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Elk valnerability inay be reduced, and huriter opporsunity may beincreased, by providing securiy areas for-elk during
the hunting season, We define security area requirements for land managers so that timber harvest decisions can reflect.

elk security needs.

To provide d reasonable level of bull survival, each security area must be anonlinear block of Hiding cover > 250
acresin size and > one-half mile from aiy gpén road. Collectively, these blocks must equal at least 30% of the analy-
sis unit. Vegetation density, topography, road dccess, hunter-use patterns and el movements are variables that miust bé
considered when applying these guidelines. Examples are provided that illustrate how the security guidelings are applied

in the field,

Timber harvest affects elk vulnerability by ckanging
the strocture, size, juxtaposition and accessibility of
security areas. Biologists have recently provided working
definitions of “security,” “‘secutity area,” and “elk.
vulnerability™ (Lyon and Christensen 1990). However,
elk and tmiber managers still await research answers to
current-questions:such as: “How large must a cover block
be-1o provide effective security, how far must.a security
ared be from a road, and ow- much of the area should
provide security to meet-eik vulnerability objectives?”

We developed guidelines for retaining elk security
aréas west of the Continenial Divide in Montana, We
siggest that the concepts presenied bere could assist
managers in providiftg security areas elsewhere. We also
Hope- this simulates constructive criticism ‘and research
that improve the guidelines. .

Special thanks go to S. D, Rosefor helpful editorial
<comments. J. E. Firebaugh and R, E. Henderson provided
technical réviews of the manascript. 'We thank Q. L.
Daniels-and C. W, Spoon for supporting development and
application of these guidelines,

STUDY AREA
We devised guidelines apphcable to-the situations we

know in the Clark Fork River drainage (excludmg the
‘Fiathead River dlmnage) Thearea is charactenzed by

data), The majority of ek habitat in the area is managed
by the Lolo, Bitterroot and Deerlodge National Forests;
although substantial portions are owned by Plum Creek
‘Timber Coripany, Champion International Corporation,
other private landowners, Montana Department of State
Lands and USDI Burean of Land Management.

MANAGEMENT ORIECTIVES
Lonner and Cads (1982) proposed that, “hunting
recreational opportunities are good when huniing season

-1engths are telatively long, harvest rates are uniform, and -

rules and regulations few. The present 35~day general
c].L—huntmg season in Montana parmits a diversity of

-cho:ce {for hunters} With regard to time, weather condi-

dons, hunter densny and srea. -A lengthy hunting season
has little meaning if the: majority of the barvest ocours in
the first few days ”

Nine years since Lonner and Cada’s (1982) contribu-
tion, MDFWPand the three national forests within the
study area formally share the following objectives: 1)
maintain the current, selatively tnregulated, 5-week
hunting season; 2) distribute the bull harvest evenly over
the entire huming season; and 3) maintain a desired level
of matare bulls in the post-hunting season pepulation
{For. Plan, Lolo Natl. For., 1986; For. Plan, Bitterroor
Natl, For., 1987; For. Plan, Deerlodge Natl, For., 1987:
Draft Elk Manage, Plan, MDEWE, Helena, 1991). We

Douglas ﬁr, Iodgepole pine, western larch and subalpine
fir. Average elk populations and hunter numbers are at
30~year highsin the area, while the average bull/cow ratio
nhserved by Montana Department of Fish, Wildlife:and
Parks (MDFWP) biologists in early $pring has declined
dunng the same period (MDFWP, Missoula, unpubl.
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developed guidelines to meet those objectives.

The agencies have decided to maintain habitat
security levels that allow desired numbers of bull elk o
escape harvest, rather than impose more restrictions on
fuaiers (0.5, shorier hunting ssasons, antler-point
restrictions, limited licenses}. The recreanonal Opportuni-
ties resulting from this type of management.are becoming
increasingly rare naiionwide (Anon, 1988).

