros_m_CHS/HR HT/UNIT AREA 411 FIRELINE INTENSITY385

FLAME LENGTH_6 PERIMETER 180 CHS. AREA 228 ACRES

PLAN OF ACTION: NO. OF PEOPLE ER® M WHERE _Eurcka
ETA_30 LINE TO BUILD 20 MAX. ACRE ALLOWEITIIME N E E D E D 1He

PLAN OF ACTION: flre fast

2 > s

Steep tor dozers,
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Initial vegetative response within

the Rocky George & Lower Stonehill units.



Plant list, Ural-Tweed bighorn sheep project area, Lincoln

County,

Life Form

Grasses

Montana.?

Scientific Name

Agropyron caninum
Agropyron intermedium
Agropyron spicatum
Agrostis interrupta
Bromus inermis

Bromus tectorum

Calamagrostis purpurascens

Calamagrostis rubescens
Dactylis glomerata
Danthonia spicata
Danthonia unispicata
Elymus glaucus
Festuca idahoensis
Festuca octoflora
Festuca scabrella
Koeleria cristata
Oryzopsis asperifolia
Phleum pratense

Poa annua

Poa compressa

Poa pratensis

Pea sandbergii

Stipa richardsonii

Sedges and grasslikes

Forbs

Carex geyeri

Achillea millefolium
Adenocaulon bicolor
Allium cernuum

Alyssum alyssoides
Anaphalis margaritacea
Antennaria luzuloides
Antennaria neglecta
Antennaria racemosa
Apocynum androsaemfolium
Arnica cordifolia
Aster spp.

Aralia nudicaulis
Arenaria spp.
Balsamorhiza sagittata

Common Name

Bearded wheatgrass
Intermediate wheatgrass
Bluebunch wheatgrass
Interrupted apera
Smooth brome
Cheatgrass brome
Purple reedgrass
Pinegrass
Orchardgrass

Poverty danthonia
Gnespike danthonia
Wild rye—grass

Idaho fescue
Six—weeks fescue
Rough fescue

Prairie junegrass
Foughleaf ricegrass
Commonri timothy
Annual bluegrass
Canada bluegrass
Kentucky bluegrass
Sandberg bluegrass
Fichardson’s needlegrass

Elk sedge

Western yarrow
Trail-plant

Nodding onion

Pale alyssum

Pearly everlasting
Woodrush pusseytoes
Field pusseytoes
FRaceme pusseytoes
Spreading dogbane
Heartleaf arnica
Aster

Wild sarsaparilla
Sandwort

Arrowleaf bhalsamroot



(Forbs continued)

Cal chortis apicul atus
Campanula rotundifolia
Castilleja spp.
Chrysopsis villosa
Cornus canadensi s
Collinsia parviflora
Collonia tinctoria
Crepi s atrabarba
Dodecatheon conjugens
Eriognum spp.

Fil ago arvensis
Fragaria vesca
Fragaria virginiana
Galium boreale

Geum triflorum
Gypsophil a panicul ata
Habenaria el egans
Heuchera cylindrica
Hieracium al bertinum
Hieracium al bifl orum
Hieracium canadense
Loni cera spp.
Lomatium spp.

Lupi nus sericeus
Madia exigua
Melampyrum lineare
Microseris nutans
Microsteris gracilis
Mitella spp.

tlonarda fi stul osa
Myositis mcrantha
Osmorhiza chilensis
Oxytropis spp-
Penstemon spp.
Perideridia gairdneri
Phacelia linearis

Phl ox hoodi

Potentilla glandul osa
Prunella vulgaris
Pteridium aquilinum
Sedum stenopetalum
Smlacina stellata
Spiranthes romanzoffiana
Taraxacum officinale
Tragopogon dubi us
Trifolium agrarium
Trifolium microcephalum
Trifolium pratense
Trifolium repens

Val eri ana spp.
Verbascum thapsus

Sego lily

Harebell

| ndi an  paintbrush
Hairy gol den aster
Bunchberry dogwood
Bl ue- eyed Mary

Yel | ow- staining colloma
Slender hawksbeard
Sai | orcaps shooting star
WIld buckwheat

Fi | ago

Woods strawberry
Strawberry

Northern bedstraw
Prairiesmoke avens
Baby?'s breath
Hllside rein-orchid
Alumroot

Western hawkweed
Wiite-fl owered hawkweed
Canada hawkweed
Honeysuckl e
Biscuitroot

Si I ky |upine

Little tarweed

Cow wheat

Noddi ng microseris
M crosteris
Mitrewort

Wld bergamot

Bl ue forget-me-not
Mountain sweetroot
Stenl ess-1 oco
Penstemon
Gairdneri?s yampah
Threadleaf phacelia

Hood' s phl ox
Sticky cinquefoi
Sel f - hea

Bracken fern
Wormleaf Stonecrop
Starry Sol onon's seal
Ladi es-tresses
Common dande 1l i on
Yel |l ow salsify

Yel | ow cl over.

