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track set ()ccurrence with topographic features. we used a
measure of selection developed independently by Larson
(1936), Greze (1939), and Shorygin (1939) (cf. in lvlev
1(61) to measure t~1Od item selection by fishes. Convert­
ing the measure from food item selection by fishes to
mountain lion selection of roads based on topography,
we have: J1i = {njlN):pi, where Mi is the multiple of the
expected equal use of roads on all topography, ni is the
number of track sets that occurred on topography i. N is
the total number of track sets found in the region, and Pi
is the incidence of topography i in the region.

Tracks Associated With
Several Factors

We recorded mountain lion tracks on 30% of the
routes in California. They occurred on 67% of the north­
west routes. 33% of the Sierra Nevada routes, and 14%

of the southern mountain routes. In the northwest, we
found nearly 4 times more track sets/km than in the
Sierra Nevada, and nearly 8 times more than in the south­
ern mountains (Table 2).

Mountain lion track sets occurred on ridges at nearly
twice the rate expected from equal use of topographies
statewide, 1.65 times the expected rate in the northwest,
and 3 times the expected rate in the southern mountains
(Table 2). They occurred in drainages 6 times more than
the expected rate in the Sierra Nevada. Overall, moun­
tain lions avoided slopes and plateaus (Table 2).

Track-finding success increased in Douglas-fir
(Pseudotsuga menziesii) habitats, and decreased in
Ponderosa pine (Pinus ponderosa) habitats (Table 3).
The effects of Mixed Conifer, Montane Chaparral, Mixed
Chaparral, and Montane Hardwood-Coniferhabitats were
neutral (Table 3). We did not analyze other habitats for
association with track-finding success because half their
cell frequencies were <5. a condition ill-suited for the
chi-square test (Daniel 1990: 185).

Dust ratings were associated with track-finding suc­
cess statewide. but not within regions (Table 4). Dust
conditions improved with elevation in the northwest and
southern mountains, but not in the Sierra Nevada nor
generally in California (Table 5). Dust conditions were
unaffected by proximity to settlements. towns, or cities,
except northwest routes farther from towns had better
dust and the southern mountain routes had better dust
closer to the metropolis (Table 5). Northwest routes also
had better dust closer to the metropolis (Table 5), but
this was a spurious relationship that only renected
improved dust conditions in the southern Mendocino
National Forest. That area has a drier climate and more
vehicle traffic

Generally in California, and specifically in the Sierra
Nevada, track-finding success was greater at lower

elevations (Table 4). Track-finding success was not
associated with distance from human settlements, towns.
cities. or metropolis. except in the northwest. There.
track-finding success was associated with distance to the
city and metropolis (Table 4), This was a spurious
relationship that reflected the overwhelming regional
effect of the northwest.

Statewide, we found 6 (13.3%) of 45 track sets at
crossroads, [n the Sierra Nevada and the southern moun~

tains. routes with fewer crossroads more frequently had
mountain lion tracks (Table 4).

Mountain lion travel inclination was associated with
topography, excluding plateaus from the analysis (X' =

10.93, df = 2, P < 0.01) (Tahle 6). On roads occurring
on slopes, no mountain lion tracks showed uphill travel
Crable 6).

Topography was not associated with mountain lion
travel hehavior on roads (X' = 0.57, df = 2, P > 0.10).
Only 19% of the track sets indicated weaving or cutting
comers on roads, 22% stayed on the upslope side of the
road, and 50% stayed on the downslope side (Table 6).

Improving Track Census Methods

We found an overwhelming regional effect. Track
sets were far more frequent in the northwest region. We
emphasize, however, that our results are from one sample.
Repeat censuses may reveal more or less of a regional
effect than we found. For instance, on the same census
routes in the central coast region, we observed more
track setslkm searched in 1985 Ihan we did in 1986. If a
regional effect exists, independent censuses should be
established in regions or a stratified sampling design
should be used.

Greater efficiency may be achieved by selectively
placing routes in locations more likely to be used by
mountain lions, Factors used for route selection may
vary regionally, and regional studies incorporating more
conditions may be more informative than our general
survey. We found topography, habitat, and number of
crossroads to be important.

Topography strongly affected track-finding success,
The mean track sets per route could be increased substan­
tially. and the variance decreased by, (I) avoiding route
placement on slopes and plateaus; and, (2) by placing
routes in Sierra Nevada and East Sierra drainages, and
on ridges elsewhere in California. If these criteria were
applied with the same distances ccnsused per region and
the same rates of track sets found!km (Table 2), the mean
track sets per block theoretically could be increased from
1,29 to 4.26. Optimum precision could be approached.
The northwest region mean track sets per block could
be increased further by restricting routes on ridges
to Douglas-fir habitat. The same could be achieved
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Table 2. Data 011 mountain lion tracks censused in Cal~f()rnia. Mi "'as nol calculated/or regions lovhere <5 track sets
\.t'ere found.

Region
Totals Ridge Slope Drainage Plateau

Distance censused (km) (track sets found)

Northwest
196.2 (28)
Central Coast
134.4 (I)

Sierra Nevada
182.2 (8)
Northeast
120.0 (I)

East Sierra
56.6 (2)
Southern Mtns.
271.5 (5)
All
959.8 (45)

93.2 (22)

73.9 (I)

80.6 (2)

12.2 (I)

4.2 (0)

85.6 (5)

349.7 (31)

73.7 (5)

1.2 (0)

33.6 III

30.8 (0)

26.4 (0)

62.2 (0)

227.9 (6)

Track setsikm

90 (I)

25.7 (0)

18.6 (5)

)6.7 (0)

10.2 (I)

75.2 (0)

155.4 (7)

11.2 (0)

33.6 (0)

48.6 (0)

598 (0)

15.8 (I)

39.8 (0)

208.8 (I)

Northwest 0.236
0.143
Central Coast 0.014
0.007
Sierra Nevada 0.025
0.038
Northeast 0.082
0.008
East Sierra 0.000
0.036
Southern Mtns. 0.058
0.018
All 0089
0.047

0.068

0.000

0030

0.000

0.000

0.000

0.026

0.111 0.000

0.000 0.000

0.269 0.000

0.000 0.000

0.098 0.063

0.000 0.000

0.039 0.005

Multiple of expected equal use, M j

Northwest 1.65 0.48 0.78 0.00

Sierra Nevada 0.64 0.77 607 0.00

Southern Mtns. 3.17 0.00 000 0.00

All 1.89 0.56 0.96 0.10

in the Sierra Nevada and southern mountains by
avoiding Ponderosa pine. Roads with many crossroads
should be avoided as routes in the Sierra Nevada and
southern mountains regions. The lower track-finding
success on routes with higher frequencies of crossroads
may he due to the much greater traffic volumes on
these routes.

Some factors seemed to have little intluence on track­
finding success. Our results show that census-takers
should not decide route placement based on distance from
human settlements or urban centers. They also should
not be too concerned with dust conditions. although good
dust is preferred. The weak association between track­
finding success and dust conditions per region may have
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Table 3. Chi-square tests of association for routes with (+) or without (-) mountain lion tracks and with (+) and
without (-) specific habitats that occurred on the 1986 census routes in Cal(fornia. (* P < 0.05, ** P < a.Olj.

Number of routes
where tracks were;

+
Habitat Obs Exp Obs Exp X'

Douglas-fir + 17 7.9 14 23.1
9 79 62 52.9 20.2**

Montane-Hardwood + 7 5.5 24 25.5
Conifer II 12.5 60 58.5 0.7
Mixed conifer + 3 2.7 28 283

6 6.3 65 64.7 0.1
Ponderosa Pine + 0 2.7 31 28.3

9 6.3 62 64.7 4.3*
Eastside Pine + 2 3.0 29 28.0

8 7.0 63 64.0 0.5
Mixed Chaparral + 3 4.9 28 26.1

13 11.1 58 59.9 1.3
Montane Chaparral + 6 4.0 25 27.0

7 9.0 64 62.0 1.7
Chamise-Redshank + 2 2.4 29 28.6
Chaparral 6 56 65 65.4 0.1
Sagebrush + 2 2.7 29 28.3

7 6.3 64 64.7 0.3
Desert Scrub + 0 2.1 31 28.9

7 4.9 64 66.1 3.3

been because mountain lions in our census traveled long
distances along roadways, and so offered multiple oppor­
tunities for observing their tracks.

We noticed three dominant track patterns on Califor­
nia roads during our 1986 track count (Table 6): (I) travel
mostly on the downslope side of the road, even around
turns; (2) travel mostly on the upslope, dense-cover side

of the road; and (3) "bee-line" travel with all comers cut
to make the shortest distance, We interpreted the fitst
two patterns as travel for hunting, and the latter for patrol.
The first pattern was most dominant. Thus, when
censusing on roads, census-takers should search the entire
road, hut should be more vigilant on the downslope side
of the road,

Table 4. Association o/mountain lion track presence with variables measured in California (NS. not significant; * =

0.05 < P < 0.10; ** = P < 0.05).

North- Sierra Southern
Variable df" west Nevada Mountains All

Dust index 3 NS NS NS ,b

Elevation I NS *c NS **c

Crossroads/km I NS **d **d NS
Distance to;

Settlement NS NS NS NS
Town NS NS NS NS
City NS NS NS **e
Metropolis NS NS NS "

a d.f. "" 2 for Sierra Nevada.
b Routes without tracks had lower quality dust.
C Routes with tracks occurred at lower elevations.
d Routes with tracks had fewer crossroads.
e Routes with tracks occurred farther from cities (region effect),
f Routes with tracks occurred farther from metropolis (region effect).
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Table 5. Association ofdust qualitv (index values 1-4) with variables measured on mountain lion census routes in
California (NS: not significant: * = 0,05 < P < (UO,' ** P < 0,05/

North- Sierra Southern
west Nevada Mountains

Variable Od!) 12d!) Od!) All
-----

Elevation **a NS **b NS
Distances to:

Settlement NS NS NS NS
Town **c NS NS NS
City NS NS **d NS
Metropolis **e NS *d **i

a Dust improved with elevation.
b Dust improved with elevation. except at highest elevations.
C Dust improved further from towns.
d Dust improved nearer cities or metropolis.
c.f Dust improved nearer metropolis; dust improved toward southern Mendocino National Forest.

Relating the Sample to the Population

We still need to betterrclate the mountain lion popu­
lation to track sets found on roads. This is of primary
importance (Davis aod Winstead 1980:223), Sampling
biases must be accounted for, and the direct or indirect
population sample must be related to the true population,
This is where combining different types of research pro­
grams, such as telemetry, mark-recapture, and track
counts, can benefit mosL Smallwood and Fitzhugb
(unpubL ms,) matched the sex ratio they extrapolated
from track sizes to real sex ratios in telemetry study
sites, Their extrapolated age ratio (juveniles/adults) was
lower than those at telemetry study sites, but corres­
ponded well with the expected ratio to be found on roads
based on Bamhurst and Lindzey's (1989) comparison of
home range use of mother and cubs and their frequency
of road crossing,

Track sets express the population as well as animal
behavior. Different behaviors can influence the quantity
of track sets left by the same number of mountain lions.
Without understanding behavioral influences on track

counts, managers comparing censuses must assume
equivalence of behaviors.

Mountain lion investigators are making progress in
understanding the biases regarding mountain lion track
censuses on roads, Van Dyke et aL (1986) and Van Sickle
(I990) preliminarily characterized the relation between
mountain Han density and occurrence of track sets on
roads. With a given density, one individual may in a
week leave one track set on a road, or several track
sets. Density may influence individual mountain lions
to hunt more or patrol their territories more often. A
given road may happen to be a travel corridor for dispers­
ers and residents alike, or it may be a territorial boundary
of the biggest, meanest, and most vigilant mountain lion
in the region.

Maximizing Efficiency

Statistical tests also influence mountain lion track
census design, Even at peak abundance, the probability
for observing individuals or their sign is low and the
variance high, requiring many sampling locations (Small-

Table 6. Placement of mountain lion track sets on census routes in California.

