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Abstract: Shiras moose (Alces alces shlrasi) on the
Nezperce Natlonal Forest are highly selective for
old-growth grand fIr (Abies grandis) stands with an
understory of dense Paclflc yew (Iaxus brevifolia).

Timber management practices durlng the 1970's reduced
winter habitat from about 29,950 ha to 24,280 ha.
Beglnning In 1977 changes In land allocatlon, timber
management practices, and access management were made to
maintain sultable winter habitat. The costs to log,
dispose of slash, and manage for moose winter habitat are
47% to 1423 greater than costs for the same practlces when
no consideration ls glven to moose. The draft Forest Plan
(USDA 1985) proposes to maintaln about 77% of the exlisting
winter habltat In a conditlion suitable for moose.
Additional monlitoring and research are needed to determine
the long term response of Paclific yew to sllvicultural
practlices and the long term response of moose to habltat

manlpulation.
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During the mId-1970's witdlife biologists on the Nezperce
Natlonal Forest In central |daho observed that Shiras moose used
old-growth grand flr/Pacific yew communitlies extenslvely during fall
and winter. Timber practices at that time readily el iminated this
plant community. In 1977 the Forest Supervlsor Issued a moratorium
on planning additional timber harvest within Pacific yew communities
unti!l the ecology of Pacltic yew and Its Importance to moose could
be adequately Investligated.

Federal leglsiation in 1978 that established the Gospel-Hump
Wilderness and the Gospe!-Hump Multl-resource Development Area
resulted In two research projects whose purposes were to Investligate
the ecology of Paclflc yew and the relatlonship between moose and
grand fir/Pacific yew. Plerce (1983) Investigated food preferences
and habitat use by moose. Crawford (1983) investigated the eccology
of Pacliflc yew and its relatlon to forest management. These studies
provided the basls for subsequent Forest Service planning and
management of Paclfic yew communities. This paper briefly reviews
the results of thls research and describes proposed forest

management for moose winter habitat.

MOOSE FOOD PREFERENCE AND HAB!TAT USE

Pierce (1983) demonstrated that durlng summer months, moose used
open canopled, pole, mature, and old-growth stands in roughly the
same proportion as those stands were avallable, However, over 90%

of all use during fall and winter occurred in elther old-growth or

mature stands;. and approxImately 50% of all moose locations
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during fall, winter, and spring were in old-growth grand fir stands
that comprised only 18% of the study area. About 35% of the winter
locations were in "dense" Paclflc yew stands which made up iess than
5% of his study asrea. The stands used by moose had an average
Paciflc yew crown cover of 25%, whereas the average crown cover of
yew stands within the study area was approximately |0 percent.

Thus, an apparent shlft towards older-aged stands with a Pacific yew
understory occurred during fall and winter. Plerce (1983)
speculated that moose were selecting these doubie-canoplied stands
because of thelr ability to intercept snow and provide forage.

Of the important browse species found within old-growth
forests, Pacliflic yew was the most abundant species on sites used by
moose during fall and winter (Plerce and Peek 1984). Plerce (1983)
found Paciflc yew and Scouler's wiliow (Salix scouleriapa) dominated
the dlet of moose during the fali (42 and 48 aggregate percent use,
APU, respectively). Although Pac!fic yew was one of the least
preferred browse specles during the winter judged on Its relative
avallablillty, It was the most important winter food Item In the
dliet of moose (41 APU), Paciflc yew was followed In importance by
menzesla (Menziesla ferruginea) wlth 29 aggregate percent use.
Pimlott (1961) observed that Canada yew (Jaxus canadensis), a
species closely related to Paclific yew, is highly palatable to
moose. Murie (1934) and Aldous and Krefting (1946) consldered Canada
yew fo be an important Indicator of moose habitat condition.