Littl ehead clover
Red cl over

Wiite clover
VValerian

Mul I ei n



(Forbs continued)

Vicia americana

Aneri can wvetch

Viola spp. Vi ol et
Shrubs
Acer glabrum Rocky Mountain maple
Amel anchier alnifolia Saskatoon serviceberry
Arctostaphylos uva—ursi Bearberry
Berberis repens Lou oregongrape
Ceanothus sangui neus Redstem ceanothus
Ceanothus vel uti nus Shi ney-1 eaf  ceanothus
Chimaphila umbellatum Prince’s pi ne
Cornus stolonifera Red- osi er dogwood
Hol odi scus di scol or Creambush oceanspray
Juniperus communis Common | uni per
Juniperus scopul orum Rocky tlountain juniper
Li nnaea borealis Tw nf | ower
Pachistima nyrsinites Pachistima
Phi | adel phus | ew sii Mockorange
Physocarpos mal vaceus Ninebark
Prunus emarginata Bittercherry
Prunus pensyl vani ca Pin cherry
Prunus virginiana Common chokecherry
Purshia tridentata Antelope bitterbrush
Rosa gymnocarpa Baldhip rose
Rosa mnutkana Nootka rose
Rosa woodsi i Woods rose
Rubus parviflora Western thimbleberry
Rubus i daeus Red raspberry
Salix spp- Wl ow
Sambucus cerulea Bl ue elderberry
Shepherdi a canadensi s Buff al oberry
Spiraea betulifolia Shiny-| eaf spiraea
Synphori carpos albus Common snowberry
Vaccinium gl obul are Bi g huckl eberry
Vacci ni um scoparium Grouse huckleberry
Trees
Larix occidentalis Western | arch
Picea engel manni i Englemann spruce
Pinus contorta Lodgepol e pine
Pinus ponderosa Ponderosa pi ne
Popul us trichocarpa Bl ack cottonwood
Popul us trenul oi des Quaki ng aspen
Pseudotsuga NeNZzi esi i Dougl as-fir
Thuja plicata Western redcedar
Tsuga heterophylla Western hem ock
* This is a partial list of common plants that were observed on t
project area coincident with sanpling of treatment units and ott

field work.



Table 1. Percent ground cover® as determimed by pace tramsect - Lower Stomehill Unit.

: Treataent Conatrol
Species : 1985 1986 1987 1988 1985 1986 1987 1988
Grasses
Calasagrestis rebescens 5.9 4.0 &5 3.0
Festuca idahoensis 1.3 - - 3.0
Festuca scabrella 1.5 - - 1.0
Danthonia unispicata - 39 - -
Unknown spp. 2.0 - - -
Ferds
Fragaria virginiana - 1.0 5 T
Apocynus andresaesilfeliue 9 30 -
Achillea sillefoliva 1.9 - - -
Antemnaria spp. 1.9 1.0
Sedus stenspetaimm 1.9 - .3
Hitelia spp. - - 3
Araica cerdifolia - - ] -
Alyssus alysseides - L0 - -
Peasteson spp. 2.0 - - -
Unknown spp. 3.0 - 2.3 -
Shrubs
Sysphoricarpes albus - - - 2.5
Spiraea betulifelia 1.0 4.5 39 9.3
Berberis repens 1.0 2.3 3.0 4.0
Actostaphyles wva-ursi 2.0 1.5 3.0 5.1
Aaelanchier ainifelia - - - T
Vacciniua spp. - - 3 -
Rosa spp. - - - ]
Pyrshia tridentata - - 1.3 4.0
Linnaea bereaiis - - .3 -
Other
lichens 235 3.0 4.3 4.0
Moss 4.3 -
Ground cover
Bare ground 13.0 - 10.3 1.0
Persistent litter 3.0 3.0 7.9 1.0
Non-persistent litter 43.0 69.0 39.5 82.9
Gravel 4.0 1.9 SO 1.3
Cobble ] - 3.5 2.5
Stene 4.0 - 10.0 W3
Bedrock 1.0 - 1.0 -

1

Percent greund cover

hits (200).

is based sn number sf basal hits by species divided by the fotail nusier of basal



Taple z. Fercent groume cover® 3o determined by pace transect - Kocry Garge Unit.