Mountain lion track sets on:
Travel Ridge Slope Drainage Plateau Totals

Uphill 13 0 2 0 15
Downhill 10 6 3 I 20
Cut comers or weave 4 I 0 I 6
Only on:

Upslope side 5 2 0 0 7
Downslope side 13 2 I Il 16
Middle of road Il 2 () 3



66 CLAIT S. BRAUN. EDITOR

wood and Fitzhugh, unpubL ms.). Two concepts should
be considered as somewhat separate responses to the
requirement for large samples. First is the need to detect
population change or trend. Second is the need to obtain
the necessary data with as few samples as possible, to
make the technique practicaL

A common place to maximize analytical sensitivity
to large scale population dynamics is between source and
sink strata. where strata can be habitats, elevation, terrain.
etc. Source strata will contain a relatively constant num­
ber of individuals because some characteristics of these
strata make them superior places to live and reproduce.
Unless population changes are truly dramatic, source
populations will be nearly constant in size because moun­
tain lions usually are territoriaL If these source popula­
tions decline, the decline should be less dramatic than in
areas between source and sink strata. Sinks are more
inferior places to live than are sources. Few individuals
will inhabit these places, even at peak abundance for the
regional population. Although sinks may most sensitively
rellect population change, tbeir low population levels
make sampling there inefficient. Even so, interactions
between sink populations and the human population may
be intense. As the total population expands from source
strata or recedes from sinks, monitoring programs placed
in the intervening landscape will most easily detect its
dynamics. The sampling program in this intervening land­
scape will be more efficient because the within-sample
mean will not be too low for valid results, and the corres­
ponding variance not too high. A sample of routes can be
censused within a much more restricted area, making the
census affordable. The source-sink efficiency concept is
hypothetical, and needs investigation and demonstration
for mountain lions.

An initial sampling effort that is more extensive and
intensive than Smallwood and Fitzhugh's (unpubL ms.)
track survey is needed to identify source and sink strata,
and the intervening strata. High, medium, and low den­
sity strata of mountain lions may be identified in each
region with this census. The medium density stratum in
each region should be the stratum to monitor.

Pennanent routes, once selected, should be com­
pleted every 1-2 years to obtain temporal change. They
should also be replicated within several time periods under
management conditions to detennine natural variability.
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Results, 1991 Questionnaire on Damage to Livestock by Mountain
Lion

ROBERT J. TULLY, Colorado Division of Wildlife. 6060 Broadway,
Denver, CO 80216.

Three one-page questionnaires were sent to the
wildlife management agency in each province and state
where cougar populations were reported in recent litera­
ture. The objective was to gather infonnation about human
interactions with mountain lions, regulations for harvest
of mountain lions, and damage by mountain lions to
livestock, and to provide each wildlife agency with
information that might improve management of mountain
lions. This paper reports on responses about damage by
mountain lions.

Results

Four states and two provinces are liable for damage
to livestock by mountain lions and. thus, compensate
property owners for injury or death of livestock. Alberta.
Saskatchewan. Colorado, Idaho, Utah, and Wyoming
pay claims under a variety of conditions. Idaho, for
example, has a $5,000 deductible per incident, whereas
Utah pays up to 50% of the market value.

Colorado has paid more per year than any other
state or province. A total of S146,545 was expended on
claims during the last 3 fiscal years. Wyoming is
in second place with $81,300 for claims during the
last 3 years.

Considerable funds are also expended in damage
control and the amount varies by agency. Several states
spend well over $100,000 annually in investigating dam­
age. killing offending animals, and responding to com­
plaints. Personnel from the Animal Damage Control
section of the Animal and Public Health Information
Service (APHIS), U.S. Department of Agriculture
(USDA), assist in investigation and control of damage
under cooperative agreements with several western states.
Several agencies spend considerably more for damage
prevention and livestt1Ck damage claims than received
from license fee income.

Property owners in all states and provinces may kill
mountain lions that innict damage. The killing of any
depredating mountain lion has to be reported and, in
some locations, the carcass presented to the agency for

inves.tigation. A kill permit is required by several man­
agement agencies, but is often issued after the fact.

Domestic sheep on open range are considered the
most significant problem. Horses, cattle, llamas, goats,
poultry, and every other type of livestock are also involved
in damage complaints.

During 1987-1990, agency personnel took about
1,160 mountain lions, an average of 290 per year. An
additional but relatively small number are killed by
livestock owners or leasees to protect their property.

All agencies are expending about the same type of
effort to prevent and control injury or death of livestock.
These include recreational hunting, special hunting in
specific problem locations. allowing property owners to
kill destructive animals, recommending a variety of
livestock husbandry practices, using dogs to harass or to
assist in taking offending individuals, and providing some
trapping and snaring, primarily by agency personnel.
Occasional live trapping or immobilization and relocation
have been used to protect livestock.

Recommendations

1. Improve the reporting of mountain lion kills by live­
stock operators.

2. Obtain improved infonnation on the effect of mountain
lions on agriculture, especially numbers of livestock
and economic values.

3. Allow use of traps or snares by sport trappers,
particularly where hunting dogs and firearms are
not usable.

4. Transfer, wherever possible. mountain lion removal
by agency personnel to the recreational hunter.

5, Make greater use of special damage hums by having
an outfitter or hunter with dogs at problem sites within
hours of an incident to take specific offending
mountain lions.

6. Seek improved or new methods of livestock husbandry
and damage prevention.

7. Improve infonnation transfer and education about
mountain lion biology and management.
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Unknown

V None

v

Lion trapped
and moved
to protect
livestock

v

v

Kill
pennit

required

v

v

Hide and
carcass
remain

property
of state

Yes No Yes No Yes No

v

v

4

3

32

2

Property
owner may

kill to

Type of damage protect
------------------------Summary of

damage law Sheep Cattle Horses Goats Yes No

Livestock
owner;

operator
may take
lion known
to have caused
depredation.

Allows
compensation
for loss.
Depredating
lions may be
killed under
pennit.
Nuisance lions
are captured
and moved
when possible.

Arizona

State!
Province

Table J. Damage to livestock by mountain lions.

Alberta

British
Columbia

The law
allows the
killing of
mountain lions
to protect
livestock.

2 3 4 v v v Rarely Less than
$25,000

California See Prop.
117.
Additionally,
lions
encountered
in the act of
killing
livestock or
domestic
animals
may be killed.
KiH permits
are also issued.
Reports must
be made, and
the carcass
provided to
the 5tate
I,-vithin 5 days.

2 3 v v
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Table I. Continued.

Hide and

Annual cost
of damage

Protection

to protect
livestock

Lion trapped
and movedKill

permit
required

Yes No

carcass
remain

property
of state

Yes NoYes No

Property
owner may

kill to
protectType of damage

Sheep Cattle Horses Goats
Summary of
damage law

State!
Province

Nevada rC()/lIillllcd;

property from
lion damage.

New Mexico Livestock 2 3 V V V V SJ(XJJXX)
owner may

(S35,(XX)
kill

APHIS,
depredating

S3SJXKI
lion and

contract j
notit'y agency,

No. Dakota Person has V V V V None
a right to
protect
personal
property.

Oregon Landowner 2 3 V V V Rarely SIO,Q(XI
or agent
can take a
damage

causing
lion with-
out a
permit, but
must imme-
diately present
it to the
agency for

inspection.

Sask. Lions are 3 2 Fowl V V V V None
included In

the big game
damage pro-
gram, although
they are not
classified as

big game.
No sport
hunting is
permitted as
lions arc fully
protected. The
province pay's
for damage.
loss. and
veterinary

treatment.
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Table l. Continued.

Hide and
Property carca.ss Lion trapped

owner may remain Kill and moved
kill to property permit to protect Annual cost

Type of damage protect of state required livestock of damage
State! Summary of protection

Province damage law Sheep Cattle Horses Goats Yes No Yes No Yes No Yes No effort

S Dakota None y y y Rarely None

Texas Mountain 3 2 y y y y None
lions are not
regulated.
They may be

taken by a
person at any
time, provided
they possess
a hunting
license and
have the land-
owner's per-
mission.

Utah Effective y y y y $5.000
I July 1990. (Although
$50,000 was the lion is
appropriated the property
to compensate of the state,
for livestock the hide
damage by may be kept
bear and for a 525
cougar up to
50% of market
value.

Washington Landowners 3 2 Fowl y y y Rarely None
have the
right to
protect their
property.

Wyoming Any moun- 2 3 y y y y Not
tain lion available
doing damage
to property
may be imme-
diately killed
by owner,
agency, or
lessee. Losses
are compen~

sated<



Table 2. History of damages by mountain lions.a
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Number of lions
killed to prevent

damage since 1987

o Capture and trans!ocate,
i~sue kill permits
Fi ve lions were rnn'icJ
in 88/B9.

History of damage claims

State} N
Province Year claims Totals
--_.~~---

Alberta 1974-87 61

Es.timated value of
livestock injured
or killed by lions

1974~87 ave. ""

$1.617 per year

By
Private

o

By
Agency

()

Totals
Methods used to
prevent damage

Arizona

British
Columbia

California

No compensa­
tion program

No compensa­

tion program

No compensa­
tion program

Unknown

Unknown

Unknown

No! 297
known

0 IS3

155

297

183

APHIS - ADC assists on
control.

Recreational hunting.
Good livestock
husbandry practices,

Advise landowner to
use barn where
practical. Issue kiJ!
permits.

Colorado 1987 40 $34.910 1987/88 - $40.0()() 1·-4!yr 46
1988 46 $60.879 1988/89 - $65,Q(X)
1989 45 $50.756 1989/90 - $58JXXJ

54 Recreational hunting.

Chase and hamssment
with hounds. Harvest of
problem animals hy
agency personnel. APHIS~
ADC assistance on
complaints.

Idaho No compensa­
tion program

1990 - $10,(XJO Not
known

Property owner. agent or
lessee may kill lion
causing damage." Recrea­
tional hunting, Harass­
ment of lion by agency
personnel .

Kansas No compensa- Unknown () ()

tion program

Montana No compensa- Unknown 2
{Ion program

o

<) APl-llS-ADC follo\l,s up
on complaints. Media no>

lease:>. on lion biology
and behavior. Remove
food-conditioned and
habituated cougar", from

population. Sport hunting.

NcvaJa No compt:nsa­
tlOn program

DaLJ at APHIS () o o Good berding practices
induding use of guard
dogs. APHIS ADC con­
ducts control work. Sport
harvest.
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Table 2. Cominued.

Methods used (0

prevent damageTotalsAgencyPrivate

Number of lions
killed to prevent

damage since 1987Estimated value of
livestock injured
or killed by lionsclaims Totals

History of damage claims

Year
State!

Province

New Mexieo No compensa­
tion program

1990 - S81,918 o 104 104 Recreational hunting,
Preventative lion controL

No, Dakota No compensa~

rion program

None o o o

Oregon No compensa­
tion program

1987/88 - S15,599
1988/89 - S13,940
1989/90 - S32,672

4 86 90 Advice from agency per­
wOrld. Special damage
hunts in areas where
high livestock damage
occurs, Emergency hunts;
tag holder is given short
notice and sent to specific
damage sites_

Sask. 1987/88
1988/89
1989/90

2~3 S I,IXJO 1987/88)S2-3,000 0
2~3 S 2.500 1988/89 - S5-6,000
2-3 S 1.000 1989/90 - S~5.000

Recommend to landowners
to keep colts in corrals
or bam.

So, Dakota No compensa­
tion program

Texas No compcnsa~

tion program
Unknown 611 132 743 Dogs and traps are used

by private individuals and
APHIS~' ADC personnel.

Utah 1987 S12,000 1989/90 - S24,000 l33 146 Increase sport hunting in
areas of consistent livestock
damage problems.

Washington No compensa­
tion program

Unknown o II II None. Lions do not cause
significant problems on a
statewide basis.

Wyoming 1987/88
1988/89
1989/90

39
26
17

538,222
527 ,612
S15.442

1987/88 - S78,057
1988/89 - S28,735
1989/90 - S16,651

(These amounts are
claimed by livestock
owners)

5 4 9 Trap and destroy damage
causing lions. Maintain
efforts to have landowners
protect their livestock
through adequate herding
in known sltuat!ons.

JAil states and provinces that received questionnaires responded. Alabama, Louisiana, Manitoba. Mississippi, Nebraska, North Carolina. Okla­
homa. South Dakota, and Virginia have no lions. or such a low population that damage to livestock is not considered a management problem.
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Mountain Lion Damage to Property in California

TERRY M. MANSFIELD, Calit{lrnia Department of Fish and Game.
Sacramento, CA 958 I4.

Abstract: Management of predatory wildlife in Callfor­
nia has long been a controvcf\ial issue. In recent years. public
concern focu::.ed on the species and the control methods. Coy­
otes (Canis la/reins), mountain lions (Felis cone%r), and black
bears (Un-us americanus) cause considerable damage to prop~

erty annually. Despite a tendency for the number of confirmed
damages caused by mountain lions to double every 6 years,
political processes, rather than objective information. have
shaped the laws and policies for controlling mountain lions.
From 1985 to 1990, an average of 143 conflnned damages
occurred and 56 mountain lions were killed annually. Control
of damage by wildlife to property is conducted pursuant to state
laws by the legislature and regulations by the Fish and Game
Commission. In recent years, county govemments have innu­
enced control of damage by animals with ordinances that restrict
the use of traps. In June 1990 voters passed a statewide initia~

tive that specificallY prescribed the methods for taking moun~

tain lions that cause damage. The initiative prohibits the use of
snares and public hunting of mountain lions, and designated the
species a specially protected mammal. Damage control and
sport hunting of mountain lions have been challenged in court
by animal protection groups since 1986. State and federal agen­
cies responsible for animal damage control are expected to
continue receiving political pressure in California.