BROCURMENTATION .
‘We developed giidelines from the following back-

ground of kndwledge:

1. Elk behavior changes in response to: the hunting
season (Marcum 1975; Morgantini and Hudson 1979,
1085; Capfield 1988: Lyon and Canfield 1991).
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2. Elk avoid areas adjacent to roads with vehicular
traffic; especially during the hunting season {Marcum
1973, Perry and Overly 1976, Lyon 1979, Irwin and Peek
1983, I,yon 1983, Lyon ét 41. 1985, Lyon and Canfield 1991).

3.. Elk spend more time in dense cover. during honting

seasor than they do before the hunting season (Marcum
1975, Irwin and Peek 1983, Canfield 1988) Largc cover—
blacks Conmbuta to security more thian-

(CanField 1988, Lyon and Canfisld 1991).

4. Elk movements genérally are confined to habitats
within a traditionally used home range (Edge et’al. 1985,
Lyon etal. 1985, Edge et al. 1986).

5. Road closures may either increase or decrease clk
vuinerability depending upon the influénces of Cover,

topography and hunting pressure; both within and adjacent -

‘[0 & security area (Basile and Lonner 1979, Lyon et al.
1985},

SECURITY-AREA GUIDELINES -_
How Large Must a Cover Block Be?
Larger is better—To meet the hunting opporturity
objectives outlined here, managers should strive to retain,
perpetuate, or replace the largest secrity areas possible.
‘We assume that as security areas ingrease in size, elk
becomie harder for hunters to find, and liberal himting.
apportunitiss becorre less costly in terms-of elk vulnerabilify.
Minimum size—In the Tower Clark Fork drainage,
conditions are favorable for elk to-elude hunters: cover is
detise, terrain is steep, and forest communities are largely
unfragmented, Lyon and Canfield (1991) found that elk in
this area selected for large, connected, vegefation commu-
nities (e, forest. blocks of similar canopy structire), Al
other factors held constant, 236-acre unfragmented
communities met minimum security requiretnents for 60%
of theradioed elk. Forthe purposes of these guideliges,
Zﬁj}_acres appears to beé the minitmuni-sized areafor
providing security under favorable conditions; under less
lavorable conditions, the minimush must be >25@ acres.

Variables to consider--Effective sé‘ém-*ity areds may-
consist of several different cover-types:if the block is

relatively unfragmented, For example regenerated cumng ,

{Lyon 1983, Lyon et al. 1985), the minimum distance
between g security area and an open road should be.one
half mile. The function of this > one half mile “buffer” is
to.reduce and disperse humting pressure and harvest that is
concentrated along open roads (Daneke 1980). Failure to
accomplish this function will reduce the effective size of

the security area and nay render it ineffective.

Road design considerations—Road-design
features may inadvertently turn designateéd security aréas
into tiunter destinations, For cxample, trailheads, fumnouts
and/for parking areas in close proximity 10 security areas
will concentrate hunting pressure in the vicinity and
increase eik vitlnerability. - Similarly, open roads located
both above and below a security area on a slope will
encourage hunters fo walk through the security area.

Cover and terrmn_When COver is poor: and terrain

hunters may identify the security area from the road, and
the gentle terrain will deter few: lunters from hiking,
Conversely, if the Security area is hidden or difficult to
reéach from a road, elk'may find security in simatons <
one half mile from an open road,

Closed roads—Roads may be closed (to motorized

travel) to-provide security and a buffer between security
areas.and open roads. However, the minimum distance
between open roads and security areas increases as
closed-road denstaes 1 increase within both the security ‘%(

-area.and buffer. Closed roads located within security

areas may increase elk vulnerability by providing huntérs

with walking and shooting lanes, Use of horses and
increasing use of mountain bikes ‘by hunters on closed
Toads allows them better access and increases.elk vulner-

ability, compared to unrvaded habitats. Therefore, roads

within security. areas should be kept to an absolute

minEmam,

How Mm@h of the Area Shonld
Provide Security?