: ireatqeat Lontroi
Seecies : 1985 -1986 1987 1988 1985 1966 1967 1938
grasses
Lalamagrestis rabescens 3.9 8.0 - 1.4
Festuca scabreiia 1.5 - .3 1.0
Festuca idanoensis - - ] -
Bromus irersis i.0 - 3 -
Pea prataasis 1.3 - - -
kgrostis interrupta - - - 3
Brosus tecterum - .Y - -
danthesia spicata - - -3
{gpeleria cristata - - - 1.0
Stipa richardsenii : - - - 1.0
inknown spp. ) .3 - : - -
Forbs
Antennaria spp. - 13.5 3.5 .5 3.0
Pensteson spp. 4.0 3.5 g 1.5
Arrenaria spp. 1.3 - : - -
Apocynun andresaeailfeliva .5 - ' - -
Calchortis apicuiatus 3 - - -
Lupinus secicews - - - 30
Trifeiius agraries S | - -
Vicia asericama o - - - 1.5
Nenarda fistulesa - 4 - 9
Verbascua thapsus - - - W3
Taraxacus oificinale - .3 - -
paliua bereaie i - - - -
Hieracium albertiswe - 4.0 3 2.9
Fragaria vesca : - - .3 -
Achiiiea aillefolin - 1.0 - 9
Dodecantineon conjugens 3 - - -
Uaksomn spp. 8.5 -
Shrubs
Arctostapiyles uva-wrsi i1y 5.0 5.9 9.5
Berberis repeas S 1.0 J 1.9
Spiraea detuiifolia - 3.0 - -
Resa spp. ' - W3 : - .3
Linnaea borealis ' 3.0 - - -
Amelanchier ainiifaiia - - - .5
Sysphoricarpes albas - - - .3
Oiher

Licken 2.0 8.0 10.0 11.0

{Table 2. continued)






pable 3. 1985 tree densities (trees/acre) for Lower Stonehill treatment/control area.
Size classes (DBH)
TREATMENT (inches)

.1 1-4 6 8 10 12 14 16 >18 Tota
5i Pseudotsuga menziesii 60.0 50.0 15¢C
2| Pinus ponderosa 180.0 855.0 21.3 105¢€
3: Larix occidentalis .9
rl
3
|

| TOTAL 240.0 945.0 21.3 .9 120¢
Size classes (DBH)
CONTROL (inches)

1 1-4 6 8 10 12 14 16 >18 Tot.
3] Pseudotsuga menziesii 195.0 45.0 5.3 24
P| Pinus ponderosa 60.0 180.0 31.9 2.9 27
3] Larix occidentalis 15.0 210.0 10.6 2.9 23
2| Populus trichocarpa 240.0 15.0 25
Il Populus tremuloides 15.0 1
3]

3
| TOTAL 510.0 465.0 47.8 5.8 102




. 1986 tree densities (trees/acre) for Lower Stonehill treatment/control area.

Size classes (DBH)
ATMENT (inches)
.1 1-4 6 8 10 12 14 16 >18 Total

us ponderosa 510.0 10.6 520.0

AL 510.0 10.6 520.6

Size classes (DBH)
TROL (inches)
.1 1-4 6 8 10 12 14 16 >18 Total

udotsuga menziesii 210.0 210.0
us ponderosa 135.0 240.0 105.0 480.0
ix occidentalis 15.0 15.0 30.0
ulus trichocarpa 270.0 15.0 285.0

AL 630.0 270.0 105.0 1005.0




Table 5. 1985 tree densities (trees/acre) for Rocky Gorge treatment/control area.
Size classes (DBH)
TREATMENT (inches)
.1 1-4 6 8 10 12 14 16 >18 Tot
S| Pseudotsuga menziesii 285.0 135.0 31
P| Pinus ponderosa 180.0 285.0 46
E|l Pinus contorta 600.0 1020.0 162
Cl Larix occidentalis 60.0 165.0 22
I| Populus tremaloides 225.0 15.0 24
E| Populus trichocarpa 600.0 15.0 61
Sl
| TOTAL 1950.0 1530.0 34¢
Size classes (DBH)
CONTROL (inches)
.1 1-4 6 8 10 12 14 16 >18 Tot
S| Pseudotsuga menziesii 345.0 30.0 4¢
P| Pinus ponderosa 15.0 75.0 ¢
El Pinus contorta 645.0 990.0 16:
Cl Larix occidentalis 45.0 ¢
I| Populus tremuloides 15.0 :
E| Populus trichocarpa 30.0 :
sl
| TOTAL 1095.0 1200.0 22¢




1986 tree densities (trees/acre) for Rocky Gorge treatment/control area.

Size classes (DBH)
TMENT (inches)
.1 1-4 6 8 10 12 14 16 >18 Total

dotsuga menziesii 870.0 1.3 871.3
s ponderosa 135.0 15.0 .9 150.9
s contorta 540.0 15.0 555.0
X occidentalis 120.0 120.0
lus tremuloides 15.0 15.0
lus trichocarpa 735.0 735.0
L 2415.0 30.0 1.3 .9 2447.2

Size classes (DBH)
ROL (inches)
.1 1-4 6 8 10 12 14 16 >18 Total

Jotsuga menziesii 435.0 .7 435.7
3 ponderosa 255.0 135.0 1.3 391.3
3 contorta 465.0 240.0 705.0
lus trochocarpa 90.0 90.0

s 1245.0 375.0 1.3 .7 1622.0
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