In California, animal damage control faces many
challenges. The issues are complex, and a rapidly grow­
ing urban public is often uninformed of the basis for
animal damage control or the involved biological factors.
The state has a human population of about 30 million,
over 90 percent of whom reside in urban areas. Political
processes, rather than objective information, have guided
control of mountain lions in California and illustrate the
difficult task of resolving these problems in a complex
sociopolitical environmenL

Mansfield and Weaver (1989) reported that moun­
tain lions were widely distributed over about 207,200
km 2 in California (Fig. 1). Field studies revealed that all
..uitable habitat currently supports mountian lions, but in
various densities. The most common element of lion habitat
is the presence of mule deer (Odocoi!eus hemiol1us).

Prior to the early 1900·s. the mountain lion had no
specific legal designation. In 1907, primarily as a result
of connicts with livestock production, the mountain lion
was classified by the legislature as a bountied predator.
The bounty system continued until 1963 when it was
eliminated because of concern for the program's cost
effectiveness. Records indicate that over 12,500 moun-

tain lions. or an annual average of 223, were taken dur­
ing the 56-year program (Mansfield and Weaver 1989).
In 1963, the mountain lion was designated a nongame
mammal. Concern for protection of mountain lions, and
the intent to manage the species in conjunction with regu­
lated hunting and damage control of livestock, resulted
in a proposal similar to programs developed in other
western states during the mid-1960's. In 1969, the legis­
lature responded by designating the mountain lion a game
mammal, and the Fish and Game Commission was author­
ized to regulate take of the species.

In 1971, after 2 years of regulated sport hunting
during which 4,953 tags were sold and 118 mountain
lions taken. the legislature enacted the first of a series of
laws that created a moratorium on mountain lion hunting.
These statutes also prescribed the conditions under which
mountain lions causing damage to property could be
taken. The moratorium lasted until 1986, when it and the
specially protected mammal status of the mountain lion
expired and the mountain lion reverted to game mammal
status on I January 1986. Based on a return to the spe­
cific statutory authority, which existed prior to 1972, the
Department of Fish and Game proposed and the Fish and
Game Commission adopted limited sport hunting for
mountain lions in 1987 and 1988. In both years. these
regulations were challenged in court based on procedural
questions related to compliance with the California Envi­
ronmental Quality Act. In 1987, the commission also
revised the regulations about the take of destructive moun~

tain lions to make the procedures more efficient. In June
1990, the voters passed a ballot initiative that prohibited
hunting of mountain lions and prescribed specific restric­
tions on taking destructive individuals.

Distribution

Mounwin lions use a wide variety of habitat types in
California. They inhabit elevations from sea level to
> 3.048 m. According to field studies, verifted lion sight­
ings. locations of confirmed depredation, and habitat
requirements, the minimum area inhabited by mountain
lions is 207.200 km2. Since 1980, field studies revealed
an increase of occupied range from about 181 ,300 km2 in
1986 (Mansfield 1986) to 207 ,2m km' in 1988 (Mansfield
and Weaver 19891. This increase reflects an apparent
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expansion of occupied range, but seems to be primarily
the result of increased and improved survey efforts since
the early 1980's.

Population Estimates

The Department used primarily data from Held stud­
Ies to detemlin historical population sizes of 600 in
1920 (Calif. Dep. Fish and Game Iiles), 2,400 in 1972
(Sitton (973), 2,400-3,000 in 1982 (Weaver (982),
and 4.100-5,700 in 1984 (Calif. Dep. Fish and Game
(984). According to track surveys and the assumption
that mountain lions were resident in only 38,850 km' of
habitat, Koford (1977) estimated the statewide popula­
tion to be about 1,000 animals during 1973-1976. A
review of intensive field studies suggests these estimates
were low (Weaver (982), except the 1984 estimate.

The Department's 1988 minimum statewide esti­
mate of mountain lions was 5, 100 animals. This estimate
was based on 207,200 km' of inhabited range. However,
a statewide estimate is of limited value. For management
decisions. reasonably accurate estimates are needed for
logical management units. Mountain lion densities in
specific areas were developed from intensive field studies.
Densities range from 5- 10 mountain lions per 259 km2 in
portions of the west slope of the Sierra Nevada to < I lion
per 259 km' in the southeastern deserts (Calif. Dep. Fish
and Game files, Neal et al. 1987). Other regional densi­
ties per 259 km2 include 6-9 mountain lions in the
northwest. 5-7 on the central coast, and 3-6 on the
east slope of the Sierra Nevada. The highest densities
were detem1ined from captured animals that were fitted
with radiotelemetry collars.

Management Issues

Since June 1990, mountain lions have been classi­
fied specially protected mammals in California. State
law prohibits their take hy public hunting. The legisla­
tive moratorium from 1972 to 1985, legal action from
1987 to 1988, and statutes from a ballot initiative since
June 1990 have precluded sport hunting. The Depart­
ment of Fish and Game has intensively studied mountain
lions since the early 1970's. Field work has been con­
ducted by the Department of Fish and Game and coopera­
tors tWeaver 1982, Mansfield 1986, Mansfield and
Weaver J989). Early studies were surveys of habitats
and populations by tracks and other indices. During the
mid-1970's, radiotelemetry was initially used in a pilot
project in Monterey Coumy, initiating the Department's
capture and marking program. Field studies were ex­
panded in the 1980's to include the major geographical
regions of the state inhabited by mountain lions.

The long-tenn goals in California are l} to maintain
the state's mountain lion populations in a healthy self­
sus-taining condition; 2) to protect important habitat for
mountain lions' primary prey, mule deer; 3) to manage
the mountain lion to minimize problems and cont1icts:,
including damage to private property; 4) to improve pub­
lic understanding of the management of mountain lions
by providing sound biological information; and 5) to
develop and implement appropriate research and monitor­
ing to effectively manage the mountain lion as a valuable
game mammal.

Mountain lions affect the economy of California
because of damage to livestock, conflicts with other man­
aged wildlife species, and costs of state-mandated prop­
erty damage control. The species is socially and politi­
cally important because public attitudes towards mountain
lions are highly polarized. Historically, political processes
more than biological data have had the major role in
developing laws and policies for management of moun­
tain lions. Since the early 1960's, public concern
for the welfare of mountain lions has resulted in a
series of specific and controversial laws that have not
resolved concerns for mountain lions or for damage to
private property.

Since 1971, the Department of Fish and Game has
attempted to record damage by mountain lions and the
number of mountain lions taken under depredation per­
mits. Pursuant to state law and regulations adopted by
the Fish and Game Commission, Department personnel
investigate reported incidents within 48 h. The emphasis
is on selectively removing offending animals. No
compensation is provided for property damaged by
mountain lions.

The existing regulations provide that I) any lion
encountered in the act of injuring, molesting, or killing
livestock or domestic animals may be taken immediately
subject to a report to the Department of Fish and Game;
2) the Department may orally authorize the take of a
mountain lion if immediate action assists in killing the
mountain lion believed to be responsible; 3) pursuit of
the offending mountain lion must begin within 1.6 km of
the depredation site and may not extend beyond a 16-km
radius; 4) mountain lions may be taken in any manner
specified in the permit issued by the Department, except
that no poison, traps, or snares may be used: 5) both
males and females may be taken, irrespective of hours:
6) pennits are nontransferable, but may include a desig­
nee to kill the mountain lion for the permittee; T) all
mountain lions killed under permit must be tagged and
reported to the Department by telephone within 24 h or
in writing within 5 days; 8) the carcas~ must be given to
the Department within five days and becomes the prop­
erty of the state; and 9) penn its are valid for 10 days.

Since 1971, the annual number of permits has dou­
bled every 6 years (Fig. 2). During 1971- 1974-, an aVCf-



age of 13 permits were issued, and four mountain lions
were killed annually. In contrast, during 1985-1990 an
average of 143 permits were issued and 56 mountain
lions were killed annually. Although most property dam,
age involves livestock (sheep. goats and cattle), domes­
tic pets (dogs and cats) are also killed by mountain lions.
Confirmed damage to property has been documented in
most of the mountain lion range in California.

Another public concern is the role of moumain lions
as major predators of other managed wildlife species.
Mountain lion predation on deer, elk, and bighorn sheep
is of special concern. Some hunters believe that moun­
tain lion predation is controlling the numbers. of some
deer herds and preventing herds. from reaching manage­
ment objectives.. Mountain lion predation on a recently
reintroduced bighorn sheep population in Mono County
was documented as a major source of mortality (Vern
Bleich, Calif. Dep. Fish and Game, pers. comm.). Six
bighorn sheep were confinned to have been killed by
mountain lions in 18 months. This level of predation
may prevent small populations from increasing to sustain­
able levels. Cooperating land management and natural
resource agencies, induding the Department of Fish and
Game, the National Park Service, the U.S. Forest Service,
and the Bureau of Land Management, are concerned that
mountain lion predation may limit the potential to expand
populations of threatened California bighorn sheep, which
have been reintroduced at a cost to the public of over
$2,200 per animal (Vern Bleich, Calif. Dep. Fish and
Game, pers. comm.).

Field Studies

Major research on mountain lions was conducted to
document the status of representative populations and
their trends in specific geographic regions of the state.
Intensive study of over 100 radio-collared mountain lions
revealed basic information on home range size, habitat
usc. population densities, birth rates, mortality factors,
diseases and parasites, and mountain lion-prey inter~

actions. Capture and marking activities were conducted
in Fresno, Kern. Orange, Placer, San Diego, Santa Clara,
and Sierra counties. Long-term mountain lion population
trends, the influence of mountain lion predation on se­
lected deer and bighorn sheep populations. home range
overlap among individual mountain lions, methods of
estimating mountain lion population densities, habitat
use by mountain lions. and factors contributing to moun­
tain lion depredation on livestock were investigated.

A cooperative study by the Department of Fish and
Game, Orange County, and the University ofCaJifornia.
Berkeley. was initiated in J988 in response to public
safety concerns in regional wilderness parks after chil~

dren were seriously injured by mountain lions on two
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occasions. This project is intended to provide basic eco~

logical information about mountain lions and the environ­
ment in Orange County. The information obtained dur~

ing 5 years will be applied to administering future use of
wilderness parks. Twenty-five mountain lions were cap­
tured and fitted with radio collars in the study area since
1988. Results should provide valuable information for
more effective management of the mountain lion in and
adjacent to urban environments.

In 1985. the Department developed a management
plan for the Foresthill Divide area of Placer County. This
area had a history of livestock damage by mountain lions
that had not been controlled by taking the offending ani,
mals on depredation pennits. The statc law in 1985 spe,
cificaJIy authorized the Fish and Game Commission to
approvc the plan and the Department of Fisb and Gamc
to implement it with the objective of alleviating damage
to livestock while maintaining a viable mountain lion
population. This plan proposed killing up to 5 mountain
lions per year from the 337 km2 area under an applied
research program that also monitored the mountain lion
population. Emphasis was on removal of mature males
who occupied areas grazed by domestic sheep during a
90-day summer period. In 1985. four mature males were
killed prior to damage, and one mature female was killed
on a depredation permit after confirmed damage to six
sheep in a single incident. In 1986, no mountain lions
were killed under the plan, and one radio-collared female
was killed on a depredation permit after she killed a
single sheep.

The proposed 5-year applied research was halted in
1987 by a court order, based on the expiration of specific
statutory authority in 1986. The action was filed by a
group of local citizens opposed to the killing of mountain
lions. The project was effective in meeting its goal of
reducing livestock damage by at least 50%. In the 4
yca" (1981 - 1984) prior to implementation of the plan.
an average of over 33 sheep were confirmed lost annu­
ally to mountain lions in the area. Despite the removal of
6 mountain lions during the 2 years in which the plan
was implemented and the follo\\'ing year (1987), popula­
tions of mountain lions in summer ranged from 24 to 27
individuals in the 337 km 2 area. The best estimates indi­
cated similar densities during: 1981 1984 (Dave Fjelline.
PJacer County, pers. comm.l.

The economic value of losses of livestock and pets
to mountain lions was not completely documented. Dur­
ing 1985~- 1990. the average annual number of confirmed
incidents of damage was 143. Many involved killing of
more than I animal. and losses of sheep ranged from 5 to
60 animals in a single incident. This is the minimum
number of depredation incidents because many incidents
are not reported, or are investigated after evidence of
mountain lions is not conclusive becall'.~e of scavengers
or other factors. Furthermore, most damage complaints
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and mountain lions killed under depredation permits
involve counties that are covered under cooperative state
and federal animal damage control and have higher lev­
els: of awareness. The fact that as many as 66 sheep were
verified as killed by a single mountain lion in one inci­
dent indicates that the economic effect on a given live­
stock producer may be great. Further analysis of the
economics of damage by mountain lions to private prop­
crty in California is warranted.