Analysis tnit—First, a standardized “habitat analysis
uru[" (Lyon and Chnsmnsen 1990) must be descnbed To

units.that provide. reasonable co

an effective secirity area (Canfield et al. 1936). Among
-secunty areas of the:same size, onM_lwt
.of edge and the greatest widih generally wiil be the most
effeciive. Rugged topography may increase security if it
substantially decreases the accessibility of the area to
hunters. Wallows, springs and saddles may require more
cover than other habitats because both hunters and elk
recognize and target these- destinations.

How Far Must a Security Aren Be
from 2 Road?

Minimum distanice—-Generally, security areas
become more effective the farther they are {foin an open
road. Considering decumented road-avoidance by elk

..m ght-be-fon - withif—

Should be dcfined by the .,]1{ herd homa»range (Edge etal
1986), and more specifically by the local herd bome- <6~
range during hynting season. Typically, the hunting
season home-range: 1]1[;11"‘111“1 the focal herd reansirional-
range and at Teast the npper edge of winter range. These
boundaries should be verified in advance by radio
telemeiry, particalarly where elk vulnerability is at issue.
Without telemetry data, biologists should iest their home-
range predictions against the experience of reliable local
hunters and outfitters. Analysis units should not be
adjusted for land owrership; instead, they should reflect
the cumilative habitat conditions perceived by elk.
Minirnum amount of security—Our colfective

experience suggests elk vulnerability increases when 1ess e e
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_than 30% of an analysis unit is comprised of security
areas (Canfield I ere bull sirvival objectives are.
high; it:may be necessary o retain‘greater than 30% of the
analysis unit in security.

Spatial arrangement —In conjunction with consider-
ing “how much security,” itds critical to consider spatial
arrangement.of security areas across the landscape. The
arrangement shouid provide for the habitar needs of slk
through the 5-week himting season (e.g., forage and
water). Providing security only on dry, harsh, steep-
slopes may allow elk to avoid hunters early in huriting:
season; however, it i imlikely that elk will stay in‘harsh
sites for extended periods (Marcum 1975). Further,
security aréas shonld cover a wide elevational range so.
they are available to eIk under varnous weather conditions
(¢.8., security areas at high elevations may be unusable by
ek during periods of deep snow);

A few large, or several minimum-sized, secrrity
areas may coraprise the same combined proporton of an
analysis unit. The best balance between security-area
sizes and nzmbers for an analysis unit will result fom
creative thiriking firmly based on’kmowledge of local elk-
rmovement and hunting patterns. -

APPLICATION OF THE MANAGE-
MENT GCUIBFLINES

‘We suggest that security areas. should be » 250 acres
in size, > ong half mile-from an open road, and should
comprise >30% of 2 valid analysis unit, Unquéestioning
adhefence 1o these guidelines may lead to serious misap-
plications and shiould be avoided. We believe the
guidelines are properly applied -when used to compare
relative security levels in an analysis unit'over time or to
compare and evaluate the cumulative impacts of various
rimbei-harvest alternatives on. SM These guidelines.
Tepresent minimums and do not necessarily justify
reducing security to meet these:levels (ie., if 50% of an
-analysis unit is security, do not assume that 20%: of the
unit is excess security).

Inferences from detailed knowledge of a locatelk
herd—such as that typlcaﬂy obtained by radio telem-
eiry—should override these managemient giidelines
whenever discrepancies occur. For éxamiple; radioed elk
have shown us site-specific.exceptions where secarity. is

-approached because the Tare opportunity exisis to refain

alk secirity by designm units, rather than by defaalt
as dictated by past loggmg practices,

In analyzing security requrre.ments for a specificarea,
interpretation of the gnidelines is needed o ensure that
the result makes biological sense for tocal conditions:

“'The point.of designating elk security areas is not 1o meet

some generatized gnidelines, but to provide functional
habitat. -

We present examples of actual management problems
we have addressed, to ilinstrate: 1) gnideline adjustments
that made designated security areas reflect reality, and (2)
provisions for meeting present and future security needs.