The moose In Pierce's study area displayed no selectivity for
landforms of varlous slopes. There was no significant dlfference

between the percent of use on various slopes and the percent
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avallabllity of those siopes across his study area (D. J. Plerce,

pers. commun.). -

PACIFIC YEW ECOLOGY AND IMPLICATIONS FOR TIMBER MANAGEMENT

Crawford (1983) studied the effects of overstory removal and
broadcast burning on Pacific yew. Two years after removing the
overstory and piling slash using tractors, 22% of the Pacific yew
within his study area died as a result of elther mechanical damage
or belng buried by slash. |In Crawford's study plots that were
broadcast burned, 92% of the Paclflc yew died as a resuit of damage
from the flre. None of the Paclflic yew dled due 1o sun scalding on
either the tractor plled or broadcast burned plots. Forest Service
personnel have observed Pacific yew surviving In clearcuts, 13 years
after logging. Thus, it appears that yew can adapt to high Iight
Intensities created by timber harvest, but is extremely Intolerant
of even low intensity fires and/or mechanical damage.

Crawford (1983) postulated that harvested sites that are
broadcast burned are unlikely to provide functional moose winter
habltat within the normal tlimber harvest rotation period of 120
years. Paclific yew is very slow to Invade new sites because seeds
ars anlimal disseminated and require both shade and a duff substrate
to germinate. |In addltion, once establlshed, Paclflc yew Is very
stow growlng, requiring approximately 37 years to grow about 5.0 cm

In dlameter (Crawford 1983).

HABITAT MANAGEMENT
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Plerce (1983) leaves |ittle doubt that grand fir/Pacific yew
comnunities are an Important component of the fall and winter
habltat for moose on the Nezperce National Forest. Crawford (1983)
clearly demonstrated that timber management may have direct adverse
impacts on this habitat. Thus, alternative timber management
practices must be developed to manage timber and moose concurrentiy
If functional winter habltat Is to be achieved during the timber
harvest rotation.

About 5,670 ha, 19% of the original or potentlal fall and winter
hablitat (29,950 ha), had been logged without regard to moose. Of
the remalning 24,280 ha (81% of total potential), 11,090 ha are on
slopes > 25% (cable ground) and 13,190 ha are on slaopes < 25%

(tractor ground).

Cable Ground

Broadcast burning is currently the only economically feasible
and environmentally acceptable method of disposing of logging slash
and preparing logged sltes for conifer regeneration on cable ground.
Malintaining Paclfic yew after logging and disposing of slash on
slopes > 25% Is economicaliy prohibitive (Table 1). Because Paclfic
yew Is Intolerant of fire (Crawford 1983), broadcast burning is not
an acceptable method of slash disposal and slte preparation within
Paclflc yew communities where the management objective is to retaln
Pacific yew for moose habltat. Therefore, we elther manage timber
on these lands In an economical fashion that precludes managing for

moose or we manage for moose that precludes timber management.
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Table 1. Costs ($/ha) Of Slash Abatement Practices, Nezperce

National Forest, 19832,

Logglng Standard Slash Managing fo § tn-
Method Treatment Paciflic yew crease
Tractor $529 $ 778 47
<25% slope

Cable $882 $2,135 142
>25% slope

3Costs determined by Dave Lukens, Assistant Fire
Management Officer, Elk City Ranger District,

Eik City, ID.

Maintalning 50 percent of Paclfic yew throughout a

harvest unit.

b

The forest's goal Is to manage the existing moose winter habitat
to provide for a contlinuing presence of Pacific yew suitable for
moose (USDA 1985), The Forest Is proposing that grand fir/Pacific
yew communitlies on slopes In excess of 25% be allocated to moose
management wlth no scheduled timber harvest until an economical
method of logging and slash disposal is developed that would provide

for a continual presence of Paclflic yew.

Tractor Ground

The remaining 13,190 ha (54% of existing habitat) Is on slopes <
25%. Tractor equlpment that enables retentlon of the Paciflic yew

component can be used economically for logging and slash disposal

(Table 1). The draff Forest Plan (USDA 1985) proposes dlirection to
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retain 57% of the winter habltat on tractor ground in a condition
suitable for moose throughout the rotation of the stand. The
rotation age of the timber stand must be extended to about 210
years, 90 years longer than the normal rotation age of about 120
years. Harvest will occur within no more than 5% of the Paclfic yew
communities per decade. Because these communities occur as Isolated
patches or along elevational |ines (Peek et al. 1984), uncut
corridors between yew stands must be maintained within a hablitat
complex to provlide travel lanes for moose. Thls management strategy
Is required to ensure that no portion of a habitat complex is
Isolated from the remainder of the complex.