Management Implications

California is a large, geographically diverse state
with a widely distributed population of mountain lions.
In addition, the abundance and distribution of livestock
and pets make it important that procedures for control­
ling damages by mountain lions be practical and efficient.
However, with a large segment of the public under the
impression that mountain lions are a threatened species,
political pressure continues to test and restrict control of
mountain lions. In a direct expression of political pressure,
an initiative that banned sport hunting of mountain lions
and restricted the take of destructive mountain lions was
passed by voters in June 1990. These are signs of the
serious challenge that will test future animal damage
control and professionals. The highest probability for
successful programs seems to involve a combination of

sound biological information, well defined program goals
and procedures. and aggressive public education.
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Lion Damage to Pets in Urban Colorado Springs, Colorado

ROBERT B. DAVIES, Colorado Division of Wildlife, 2126 North Weber,
Colorado Springs, CO 80907.

Synopsis: During the past 20- 25 years, the killing
of up to five~six dogs peT year by mountain lions was not
uncommon in the Colorado Springs area. The owners of
the dogs were upset about the loss of their pets, but
accepted the loss as part of the risk of living where they
did. During this time, no public outcry called for the
removal of mountain lions.

A report of a mountain lion killing a dog in the Old
Broadmoor area in western Colorado Springs in the first
week of June 1990 followed this pattern. The reporting
party infonned the Colorado Division of Wildlife that a
mountain lion had killed and carried off the dog. This
person wanted the Division to know what happened, but
did not make any statements about wanting the mountain
lion removed.

On 6 June 1990, mountain lions became a media
event. A Lhasa apso dog was attacked and killed on the
front porch of a home in the Old Broadmoor area. The
owners were upset over the loss of the dog and wanted
immediate removal of the mountain lion. Also, a neigh­
bor who had recently moved into the area was the anchor
person of the noon news program at a Colorado Springs
television station. This person had no prior knowledge of
the wildlife species in the area or that some of these
animals could do bodily harm to people or their pets.
When the incident was aired, the populace was polarized
into people who wanted all mountain lions removed and
people who felt the mountain lion should be left alone
and that the neighbors who did not want to live with
mountain lions in the area should move.

The number of phone calls about mountain lions
decreased and were few during the remaining summer
and fall 1990. On 25 December 1990. in the Seven Falls
area, a springer spaniel was released into a backyard
about 10:30 p.m. and did not return to the home. The
following afternoon a 12-year old boy was looking for
the dog and, when he looked under the deck in his
backyard, found himself face-to-face with a mountain
lion. By the time Division of Wildlife personnel arrived.
representatives of the local paper and television stations
were on the scene. This mountain lion. a healthy 4- 5­
year-old male, was tranquilized and released about 240
km south of Colorado Springs. Media coverage was well
done and the public appreciated the outcome~-a problem
was solved and the mountain lion \vas not killed.

On 7 January 1991 in the Broadmoor Bluffs area of
southwest Colorado Springs, a mountain lion attacked a

45-kg labrador retriever in a kennel. The dog had been
eating at the southeast comer of the kennel when the
mountain lion came over the northwest corner. During
the ensuing fight between the dog and the mountain lion,
a neighbor fired two shots from a .38 caliber handgun at
the mountain lion. One spent round was found in the
kennel and the other was not recovered. There was no
evidence that either animal was hit by a bullet. The dog
recovered but broke two canine teeth and required $367.50
in veterinary services. Location of this cat with trained
dogs was attempted that night and the next day without
success. This incident was covered by the media but
caused no large public response. The owners of the dog
were concerned and their first reaction was to request
removal of all mountain lions. After discussion, they
understood the situation and knew more about mountain
lions but were still concerned. These people had had
hlack bears feeding out of the garhage cans the previous
summer and were not concerned about bears.

The next incident occurred on 10 January 1991 near
Bear Creek Nature Center. A family had been feeding
raccoons on the roof of their home and. when they heard
no more noises from the raccoons, let two white scotties
into the yard. The owner heard some strange noises other
than harking and. when he looked into the backyard, saw
a large light brown animal go over a I.S-m high fence.
He located only one of his dogs and saw numerous moun­
tain lion tracks. This person took full responsibility for
what happened ~ .. I fed the raccoons and as a result
attracted the predator that took my dog." The media did
not mention this incident.

The most recent incident occurred on 24 January
1991, 10 days after 18-year-old Scott Lancaster was killed
by a mountain lion near Jdaho Springs. Colorado. A tied
cocker spaniel was attacked and killed in a kennel at the
back of a home in Broadmoor Bluffs in southwest Colo­
rado Springs. The dog's owners videotaped part of the
attack and subsequent attempts of the mountain lion to
escape with the prey. The video was aired on local TV
stations. The mountain lion was shot and killed by
responding officers, partly because they thought this was
the same animal that attacked the black lab on 7 January
1991 and was possibly wounded at that time. The moun­
tain lion was almost 2.4 m long. 68 km in weight. 5-6
years old, and in prime condition. The necropsy revealed
no injuries or disease.

This incident was widely reported and followed by
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stories about the buman fatality from 14 January 1991.
The populace of the area, or at least a vocal portion of it,
demanded answers to many questions. A public meeting
was beld and a few people demanded that all mountain
lions within 259 km' west of Colorado Springs be killed
for public safety. A task force of citizens, the Colorado
Division of Wildlife. the Colorado Springs Paiiee. the EI
Paso County Sheriff's office, the Broadmoor Police, Ihe
Humane Society, and the Woodland Park Police Depart­
ment met to determine actions and to whom to report
sightings of mountain lions.

Currently there is an aggressive education program
about mountain lions in the media and in the public
schools. The greater public seems to support actions by
the Colorado Division of Wildlife, that is, responding to
all calls. removing mountain lions that kill pets or habitu-

atc to housing areas, and relocating mountain lions. If an
unprovoked mountain lion attacks humans, every effort
is made to locate and destroy the animaL

Since 24 January 1991, Colorado Division of Wild­
life personnel investigated 55~60 reported observations
of mountain lions in the Colorado Springs area. Three
deer killed by mounrain lions and one set of ITlountain
lion tracks was found. All other observations were uncon­
firmed or tracks were identified as those of house cats,
raccoons, rabbits, or dogs.

To date, no confinned mountain lion-human con­
tacts or aggressive acts by mountain lions have occurred
in the Colorado Springs area. One archer confronted a
mountain lion at about 18 m on a field archery course.
The mountain lion ran from the area when the archer
yelled and ran toward the animal.
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Managing Lions in a Changing Social Environment

FREDERICK G. LINDZEY, U.S. Fish and Wildlife Service, Wyoming
Cooperative Fish and Wildlife Research Unit,

Box 3166 University Station, Laramie, WY 82071.

Synopsis: Although management of mountain lions
is young in comparison to management of other wildlife
species, it is expected to mature profoundly soon. Manag­
ing mountain lion populations solely to reduce livestock
losses and to provide huntable surpluses will end, and
hunting as a management tool will probably receive
increasing scrutiny. Mountain lion-human interactions,
the topic of this symposium, seem to be on the increase
and represent onc of the new challenges of managers.
Although the immediate events that result in mountain
lion attacks on humans are largely unknown, the
progression of events that set the stage are familiar to
\vildlife managers.

Development occurs in rural areas and cautions about
probable problems with wildlife go unheeded. Wben prob­
lems arise, wildlife agencies are requested to resolve
them. Nonlethal removal is preferred, if not demanded.
Not all people in the development attach the same impor­
tance to the problem and, even if they do, their desires
may not be consistent with those of the general public.
Wildlife agencies suffer the financial and political bruni
of the prohlem.

Development in rural areas will undoubtedly con­
tinue and mountain lions will continue to occupy these
areas as long as sufficient prey is present. Public interest
and compassion for large carnivores will increase, and a
majority of the public will continue to live in urban areas
where they are not exposed directly to mountain lions.
Those not affected directly can be expected to be most
critical of programs proposed 10 resolve problems with
mountain lions.

Usually we resolved problems with wildlife by man­
aging wildlife. largely because humans are more resis­
tant to being managed. The general public has shown
increasing resistance to resolving these problems solely
by managing wildlife. However, little is being done to
reduce man's contribution to increased problems with
wildlife. The result has been an increase in problems and
a decrease in the wildlife manager's flexibility to deal
with the problems. The strength or the Endangered Spe~

(ies Act of 1973, now necessary to insure survival of
other large carnivores in the United States, including the
mountain lion in Florida. is in its ability to control
hum~Ul aetivitie's.

L.ong-term strategies to reduce interactions between
mountain lions and humans have to be developed within

the bounds acceptable to a changing public. The public's
level of knowledgc about mountain lions has to be as­
sessed and appropriate education programs developed.
Well designed education will help maintain the broadest
management flexibility.

In the short-tenn, managers must deal decisively
with problems because of the potential for mountain lion
attacks. In the absence of knowledge that provides alter­
natives, mountain lions in housing developments should
be quickly removed,

The best management will be a reduction of the
probability of encounters between mountain lions and
humans, Mountain lion attacks on humans tend to direct
efforts away from managing humans and mountain lions
toward managing only mountain lions. Like other species,
mountain lions can sustain only so much management

Presumably, frequency of attacks may be explained
partially by the density of humans and the density of
mountain lions in an area. The exact f01111 of the relation
and combinations of different mountain lion and human
densities that result in a ccrtain frequency of attacks are
unknown, but some relation exists. Accepting that our
knowledge is imprecise, it is still expedient to begin
building management of mountain lions on the premise
of a density-encounter relation. In some areas manage­
ment toward low mountain lion densities will be advis­
able whereas in others, development of certain human
activities should be curtailed.

Mountain lions may visit but will not remain in
areas with little or no natural prey. Reducing natural prey
in and around areas of human development should reduce
the likelihood of mountain lions remaining. Reductions
of prey animals can be either direct or indirect by altering
vegetation in a manner that makes it less acceptable to
prey animals. The public will probably resist direct
removaL which is at best only a short-term solution if
good habitat remains. Altering and maintaining habitat
in a desired condition can reduce numbers of selected
prey species and. perhaps. reduce suitability for moun­
tain lions as well.

The potential for mountain lions becoming a prob­
lem in developed areas may also be related to the den'sity
of mountain lions in adjacent areas. Young mountain
lions, particularly males. disperse from populations and
move until they find a suitable area in which to establish.
Suitable areas have sufficient prey. a vegetation structure
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that allows effective hunting, and no resident mountain
lions of the same sex as the dispersing mountain lions,
Low-density buffers and sport-hunting near, but not
immediately adjacent to, developments may be possible.
Presumably, reducing densities in prescribed areas not
only reduces the number of dispersing young near de­
velopments, but these areas may also function as sinks
that short-stop dispersing mountain lions from other areas.

A combination of many approaches rather than a

single approach may resolve the problem. Strategies to
minimize mountain lion numbers in areas of human devel­
opment should not inhibit efforts to develop methods that
can reduce the potential of attacks on humans in areas
occupied by mountain lions. The risk of mountain lion
attacks will never be reduced to zero unless we ex.tirpate
the species. Education will have to playa pivotal role in
creating an atmosphere in which management of humans
is as real an option as management of mountain lions.
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Bridging Philosophy and Management for Lions and People

DELWIN E. BENSON, Colorado State University, Department of Fishery and
Wildlife Biology, Fort Collins, CO 80523.

mountain lion trophy or rug to grace the home. Bounties
were paid for dead mountain lions until the middle orthe
20th century.

Regulated sport hunting elevated mountain lions
from the status of vermin to managed big game in the
West, and the endangered status of eastern populations
was recognized during the second half of the 20th century.
Only legal hunting and regulated animal damage control
were allowed, but continued illegal killing was suspected.

Where pursuit and persecution of mountain lions by
humans and dogs was common, they probably reinforced
the cats' secretive and elusive behavior and, thus, their
retreat from humans. For example, encounters between
humans and mountain lions were more frequent inside
Big Bend National Park than outside the park where
mountain lions were trapped, poisoned. snared, and shot
year-round (McBride and Ruth 1988). Females reared
their young in remote secluded areas and moved away
from human pressure (McBride 1976). Inside the park.
kittens learned at an early age that humans were not to be
feared (McBride and Ruth 1988). The authors contend
that control outside the park did not seem to lower the
number of mountain lions, but kept the population young
and conditioned to avoid human encounters.