Example I

The Sequoia-Brewster area lies about 20 miles from
Missoula. The area’s entrance road ends ata gate on lével
terrain (Fig. 1). The ease of walking in the area andthe.
concentzation of hanters at the ené of the rodd suggested
1o us that an area: only orie haif mile from the parkinig area
would not provide adequate security. Therefore, the
buffer between the parking and security areas was

provided along highways or in small cover-blocks that
hunters do not find, S1m11ar1y, traditional migraton
corridors and other elk concentration areas, if known,  may
deserve spec:a.l considerations that are not covered by
hese guidelines {USDA 1581),

A comprehensive, Sustained timber-management
planning effort is fequired to obtain the greatest benefits
from these guidelines. Radio-telemetry data should be
collected = 1 before year preparing alternauve manage-
‘ment strategies, and it may take > 1 year to budget and
prepare fora projected telemetry effort. Future Hmber
haryest rotations, and recruztmant of new security areas,
should be projected to evaluate the best options for any
proposed timber sale. Proposeu timber harvests in remote.
amaTﬂ'y‘fE‘ sied anaysis units should be carefully

Figure 1. Sequoia-Brewsier area, showing the relation-
ship of security io an open road, recognizing the
traithead, level ground, and concentratéd use. The one
half mile zone was increased to 1 mile.
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wrong place. This made bulls especiatly vuinerable.

Predictably, the bull/cow ratio-of this elk population is
exwremely low, Afier the 1989 hinting season, this ratio had
dectined to.3:100 (1.E. Firebaugh, MDFWP, Missoula, pers:
conun.), suggesting that bull mortahty due 10 hunting is
very high.

‘To recover security in this analysis area, we first
proposed to decrease hunter access to the high-elevation
basins by closing entry roads near the points where they
cross the divide from the west (Fig. 3). Sécond, to-allow
¥ecovery of large caver-blocks in the productive, hii gh-
slevation basins, we developed a long-term strategy for the

3 HARVEST UNIT
RECOVERED
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spatial arrangement ef timber harvest: deferring timber
harvest in designated large. blocks (Fig. 3) o allow
contignous areas to Tegain cover at the same time,; and
reduce the-area’s fragmentation. Thixd, future tmber
harvests will be designed to minimize fragmeritation by
concentrating logging in sinall areas not currently
providing security, The initial fogging entries will revisic
previoisly logged 1and, joining (in effect) the scatered,
recovering uniis (Fig. 4). This will create a block of
recovered cutting-units that will provide the next genera-
tion.of security, totalling about 25% of the analysis unit
by the year 2000.

Kok SECURITY

o --~ ROAD
way o RECRUITMENT ARIA

$OHARVEST UNIT
" PROPOSED . RECOVEIRED
“4»® RO0AD CLDSURE.

UNIT
PROPOSED
@ HARVEST

SECURITY

_ﬁ'. ZEA
Figure 4. South Sapphire Divide area, showing a
clustered timber harvest sirategy desxgned to createa
large block of future security. Note how proposed custing
units are-adjacery 1o recovered harvest units.

CONCLUSEONS

During the last year, these guidelings were applied 1o-
nine elk herd-units involving 14 timber sales, Two
dlsu:r_bmg trends-were discovered. First, most herd units
dlready had iess than the minimam 30% security dug to

past- fimber hanrest: in many.of these cases there were

AHEA

SECURITY
RECRUITMENT AREA

PROPOSED:
ROAD CLOSURE

Figure 3. Sapphire Divide area, showing designated
security recruitment areas and reads proposed-for
closure. Note how the past harvest pattern has frag-
mented cover.

risk, Second, even in sitiatons wl‘ere security was
substantially less: than 30%, all remaitiing security stands
were targeted for timber harvest, This indicates that
timber harvest decisions made over the nexi few years
will potentially severely impact remaining security and,
ultimately, hiunter oppotrmmity:

Additional research is needed to-test and refine these,
gu:dehnes However, based on the rapid, apparent
decline of security, it is critical that we begin applying
these guidelines m‘nedmmy Planning mustnot only:
address the quality and spatial arrangerment of existing
sectrity areas, but also must provide.for the regeneration
of replacement security areas. where a sustained timbes
harvest is desized.
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