The preferred sllivicultural treatment for winter habitat
management Includes both selection cutting and shelterwood cutting
(USDA 1985). Patch clearcuts, 1f necessary for timber management,
should be no larger than 8 ha. Siltvicultural direction shoutd be
written to retain at least 50% of the stand's |ive Pacific yew

component scattered throughout the unlit in 0.1 to 0.2 ha patches.

Logging slash wil!l be piled using tractors and burned In place.
Stash plles will not be placed wlthin the residual patches of
Paciflic yew. Broadcast burning of slash will not be prescribed.

Logged units will bé reforested by planting or natural
regeneration to achleve a 30% crown closure for conifers within 20
years and a 30% crown closure for Pacliflic yew within 20 to 30
years. Planting and thinning practices are fo achleve a conifer
overstory canopy coverage of 34% to 42% (100 to 175 stems/ha) and a

Paclflc yew understory canopy coverage of 53% to 60% at 90 years

(Crawford 1983, USDA 1985).
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Pierce (1983) hypothesized that high qual ity moose winter
habitat may develop within 90 years after harvest if Paciflc yew is
maintained in the stand. The proportion of winter habitat that Is
available after logging can be determined if two factors are known:
the proportion of habitat harvested, and the proportion of habitat
avallable during the rotatlon age of the stand. Based on his model
that was modified to reflect a 210-year rotation (USDA 1985), the
management strategies described for tractor and cable ground would
result in 77% of the total existing winter habitat (24,280 ha)

functioning as winter habitat throughout the rotation.

Access Management

Roads are being bullt within moose winter habitat as a direct
result of timber management. Improved access Increases the
potential for tegal and illegal harvest of moose (Pierce 1983, Peek
et al. 1984). Plerce (1983) observed that 58% of all known moose
mortality In his study area was due to unregulated hunting by Native
Amer icans and to poaching. The ldaho Department of Fish and Game
estimated that 48% and 32% of the total moose harvest on the Forest
during 1982 and 1983 respectively was due to poaching (S. McNelll,
pers. commun.). Nearly 100% of the known unregulated harvest by
poachers and Natlve Americans and 85% of the regulated harvest
occurred within 50 m of an open road (Plerce 1983)., To minimize
poaching, the Nezperce Forest is proposing to close the majority of

roads within moose habitat durlng the fall and winter (USDA 1985),
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FURTHER STUDIES

Many questions regarding the effects of timber management on
moose and moose habltat on the Nezperce Natlonal Forest are
unanswered. Plerce's (1983) modei is presently being used on the
Forest to predict moose winter habitat development and subsequently,
the degree of moose use. However, the model has not been field
tested to determine the valldity of its predictions. Regeneration
and growth of both conifers and Paciflc yew will be monitored within
harvest units to refine the model's prediction of winter habitat
development. Post-treatment surveys of yew will be conducted to
determine the effectliveness of the management direction to save at
least 50% of the yew component. A cruclal element of Plerce's model
Is the assumption that conlfers can regenerate and compete with the
residual yew stand to develop Into a multi-storied stand with a
conlfer overstory and a Paclflc yew understory. Stocking level
surveys will be conducted to monitor the success of conlfer
regeneration within a residual yew stand and the natural
regeneration of Paclflc yew occurring on the site.

Atthough Pacific yew has never been propagated artifically In a
forest environment, the Forest Is attempting to root and plant
cuttings ciipped from plants growing on-site. |f thls method of
regenerating Paciflc yew Is successful, the recovery period
necessary to reestablish moose winter habitat on logged sites may
shorten conslderably.

Several radlo-Instrumented moose displayed a strong tendency to

return to the same wintering area In successive years and restricted
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thelr winter movements to about 183 m/day (Pierce 1983).
Traditional use of wintering areas and the lack of moose mobil ity
el icited concern regarding the effects of habitat modification on
individual and population behavior., Thus, the Forest I|s developing
a plan to evatuate the effects of timber harvest activities and
assoclated road constructlion on moose behavior. The degree of use
within logged winter habitat will also be monitored to refine
predictions of moose use throughout the different stages of stand

development.
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