The frequency of encounters between mountain lions
and humans in urbanized areas changed in recent years.
Habitats and wildlife tend to have de facto protection
against harassment in many urban areas because of cre~

ated open spaces and parks and the closing of public and
private land to hunting. Coincidentally or perhaps conse~

quently, mountain lions have added extra*urban, sub­
urban. and even urban environments to their home
ranges, Their attacks on wildlife and pets and encounters
with people around cities has changed from a curiosity
to a concern.

Increased encounters of humans with mountain lions
may result from a variety of environmental factors and
behaviors. Larger mountain lion populations may lead to
social strife and alternate foraging strategies, Prey P()pU~

lations of deer. other ungulates. and smaller mammals
such as raccoons (Procyon lotor) have increased and arc
protected around many urban areas. Humans with their
pets and livestock now live in grcdter numbers in moun~

tain lion habitat. Hiking. jogging, and other recreational
activities are encouraged in mountain lion habitats owned
and managed by city, county. and state governments,
Domestic animals have become prey. especially of dis~

Abstract: Proactive management can help redistribute
mountain lions (Fdis concolor) away from people and people
away from mountain lions, and can effect having people and
mountain lions live together hannoniolisly. Humans and moun~

tain lions can benefit from training about each other's behavior.
Recreational pursuits are recommended as the most unique of
five ways to reduce aggressive interactions between mountain
lions and people. Aversive stimulation can be administered to
mountain lions by systematically chasing them with humans
and dogs. Proactive management also uses recreation to benefit
local communities, including rural landowners, by offsetting
losses from damages to livestock by mountain lions.

Living with mountain lions was not easy to the mid~

die of the 20th century and mountain lions suffered.
Mountain lions killed livestock and society retaliated.
Word was out that mountain lions ate one deer (Odo­
coilcus spp.) per week. The loss was not acceptable to
society, especially because the density of wild ungulates
was low in the early half of the 20th century. Modem
studies corroborate that predation by mountain lions could
limit deer populations, where densities of deer are low
and densities of mountain lions are high (Neal et a!'
1987), and in areas with stable deer populations (Shaw
1977). Early wildlife management reduced populations
of mountain lions to increase populations of ungulates,

Humans were uneasy about the mountain lion and
shot the animal if they saw it. Shots were fired in anger.
revengc, fear. and sport. and for the pride of having a

People vs Mountain Lions

Mountain lions represent a link between wild land
values and civilization and should be considered a treas~

ured natural and national heritage. Living with the moun­
tain lion should be considered an honored privilege, but
one must understand the risks and accept the anxieties
that living among large predators generates. Persons who
have been threatened by mountain lions or who have
experienced property damage may find tolerating them
difficult. Persons who have seen mountain lions in the
wild have prohably experienced exhilaration, apprehen­
sion, fear, amazement. and wonder in the seconds for the
encounter to pass. Most people have not seen mountain
lions and cannot comprehend the awesome experience or
the value of having carnivores in their midst. Mountain
lions represent the top of rhe food chain.
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persing young mountain lions and old cats that require
easy prey.

Mountain lions learn to tolerate people when encoun­
tcrs are not aversive. Encounters may be associated with
food. either indirectly from feeding on domestic animals
and pet foods or directly from feeding on human hand­
outs intended for mountain lions. Behaviors of mountain
lions during encounters with humans in California were
predatory ratherthan defensive (Fitzhugh 1989). Although
death to humans is rare, encounters are more frequent,
distributed over morc areas, and probably caused by
a variety of factors. Thus, a proactive and holistic
approach to management of mountain lions around cities
is necessary.

Solutions to Encounters Between
Mountain Lions and Humans

Prevention of attacks by mountain lions includes (1) re­
ducing th",density of mountain lions, (2) limiting human
use of mountain lion habitat, (3) modifying habitat to
limit availability ofprey , (4) conditioning humans to avoid
encounters. and (5) aversive behavioral conditioning of
mountain lions to instill avoidance. All solutions have
merit depending upon the situation. Perhaps a combina­
tion of each may be required for successful solutions.

Reducing the density of mountain lions by sport
hunting is sensible, and benefits local economic values
and people who have had problems with mountain lions.
It deals with the problem by population regulation and
aversive stimulation. Killing of mountain lions is contro­
versial and opposed by animal welfare and animal rights
groups (Schmidt 1990). Others condone illegal kills to
solve problems between mountain lions and people. Too
often animals are killed to solve problems. This action
treats the symptom (adverse mountain lion encounters),
not the problems. However, managers should not have
to forego reductions in the density of mountain lions
as a sensible means of proactive and reactive control.
Usc of chemosterilants to reduce popuiations may also
become appropriate.

Limiting human use includes temporarily avoiding
problem areas. Zoning and permanent use restrictions
may be necessary to prohibit human habitation in moun­
tain lion territories, if the potential for encounters jeopar­
dizes the safety of either mountain lions or humans.

Modifying habitats to reduce the prey base can be a
useful holistic approach but has drawbacks. For example,
forest and shrub management to reduce populations or to
alter the behavior of deer and other prey may be useful
but not practical at the scale necessary to solve problems
or desirable without causing a decrease in other values
such as the basic quality of life provided by vegetation.

Conditioning humans to avoid encounters depends
on altering behavior and practices with livestock and the
taking of responsibility for aClions. Knowledgeable and
honest realtors are required. Pets and livestock must
receive reasonable confinement to avoid becoming prey.
Pet foods should not be available to attract mountain
lions or their prey. Direct feeding of mountain lions must
be avoided. Fencing of horne or school yards and other
areas may be necessary. Persons who Iive, work, and
pursue recreation in habitats of mountain hons must be
knowledgeable about the danger from mountain lions
and avoid problems with proper conduct. Human atti­
tudes must include a sense of wonder. reasonable fear,
restrained conduct, and realistic approaches for manag­
ing mountain lions. Human ignorance about mountain
lions and the processes of nature leave persons vulnera­
ble to vague fears and biased attitudes that generate unrea­
sonable solutions. Managers are hampered by citizens
who insist on control of individuals and on short-term
constraints when management of populations and long­
term solutions are needed.

Aversive behavioral conditioning of mountain lions
capitalizes on mountain lions' responses and teaches them
that humans are not to be considered as conspecifics,
benign intruders, or prey. Mountain lions learn that
humans are a threat and should be avoided rather than
tolerated at close distances that could easily present stim­
uli for attacks. Aversive stimuli must include encounters
that cause mountain lions to t1ee.

I suggest recreational pursuit of mountain lions that
incorporates aversive conditioning with human values
for aesthetics, outdoor recreation, and economic enter­
prises. Professional hunters, their hunting dogs, and
recreationists would be used on a systematic basis to
find, chase, and run mountain lions for photographs,
artistic sketches, inspiration for poetry, or other utilitar­
ian or sublime reasons. Care must be taken to avoid
harming the welfare of mountain lions; however, logic
must also prevail in the treatment of mountain lions. The
tolerance of mountain lions to harassment will probably
be great.

Recreationists would have aesthetic experiences dur­
ing pursuits, and the awareness of mountain lions could
cultivate proper attitudes and behaviors necessary for
humans to live compatibly with mountain lions. The
demand to see mountain lions should be great, and ,eco­
nomic opportunities would exist for the tourist industry.
Recreational pursuit of mountain lions for a fee could
also be practiced in rural areas where mountain lions
cause damages. The income from recreationists could
offset losses or result in a net economic gain and instill
positive appreciation in communities.

Research is necessary to test the value of recrea­
tional pursuit to reduce risks to humans and to determine



the impacts on mountain lion behavior, In two separate
incidences. radio-collared mountain Hons in Big Bend
National Park attacked one visitor and approached to
within 2 m of another, according to Carl Fleming (1988,

unpub!' rep,). The second mountain lion was subsequently
shot with rock salt and has not approached humans since,
according to Fleming. Perhaps single encounters needed
to install radio collars were not sufficient to properly
provide aversive stimuli. More frequent recreational pur­
suits may help counteract that problem. Aversive condi­
tioning by recreational pursuit could receive criticism
from animal welfare and animal rights groups. Although
managers must be empathetic and sympathetic to the
needs of these groups and be careful not to cause welfare
problems to mountain lions, managers should also use
management tools for the long-term interest of society
and mountain hons.

Proactive management can help redistribute moun~

tain lions away from people, people away from mountain
lions and, perhaps the most exciting possibility, have
people and mountain lions live together without prohlems.
We can capitalize upon the behaviors of mountain lions
and people for the net advantage of both.
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Increasing Mountain Lion Populations and Human-Mountain Lion
Interactions in Montana

KEITH E. AUNE, Montana Department of Fish, Wildlife and Parks, Wildlife
Laboratory, Montana State University, Bozeman, MT 59717.

Abstract: During 1989 and 1990, the number of con­
tlicts between humans and mountain lions tFelis conc%r)
increased. These encounters included one serious mauling of a
9-year-old boy and the fatality of another boy. The perceived
increase in mountain lion populations as a factor in recent
interactions with humans was investigated. Information was
compiled from 52 case reports of conflicts in 1989 and 1990.
Nineteen (36.5%) of the contlicts involved attacks on livestock.
Other conflicts included predatory/aggressive behavior towards
humans (32.7%), nuisance situations 05.4%), attacks on pets
(11.5%), and attacks on humans (3.9%). Age and sex of the
animals were ascertained in 29 cases, and 16 carcasses were
examined to identify the relative health of offending mountain
lions. The examined specimens were healthy but young. The
sex ratios of mountain lions that attacked humans were about
even (45%Fi50%M, n = 20), whereas ratios were skewed
toward males (20%Fi80%M. n =;0; 10) in mountain lions that
attacked livestock. Potential population indicators such as har­
vest trend, trend of animal damage complaints, and nonhunting
mortality were examined. Harvest trend strongly correlated with
licens.e sales (correl. cocf. = 90.7, r"2 = 82.43). All indicators
had upward trends for 1971-1990. The relation of these trends
to supposed increasing populations is discussed. The hypothe­
sis that increasing mountain lion populations were a significant
factor in recent encounters was generally supported. However.
critical population survey data are not available for analysis.
Other causes for increased conflict, including human encroach~

ment into mountain lion habitat. arc discussed.

Confrontations between mountain lions and humans
have increased in many western states (Anderson 1983,
Bozeman Chronicle 1990). Maulings were reponed in
California, Montana, New Mexico, Texas, Washington,
and Vancouver Island (Fitzhugh and Gorenzel 1986,
Laycock 1988. Rocky Mountain News 1990). During
1989 and 1990, the number of contlicts between humans
and mountain lions increased in Montana. These encoun­
ters included one serious mauling of a 9-year-old boy
and a fatal attack on another. Throughout the state, these
attacks heightened public anxiety. Many more encoun­
ters and observations near human dwellings were reported
in Montana. W-hether the increased reports were a result
of elevated public concern or actual increases in encoun­
ters is nor known.

Biologists speculated the increase in incidents may
be related to increasing populations of mountain lions.
This paper addresses the perceived increase in popula­
tions of mountain lions in Montana. and whether this

increase could best explain the unusual number of con­
frontations of humans by mountain lions in recent years.

Methods

From January 1989 until December 1990, the inlcr­
actions of mountain lions and humans were monitored.
Records of interactions were compiled from regional
newspaper articles; written case repofts by the Montana
Department of Fish, Wildlife and Parks (MDFWP); dis­
position reports by the U.S. Fish and Wildlife Service
WSFWS); and necropsy reports from the wildlife labora­
tory of the Montana Department of Fish, Wildlife,
and Parks.

The location of each report was detennined and
recorded by section, township, and range. For analysis.
the reports were sorted and examined by MDFWP admin­
istrative regions (Fig. I).

Actions of mountain lions were classified as attacks
on livestock, attacks on pets, nuisance, predatory!
aggressive behavior toward humans, and attacks on
humans. All attacks on humans required actual contact
with the human and resulting injuries that were inflicted
by the mountain lion. Predatory/aggressive behavior
toward humans were classified as charges, sneak ap­
proaches, clawing the air, and vocalizations, none of
which involved actual contact of humans. Nuisance situa­
tions frequent sightings of mountain lions near homes,
ranches, or communities.

Carcasses were retrieved when confrontations
resulted in the killing of a mountain lion. The carcasses
were measured and weighed, and a full necropsy was
performed at the wildlife laboratory. Mountain lions that
attacked humans or had evidence of disease were exam­
ined histopathologically at the Department of Livestock
Diagnostic Laboratory. During necropsies. carcasses \Vere
evaluated f{)r condition and examined to determine stom­
ach contents and reproductive status. Skulls were col­
lected from as many mountain lions involved in conflicts
as possible to identify age, Ages ","'ere assigned by skull
characteristics (K. Greer, unpub!.) and cementum annuli
counts from premolar teeth (Trainer and Matson 1988;.

Examined population data included infonnation from
mountain lion harvests, nonhunting mortality. animal
damage. and age and sex structure of killed mountain
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Fig. t. Adminisrrative regions of the Mon­
tana Department of Fish, Wildlife and
Parks.

ro

Iions~ Data were examined for I970-1990~ With one
exception~ data were grouped by fiscal years (I July-30
June) rather than calendar years. Animal damage com­
plaints were summarized by calendar years.

Analyses were conducted with the Dbase computer
program for file management, and with Statgraphics
for statistics. Figures were created with Harvard
Graphics software.

Results

Summary of encounters between humans and
mountain lions

Fifty-two confirmed encounters with mountain lions
were reported~ These included 19 (36~5%) encounters
with livestock and 33 (63~5%) with humans or pets~

Attacks on livestock were the most common encoun­
ters (Fig~ 2) and included sheep, cattle, horses, and

pouItry~ Depredations of sheep were 73~7% of the total
attacks on livestock.

Predatoryiaggressive behavior toward humans was
the second most common type of encounter. In many
instances, it was difficult to discern whether the reported
threats were real or perceived. It was also impossible
to discern true predatory behavior and aggressive
behavior from the limited narration in many reports.
Two attacks on humans, namely children, were reported.
and were predatory.

Mountain lion incidents were reported in six regions
of Montana (Fig. 3). Ninety-eight percent of the reports
were from Regions 1-5. Fifty-eight percent of the inci­
dents were from west of the Continental Divide, whereas
42q were from east of the Continental Divide. Few
reports were from Regions 6 and 7 where mountain lion
populations are fragmented.

Type of incident varied geographically~ West of the
Continental Divide, a significant proportion (72~ 7%)
involved people, whereas east of the Continental Divide,
the larger porportion (68.40i) of encounters were with

No. of Incidents
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Fig. 2. Reported encounters \\'ith mountain
lions in MOl1lana. 1989 and 1990.

Liv&stock Nulecance Pet Attack PredJAggreu. Human AHack
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No. of Incidents
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Fig. 3. Encounters with mountain lions by

administrative region in Montana, 1989
and 1990.

o
2 3 4

FWP Region
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livestock. Encroachment of humans into mountain lion
habitat was most significant west of the Continental
Divide. Livestock are not a predominant feature of the
landscape in western Montana. East of the Continental
Divide, human densities are low, mountain lion popula­
tions are more fragmented, and livestock are widely dis­
tributed throughout the range of mountain lions.

Encounters of mountain lions with humans were
reported in aU months except March (Fig. 4). Most
(82.7%) were during July through November. In faU,
close encounters were between mountain lions and
hunters, whereas encounters in the spring and summer
were with recreationists and residents in mountain lion
habitat. A significant proportion (47%) of the encounters
in faU involved hunters during the general big game
seasons. In all cases, hunlers reported predatory/aggres­
sive behavior by mountain lions.

Encounters with livestock occurred during May-

_ Human/Lion .. Livestock/Lion

October when livestock were moved onto summer ranges
and were often distributed throughout mountain lion
habitat. Depredations on livestock were few during win­
ter when wild prey such as deer and elk were vulnerable
on winter ranges.

Ages were recorded for 29 of 52 mountain lions in
the reported encounters (Fig. 5). Seventy percent of the
mountain lions were 2 years old or younger, suggesting
that most problems were caused by dispersing subadults.
In general, few mountain lions older than 3 years were
involved in encounters with humans, whereas occasional
older mountain lions attacked livestock.

Sex was ascertained for 30 mountain lions involved
in the encounters (Fig. 6). Eleven (55%) were female
and nine (45%) male in encounters with humans, indicat­
ing that both sexes were equally involved. Encounters
with livestock were skewed toward males, namely eight
(80%) males and two (20%) females.

No. of Incidents
10 -_._._~~.~~--~-~_. __.- ._~._._~--~~_._----~~---

I
a~

Fig. 4. Encounters with mountain lions by
month in Montana, 1989 and 1990.
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Fig. 5. Ages of mountain lions involved in
encounters. 1989 and 1990.
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Sixteen (48.5%) of the encounters with humans pro­
vided carcasses of mountain lions for examination and
necropsy. Two seemed (12.5%) nutritionally stressed or
exhibited signs of health problems. Both of these moun­
tain lions wefe 1 year old and mildly infested with intesti­
nal parasites, and each was involved in a nuisance situa­
tion. None of the carcasses of mountain lions involved in
predatory or aggressive interactions was in poor condition.

Disease was not detected in tissues by either gross
examination or histopathological techniques. Feline dis­
temper and rabies were ruled out as significant factors in
the encounters. Veterinary pathologists indicated that
these diseases would render a mountain lion unhealthy or
dead before significantly altering behavior; neither dis­
ease was detected during histopathological examination.
Parasite loads were normal in most mountain lions exam­
ined. Three mountain lions had somewhat high infesta­
tions of tapewomls.

Percent

100

Stomach contents were composed of two types of
food: anthropogenic foods (including pets) and natural
foods (cervids). The stomachs of 4 of the 16 mountain
lions were empty. The remaining 12 stomachs included
anthropogenic foods in 5 and natural foods in 7. Anthro­
pogenic foods included domestic cats and dogs, cloth,
and upholstery. Two mountain lions that attacked humans
and one that had a predatory aggressive encounter with
humans had previously fed on anthropogenic foods.

Population Data

The mountain lion harvest in Montana has increased
substantially since 1971 (Fig. 7). There was a strong
correlation (correl. coef. = 90.7, r = 82.43) with
increased harvest and the number of purchased mountain
lion licenses. It was difficult to discern the trend in popu-
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Fig. 6. Sex of mountain lions involved m
reported indidents. 1989 and 1990.
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Fig. 7. Licens.e sales and lion harvests in
Montana, 1971-90,
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lations because of the strong relation between license
sales and harvest of mountain lions. Without a good
measure of hunter effort, it was difficult to conclusively
relate the increased harvest to increased mountain lion
populations, The data demonstrate that hunters are not
having difficulty finding harvestable mountain lions.

The average number of mountain lions treed by hunt­
ers (Fig. 8), who did not shoot the first mountain lion,
during 1987-1991 was 2.4. The average number of moun·
tain lions treed in each year 1987-1991 was similar in all
years (Table 1). At the least, these data show no decline
in mountain lions available for selective hunters. Most
hunters (66.3%), however, kill the tirst treed mountain
lion. Although the average number of treed mountain
lions has not risen, the number of hunters refusing the
first treed mountain lion seems to have increased.

Data from 1967 to 1990 from Animal Damage Con·
trol records indicate an increased number of actions to
control mountain lions (Fig. 9). Most of the increase

occurred since 1983, possibly reflecting animal damage
control budgets and individual marauding mountain lions.
The overall trend suggests a significant change has oC w

curred in this activity within Montana.
A regression of nonhunting mortality with hunting

mortality gave a weak correlation (correl. coeL = 36.2.
r = 13.2%). Nonhunting mortality appears to be inde w

pendent of hunting mortality. A regression of non­
hunting monality indicated a steady upward trend for
1970-1990 (Fig. 10).

The most significant increase in numbers of non w

hunting mortalities was in the last 5 years. A comparison
of age structures from two seasons, 1988-1989 and
1989-1990, indicates the population may have experi·
enced a strong cohort (Fig. II).

The average age of mountain lions increased (P <
0.05) from 3.1 to 3.7 between these seasons. Several
old-age mountain lions were included in the harvest
data.

Percent of Hunters
70 -.-~--"'--~

Fig. 8. Mountain lions treed by hunters,
1988-90.
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Table 1. Number of mountain lions treed by selective
hunters in Montana, /987- 1991.

Discussion

Fig. 9. Mountain lion control aetHms 111

l'v1ontana. 1967 '·1990.

I think the significant number of encounters between
humans and mountain lions in 1989 and 1990 was related
to increased populations of mountain lions in Montana.
Although direct population survey data are not available,
the trends in all examined indices were positive. \\t'hereas
each index may in itself be subject to many sources of
variation, the best interpretation of indices is that popula­
tions increased statewide. However, there may be local
mortality sinks or variations in trend among hunting dis­
tricts or individual subpopulations.

In eastern Montana, the distribution of mountain
lions increased. A viable population of mountain lions
seems to be expanding in the Charles M. Russell National
Wildlife Refuge. In addition, one mountain lion was
officially harvested in Region 7 in the Custer National
Forest. This was the first hunter kill on record since 1970

Trend In lion Take

_ Mountain Lion Take
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Year C.L n x 95(k

1987 24 2.1 1.1-3.1
1988 47 3.0 2.3-3.7
1989 48 2.1 1.5-2.8
1990 53 2.6 1.9-3.2
1991 76 2.3 1.8-2.9
~~~.

The harvest of mountain lions in Montana has
increased significantly. Concurrent with this increase is a
steady decline in the percent of females in the harvest
(Fig. i2). Harvest strategies have been steadily adjusted
to selectively harvest male mountain lions since 1980.
Since 1987, the female proportion of the harvest aver­
aged less than 30%.
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Fig. 11. The age structure of harvested lions.
1988··1990.
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in this reg,ion. Sightings of mountain lions seem to be
increasing in several other areas in eastern Montana.

The mountain lions involved in encounters with
humans can be best characterized as young animals of
either sex in good health. Many may have been dispers­
ing transients or young mountain lions attempting to estab­
lish territories in marginal habitats where they face
encroaching human populations.

The season when these encounters occur tends to
further support the suggestion that many incidents are
related to dispersing mountain lions. Birth peaks may
occur in mountain lion populations during spring (Seiden­
sticker et al. 1973) or summer~fall (Hemker 1982).
The timing of encounters with mountain lions coincides
with a period when many 12-24-month-old mountain
lions gain independence from their mothers if such birth
peaks occur.

The Montana Department of Fish, Wildlife, and
Parks has developed a conservative hunting program for
this species because of limited ability to obtain accurate
population survey data. Conservative harvests of males
has coincided with increased depredations of livestock
by mountain lions and increased reports of encounters
between humans and mountain lions. As a result of good
environmental conditions and conservative management,
the population of mountain lions probably increased.
However, other factors may contribute to the increased
occurrence of encounters in Montana.

Behavior Modification

Evidence from this study indicated that habituation
and food conditioning of mountain lions were factors in
several encounters in Montana. This behavior modifica-
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tion usually begins with a gradual habituation to humans
living and pursuing recreation in mountain lion habitat.
Habituated mountain lions often took advantage of human
food resources and. in particular, began to feed on
livestock, human refuse, or natural prey near communi~
ties or campgrounds and, in some cases, pets in residen­
tial areas. Several mountain lions were conditioned to
food and completely lost fear of humans. This scenario is
not unique and may also have occurred in British Colum­
bia (Lay 1976) and California (Fitzhugh 1988).

In Montana, two mountain lions attacked humans
after previous associations with people or pets, rather
than by spontaneous predatory behavior. Each case
involved a mountain lion that was near humans frequently
and had attempted to acquire anthropogenic foods. These
observations suggest that a change in feeding behavior in
young mountain lions may eventually lead to experimen­
tation with humans as an alternate prey species.

Human Encroachment and Recreation

In western Montana, increased encounters with
mountain lions may be a result of both an increasing
mountain lion population and an expanding human popu­
lation. Flathead, Missoula. and Lake counties experi­
enced the most significant increases in the number of
reports of encounters by humans with mountain lions
near human dwellings. These counties are also experienc­
ing some of the most significant human population growth
and suburban sprawl in tbe state. Although human popu­
lations have grown, the abrupt change in the number of
encounters with mountain lions suggests that an increase
in mountain lion populations also contributed signifi­
cantly to the increased encounters in these areas.

Sportsmen afield during the big game hunting sea­
son are a significant source of interaction with mountain
lions in Montana. Several self-defense kills are reported
to the Montana Department of Fish, Wildlife, and Parks
each year as a result of this interaction. With increased
perceptions of mountain lions as a human threat, self­
defense mortalities may increase after media attention to
the recent encounters. Increased numbers of sport hunt­
ers in Montana may also lead to increased numbers of
encounters with mountain lions.

Pets, particularly dogs and cats, are commonly
involved in confrontations between mountain lions and
humans (Fitzhugh 1988). In several instances in Montana.
pets became an alternate prey ba<)c for mountain lions
frequenting residential areas. In other cases. pcts were
accompanying the humans involved in charges and may
have been the actual target of predatory behavior.

Increasing summer recreation could also bc a con­
tributing factor to encounters between humans and moun­
tain lions in Montana. As the number of visitors to
national forests and parks continues to increase. effects
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on mountain lions can be expected. Several recent encoun­
ters in Montana were a result of anglers. hikers. and
horseback riders traveling through public lands.

Diseases and Parasites

Few of the studied mountain lions showed evidence
of disease or parasites that could explain the exhibited
behavior. Most were in good health. Previous studies
suggest that poor health is a significant factor affecting
mountain lion behavior (Dewar and Dewar 1974), whereas
others indicated that the health of the mountain lions
involved with bumans was generally good (Spalding
1971). In Montana, animal condition does not seem to be
a significant factor affecting behavior of mountain lions.
However. in isolated instances, stress from parasites might
have contributed to unusual behavior by mountain lions.

Recommendations

Accurate and sensitive survey data are needed to
monitor mountain lion populations. Improved population
monitoring would decrease the need for conservative har­
vest strategies that do not maximize population manage­
ment opportunities. More precise population manage­
ment could reduce the potential for conflicts between
humans and mountain lions.

Previous studies of attacks on humans indicated that
inadequate reporting and inaccurate documentation are
significant problems in analysis of data (Fitzbugh 1988).
A standard reporting policy is nceded. This should not
necessarily include all reported sightings but certainly
should include field-verified accounts of interactions
between humans and mountain lions. Compiling the infor­
mation essential to support management. Field case and
laboratory necropsy reports should be included in each
incident report.

Carcasses should be examined when possible to
monitor the role of diseases or parasites. The results of
our necropsies were important in ruling out health as a
causative agent in the human-mountain lion interactions
experienced in Montana.

People living or pursuing recreation in mountain
lion habitat should closely monitor their pets and report
unusual pet mortalities that may have resulted from
predation. A proactive strategy should bc devised for
mountain lions frequenting communities. Attractants
should be carefully controlled in campsites, yards. and
porches to avoid food conditioning.

The numbers of sportsn1cn and other recreationists
are increasing cach year. Education about mountain lion
behavior and information to counteract the perceptions
developed by recent mountain lion attacks would be help-
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ful in curbing sudden and unnecessary increases in self
defense situations.
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Age and Sex Profiles for Lions Involved in Human-Lion Encounters,
Boulder County, Colorado

JAMES C HALFPENNY, Institute of Arctic and Alpine Research,
University of Colorado, Boulder, CO 80309.

MICHAEL R. SANDERS, Boulder County Parks, Boulder, CO 80306.

KATHERINE A. GREEN, Colorado Division of Wildlife, Denver, CO 80216.

KRIST! COUGHLIN, Colorado Division of Wildlife, Denver, CO 80216.

Synopsis: While seeking to establish their uwn
range, young mountain lions may encounter humans
around urban settings. Mountain lions, killed during
encounters with humans, were necropsied to identify age,

sex, and reproductive status. Additional track data were
used to construct an age and sex profile of mountain
lions involved in encounters. OUf small sample suggests
neither age nor sex bias in encounters.
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Mountain Lion and the Bambi Syndrome

WALTER E. HOWARD, University of California,

Davis, CA 95616.

Synopsis: In my opinion, too many of the public
today are urbanites with little appreciation of nature in
the raw. They have been deeply intluenced by emotional
propaganda. anthropomorphism. negative views about
trophy hunting, and the Bambi syndrome that ignores all
of nature's life-and-death struggles. These people do not
recognize that all of nature's creatures must have an
evolved "'mortality factor" to prevent each species from
overpopulating and destroying itself (extinction). The
antihunting neurosis has been nourished by the Walt Dis­
ney crowd animating talking- d Bambi" wildlife that por­
tray the hunter as a villain worse than a poacher.

Animal rightists worship animal lives, yet cast an
almost worthless image upon human life. Animal right­
ists are narcotized with "leave it to nature," no matter
how cruel and sickening the outcome, and ignore how
the quality of animal life in modified environments can
only be nurtured by proper wildlife management in a
changed habitat, not by nature's survival of the fittest.

The public needs to understand the tradeoffs of the
animal rights movement, which so blatantly ignores the
laws of nature in its worship of Bambi-ism under the
dIsguise of protectionism, preservationism. and environ­
mentalism. It overlooks mountain lions and other game
as a recyclable natural reSOUfce that can be equally enjoyed
by both consumptive and nonconsumptIve users. [n natu­
ral environments, with regulations, people can be nondis­
ruptive consumers of mountain lions. In most modified
environments, nature requires the assistance of human
predators if many of the desirable species, including
endangered species, are to be preserved in a healthy
reproducing population. Man predates under regulations,
hence is the most humane of all predators and the only
predator that shows compassion to other species.

No other organism, including man. has a guaran­
teed privilege of a full life, for life to all animals is
extremely fragile and subject to nature's whims. Nature's
scheme does not permit most animals that are born to
live out a fuB life, for each animal must be consumed by
others somewhere in the natural recycling process. Fortu­
nately, hunters, trappers, and other people are the only
animals who do not follow nature's species-ism. that is.
act as If they have the assumed right to exploit any other
species as they choose, in nature's struggle to eat or be
eaten. All creatures, large and small. do not have an

equal right to life, for they musI be either prey or predator.
The hunter's pursuit of mountain lions, to help imple­
ment nature's mortality factor. is a competitive challenge
of the wit of the hunter against the cunning strategies of
the prey. Few hunters win these contests; hence the oppor­
tunity of selling large numbers of hunting tags to raise
money to help preserve healthy mounta;n iion populations,
which total protection fails to do.

A marked benefit of trophy hunting, a goal attacked
by the "anti-hunters," is that pursuers of mountain lions
are going to want the "potential opportunity" of taking a
nice trophy. To have this chance, hunters know that
populations of mountain lions must be managed well to
ensure the presence of an optimum number of first-class
trophy animals. Such will not exist if the population of
mountain lions is excessive, unhealthy, and forced to
self-limit their own numbers with cannibalism, territorial
fighting, starvation, and diseases. Surplus mountain lions
can no longer use nature's way of regulating their num­
bers by dispersing from what now is often restricted
mountain lion habitat, because people force these ani­
mals back to face territorial strife. Another essential rea­
son for regulating mountain lion populations is to pre­
vent serious cont1icts from surplus mountain lions with
livestock, pets, and humans.

Death and suffering are a big part of nature aud
often prolonged in contrast to hunting and trapping. Nature
eventually puts to death every organism, but rarely as
humanely as a hunter. Of all game animals, a mountain
lion probably suffers tbe least when taken by a hunter for
it is usually treed by hounds before the usual clean shot is
intlicted. Hunters hunt for the thrill, the challenge, and
the outdoor experience. and those who come home with­
out a trophy come home fulfilled. Of course, without the
legal opportunity to kill a specific game species, there
would be no legalized hunting. Instead of a no-use policy,
wildlife management strives to achieve a healthy balance
between prey species and the combination of human and
natural predators. If the potential female breeding
population of a species. for example, mountain lions,
declines, a reduced take is used 10 re-establish maximum
productivity.

Hunting is not for everyone, fortunately, for game
is limited. but the nonhunter needs to understand nature's
death ethic, the need formeat eaters. and the necessity to



have hunters help humanize nature in environments where
habitats are no longer naturaL People's rights, for exam­
ple. hunters' rights. are more important to the welfare
of nature than are the frequently claimed religious rights
of animals. If the Bambi-iIes do not condone mountain
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lion hunting. they must accept the responsibility for forc­
ing an entire population to suffer the tragedies of popula­
tion self-limitation by mountain lions rather than encour­
age that a few be harvested relativelv humanelv bv
h~nters. -.' .'
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Appendix A. Continued.
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Mt. Sterling, OH 43143

Mike Grudowski
611 Go-A-Quah Ave.
Golden, CO 8040 I

Jim Halfpenny
Univ. Colorado
Box 450
Boulder, CO 80309

Tom Halstead
USDA-ADC
5940 S. 58th St.
Lincoln, NE 68501

Kevin Hansen
ML Lion Pres< Foundation
614 10th St. #200
Sacramento, CA 95814

David Harnish
710 City Park #310
Fort Collins, CO 80521

Fred Harper
Bf. Columbia Environment,

Wildl. Branch
1259 Dalhousie Dr.
Kamloops, BC Y2C 525

Chuck Harris
Idaho Dep. Fish & Game
109 W. 44th St.
Boise, ID 83714

Sally Hartup
2950 Keystone Circle
Colo. Springs, CO 80918

Michael Hayes
5350 E. 66th Way
Commerce City, CO 80022

Lisa Haynes
1182 Tovar Tr. #71
Aagstaff, AZ 8600 I

F. R. Henderson
Call Hall, Animal Science
Kans. State Univ.
Manhattan, KS 66506

Mark Henjum
Oreg. Dep. Fish & Wildl.
2111 Adams Ave.. #B
LaGrande, OR 97850

Glen Hetzel
U. S. Forest Servo
11177 W. 8th Ave.
Lakewood, CO 80225

Jim Hicks
Colo. Div. Wildl.
Box 771879
Steamboat Springs, CO 80477

Bob Holder
Colo. Div. Wildl.
1203 San Juan
Trinidad, CO 81082

Alan Hollingsworth
Ken-Caryl Ranch Metro. Dist.
7676 S. Continental Div.
Littleton, CO 80301

Brian Holmes
Wildlife Res. Inst.
346 Steele St.
Denver, CO 80206

John Hood
Colo. Div. Wild!.
11793 W. Powers Ave.
Littleton, CO 80127

Rick Hopkins
1028 Kitchner Circle
San Jose, CA 95121

Andrew Horan
Orange Co. Register
23776 Mercury Rd.
EI Toro, CA 92630
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Maurice G. Hornocker
Wildlife Res. Inst.
P.O. Box 2258
Hailey, ID 83333

Tom Howard
Colo. Div. Wildl.
6060 Broadway
Denver, CO 80216

Maggie Hower
470 Circle K Ranch Rd.
Evergreen, CO 80439

Martin Jalkotzy
Assoc. Resource Consult., Ltd.
2201 34th St. SW
Calgary, Alherta T3E 2W2

Dehorah Jansen
Big Cypress Nat. Preserve
SR Box lJO
Ochopee, FL 33943

Richard Jeffords
Colo. Springs Police Dep.
224 E. Kiowa St.
Colo. Springs, CO 80903

Daryl Jennings
U.S. Fish & Wildl. Serv.
Denver Fed. Center 25486
Denver, CO 80225

Kenneth Jones
Colo. Springs Police Dep.
224 E. Kiowa St.
Colo. Springs, CO 80903

Kathy Jope
National Park Serv.
83 S. King St. #212
Seattle, WA 98104

Dennis B. Jordan
U.S. Fish & Wildl. Servo
Univ. Florida
117 Newins-Ziegler Hall
Gainesville, FL 32611
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Stephen R. Jusseaume
18060 Choke Cherry Dr.
Littleton, CO 80127

Dedra Kendall
59874 Lefthand Canyon
Jamestown, CO 80455

D. W. King
P.O. Box 1539
Lyons, CO 80504

Carolyn Kirk
P.O. Box 295
Bailey, CO 8042 I

Karen Knorr
1244 Maple #1
Fort Collins, CO 80521

David Knotts
Cal-Wood
P.O. Box 347
Jamestown, CO 80455

James Knotts
Cal-Wood
P.O. Box 347
Jamestown, CO 80455

Christopher Koch
P.O. Box 18752
Boulder, CO 80308

John Koshak
EI Paso Co. Park Dcp.
245 Bear Creek Rd.
Colo. Springs, CO 80906

Donna Krucki
Orange Co. Mt. Lion Study
26456 Calle Rio Vista
San Juan Capistrano, CA 92675

Frank Kunze
Jefferson Co. Open Space
700 Jeff. Co. Pkwy. #100
Golden, CO 80401
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StanIon LaBreche
Jefferson Co. Open Space
700 Jeff. Co. Pkwy. #100
Golden, CO 80401

Mark Lamb
Colo. Diy. Wildl.
6060 Broadway
Denyer, CO 80216

Ronald Leasure
City of Colo. Springs
2102 W. Cheyenne Rd.
Colo. Springs, CO 80906

Karen LeCount
Cougar Country Outfitters
P.O. Box 550
New Harmony, UT 84757

Carl Leonard
Colo. Diy. Wildl.
317 W. Prospect Rd.
Fort Collins, CO 80526

Larry Leonard
Pikes Peak Humane Society
P.O. Box 187
Colo. Springs, CO 80901

Fred Lindley
Wyo. Fish & Wildl. Res. Unit
Box-3166, Univ. Station
Laramie, WY 82071

Kenneth A. Logan
Wildlife Res. Inst.
7315 Aloe Ct.
Las Cruces. NM 88001

Tom H. Logan
Florida Game & Fish
620 S. Meridean
Tallahassee. FL 32301

Steve Lucero
Colo. Div. Wildl.
96 Amherst Avc.
Pueblo, CO 81005

John Lucking
17532 Toakoana Way
Eagle RiYer, AK 99577

Eric Lundberg
Colo. Diy. Wildl.
2126 No. Weber
Colo. Springs, CO 80907

Dick Lyman
City of Boulder Mt. Parks
P.O. Box 791
Boulder, CO 80306

Tom Lytle
Colo. Div. Wildl.
6060 Broadway
Denyer, CO 80216

Jeff Madison
Colo. Diy. Wildl.
P.O. Box 2142
Meeker, CO 81641

Todd Malmsbury
Colo. Div. Wildl.
6060 Broadway
Denver, CO 80216

Terry Mansfield
Calif. Dep. Fish & Game
1416 9th St., Room 1248
Sacramento, CA 95814

Russ Mason
Colo. Diy. Wildl.
163 Mockingbird Trail
Bailey, CO 80421

Terry Mathieson
Colo. Diy. Wildl.
P.O. Box 417
Woodland Park, CO 80866

Ralph Matzner
Colo. Div. Wildl.
1687 Co. Rd. 480
Evergreen, CO 80439
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RO\.vdy rv1cBride
Rancher's Supply
P.O. Box 725
Alpme, IX 79830

James R. McDermott
HQ/USAFA/DEPN
Dep. Air Force
USAF Academy, CO 80840

Ken McDonald
Utah Div. Wildl.
1596 W. North Temple
Salt Lake City, UT 84116

Stuart McDonald
USDA·APHIS·ADC
12345 W. Alameda Pkwy.
Lakewood, CO 80228

Ron McFarland
1988 City Rd, 2
Black Hawk. CO 80422

Kristin McGrath
20 iO Mt. Zion Dr.
Golden. CO 8040 I

Carol McGraw
LA Times
10412 Quill
Sunland, CA 91040

Billy Pat McKinney
Texas Parks and Wildl.
Black Gap WMAHC65 Box 433
Alpine, TX 79830

Mike McLain
Colo. Div, Wildl.
2300 So. Townsend Ave.
Montrose, CO 81401

Ov".'en Meadows
P.O. Box 423
Hot Springs, SD 57747

Carron Meaney
Denver Museum Nat. Hist.
Cily Park
Denver. CO 80205

James E. Millcr
U.S,D,A. Extens;on·Wildi.
Room 3871 South BUildin~

vVashington. D.C. 20250

Jim Miller
519 S. Meldrum #314
Fort Collins, CO 80S 21

Red Moore
Colo, Div, Wildl.
819 S, Tyler
Loveland, CO 80537

Terri Moore
Boulder Co. Sheriff's Dcp.
1777 6th St.
Boulder. CO 80302

Susan C, Morse
Wolfrun RFD # 1 Box 263
Jericho, VT 05465

Bcverly Motz
Colo. Div. Wildl.
IS! E. 16th St.
Durango, CO 8130!

Curt Mullis
USDA~APHIS..ADC
21 n Osuna Rd, NE. #B
Albuquerque, NM 87113

Kerry Murphy
P.O, Box 176
Gardner. MT 59030

Sue Murphy
Yellowstone National Park
P.O. Box 168
Yellowstone, WY 82190

Pat Musick
Sierra Club
10 Studio PI.
Colo, Springs, CO 80904

Don Neal
PS\\/ For. & Runge Exp. Sta.
6357 N. Tedman Ave.
Fresno, CA 9371 I
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Douglas Neighbor
Big Bend National Park
Big Bend N.P., TX 79834

Cletus Nolde
Colo. Div. Wildt.
6060 Broadway
Denver, CO 80216

Ron Oehlkers
Colo. Div. Wildt.
3035 W. 17th Ave, #6
Longmont, CO 80503

Bill Olmstead
Colo. Div. Wildt.
317 W. Prospect Rd.
Fort Collins, CO 80526

Jim Olterman
Colo. Div. Wildt.
2300 S, Townsend Ave.
Montrose, CO 81401

William Ough
Ariz. Game & Fish Dep.
P.O. Box 1638
Chino Valley, AZ 86323

Doug Padley
Calif. Polytech Inst.
1103 N. Catalina Ave.
Pasadena, CA 91104

Doug Padley
675 Ebbcreek Dr., Apt. M
Corona, CA 91720

Larry Pate
Wyo. Game & Fish Dep.
2800 Pheasant Dr.
Casper, WY 82604

Brian Peck
City of Boulder
P,O. Box 791
Boulder, CO 80306

Jordan Pederson
Utah Div. Wildt.
1596 W. North Temple
Salt Lake City, UT 84116

Dennis Pemble
Br. Columbia Conserv. Officer

Servo
36645 Parrina Rd., RR#4
Abbotsford, B.C. V2S 4N4

Glen Pence
P.O. Box 295
Bailey, CO 80421

Brad Petch
Colo. Div. Wildt.
P.O. Box 69
Maybell, CO 81640

David Petersen
Box 2466
Durango, CO 81302

John S. Phelps
Ariz. Game & Fish Dep.
2221 W. Greenway Rd.
Phoenix, AZ 85023

Matthiew Pierce
Ariz. Game & Fish Dep.
P.O. Box 1736
Wickenburg, AZ 85358

Nick Pinell
Colo. Div. Wildt.
2126 No. Weher
Colo. Springs, CO 80907

Maurice Potter
Colo.Div, Wildt.
2300 So. Townsend Ave.
Montrose. CO 81401

Jim Prendergast
P,O. Box 1944
Telluride, CO 81435

Dan Prenzlow
Colo. Div, Wildt.
P.O, Box 1181
Meeker, CO 81641

Pat Quillen
15453 Woods Valley Rd.
Valley Center, CA 92082
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Peter Ramig
Comm. & Speech Sci. #409
Univ. Colorado
Boulder, CO 80309

Robin Rice
Colo. Div. Wildl.
P.O. Box 806
Dolores, CO 81323

Larry Richardson
U.S. Fisb & Wildl. Serv.
2629 S. Horseshoe Dr.
Naples, FL 33942

Dan Rieves
222 N. Lyons
Fort Collins, CO 80521

Shawn Riley
MonE Fisb, Wildl. & Parks
490 Meridian Rd.
Kalispell, MT 59901

Paul Roberts
Comm. College of Denver
Colfax & Speer
Denver, CO 8050I

Kevin Robinette
Dep. Fish & Wildl. BioI.
Colo. State Univ.
Fort Collins. CO 80523

Jerry Robinson
CMC
1125 Youngfield
Golden, CO 80401

Ian Ross
Assoc. Res. Consultants Ltd.
2201-34 St. SW
Calgary, Alberta BE 2W2

Reg Rothwell
Wyo. Game & Fish Dep.
5400 Bishop Blvd.
Cheyenne. WY 82006

Bernard Roubicek
Univ. Wisconsin
550 N. Park SI.
Madison, WI 53706
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Duane Rubink
USDA-APHIS-ADC
P.O. Box 26976
Salt Lake City, UT 84126

Jeff Rucks
Colo. Div. Wildl.
6060 Broadway
Denver, CO 80216

Toni Ruth
Wildlife Res. InsE
801 S. 5th
Raton, NM 87740

Rafael Salgado
Cal-Wood
P.O. Box 347
Jamestown, CO 80455

Michael Sanders
Boulder Co. Parks
P.O. Box 471
Boulder, CO 80308

Tom Sanders
Wetmore Star Rtc.
Wetmore. CO 81226

Stephen Sangers
10690 Calle Del Fuente
Colo. Springs. CO 80926

Ted Schaaf
24425 W. Currant Dr.
Golden, CO 8040 I

Ralph Schmidt
Assoc. Res. Consultants Lid.
2201-34 St. SW
Calgary, Alberta DE 2W2

Taz Schmidt
Boulder Police Dep.
1805 33rd SI.
Boulder, CO 80301

Jeanne Scholl
City of Boulder MI. Parks
P.O. Box 791
Boulder, CO 80306
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Gene Schoonveld
Colo. Div. WildL
317 W. Prospect Rd.
Fort Collins, CO 80526

John Seidensticker
National Zoological Park
Smithsonian Inst.
Washington, D.C. 20008

Harley Shaw
Ariz. Game & Fish Ocp.
P.O. Box 370
Chino Valley, AZ 86323

Lyle Sidener
Colo. Div. WildL
2126 No. Weber
Colo. Springs, CO 80907

Ray Skiles
National Park Serv.
Big Bend N.P., TX 79834

Jennifer Slater
Colo. Div. WildL
1610 S. 8th St.
Lamar, CO 81052

Bonnie Smith
1639 Mayoworth Rd.
Kaycee, WY 82639

Rich Smith
City of Boulder Open Space
1405 S. Foothills Hwy.
Boulder, CO 80303

Art Soukkala
ConI. Salish & Kootenai Tribes
P.O. Box 278
Pablo, MT 59855

Howard Spear
Colo. Div. WildL
317 W. Prospect Rd.
Fort Collins. CO 80526

Gregory C. Speights
HQ/USAFA/DEPN
Ocp. Air Force
USAF Academy, CO 80840

Dawn Spelke
803 S. Johnson Ct.
Lakewood, CO 80226

Betsy Spettigue

Rick Spowart
Colo. Div. WildL
Box 174, CR43
Drake, CO 80515

Terry Spraker
Vet. School
Colo. State Univ.
Fort Collins, CO 80524

Dave Stevens
Rocky Mtn. National Park
Estes Park, CO 80517

Terri Stewart
10075 W. Dartmouth Ave.
Lakewood, CO 80227

Linda Sweanor
Wildlife Res. Inst.
7315 Aloe Ct.
Las Cruces, NM 88001

Helen Taylor
Genesee Forestry
24180 W. Shooting Star Dr.
Golden, CO 8040 I

Debbie Tewell
245 Bear Creek Rd.
Colo. Springs, CO 80906

Rick Thompson
Western Ecosystems, Inc.
905 W. Coach Rd.
Boulder, CO 80906

Ron Thompson
Ariz. Game & Fish Dep.
P.O. Box 1588
Pinetop, AZ 85935

Cher Threlkeld
Colo. Diy. WildL
6060 Broadway
Denver, CO 80216
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Geoff Tischbein
Colo. Div. WildL
2300 S. Townsend Ave.
Montrose, CO 81401

Jay W. Tischendorf
P.O. Box 380
Fort Collins, CO 80521

Chuck Trainer
Oreg. Dep. Fish & Wild!.
170 NE Vandenberg Ave.
Corvallis, OR 97330

Pat Tucker
Colo. Div. WildL
6060 Broadway
Denver, CO 80216

Bob Tully
8305 Charlotte Way
Denver, CO 80221

Wally Van Sickle
Wyo. Fish & Wildt Res. Unit
1617 Person St. F,204
Laramie, WY 82070

Jack Vayhinger
Colo. Div. Wild!.
2126 No. Weber
Colo. Springs, CO 80907

Ron Velarde
Colo. Div. Wildt
600 Reservoir Rd.
Pueblo, CO 81005

John L. Wagner
Colo. Div. WildL
P.O. Box 2178
Eaton, CO 80615

Blair Waite
So. Dakota Game. Fish & Parks
P.O. Box 268
Custer, SO 57730

Richard Weaver
P.O. Box 786
Denver, CO 81321

MOUNTAIN LION-HuMAN INTERACTION 113

B.D. Wehrfritz
29495 Golden Gate Canyon
Golden, CO 80403

Dennis Weisser
Alberta Fish & WildL
Box 566
Coronation, Alberta TOC lCO

Frances Werner
3216 N. Johnson Ave.
Tucson, AZ 85719

Harold Werner
National Park Serv.
Sequoia & Kings Canyon
Three Rivers, CA 93271

Susan \\lerner
Colo. Div. WildL
P.O. Box 1213
Conifer, CO 80433

Ann Wichmann
City of Boulder Mt. Parks
P.O. Box 791
Boulder, CO 80306

Dale Wills
8245 Ammons Circle
Arvada, CO 80005

Oro Wilson
Gazette Telegraph
P.O. Box 1779
Colo. Springs, CO 80901

Layne Wing
7W Guest Ranch
3412 Co. Rd. 151
Gypsym, CO 81637

Heidi Wykstra
3071 W. 133 Ave.
Broomfield, CO 80020

Steve Yamashita
Colo. Div. Wild!.
2126 No. Weber
Colo. Springs, CO 80907
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Joe Yarchin
Ariz. Game & Fish Dep.
1212 W. Palmer, Apt. A
Flagstaff, AZ 86001

Ron Zaccagnini
Colo. Div. Wildl.
P.O. Box 425
Florissant, CO 80816

Elsa Zamarron
Cal-Wood
P.O. Box 345
Jamestown, CO 80455


