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Abstract:

Interactions of mountain lions (Felis concolor) with roads and the effectiveness of searches for

tracks on roads as a means of assessing mountain lion populations were examined in Arizona and Utah on 3
study areas. Road crossing frequencies were related to total home area road densities of individual lions.
Unimproved dirt roads were crossed most frequently. Improved dirt roads and hard-surfaced roads were
crossed less often and were less likely to occur within lion home areas, suggesting possible avoidance. Seventy
searches for mountain lion tracks on roads were conducted in southern Utah in areas where densities and
distributions of radio-collared mountain lions were known and where tracking conditions on roads were
measured objectively. Changes in the density of resident female lions explained 61% (r2=0.61) of the
variation in track finding rates under ideal conditions. Under all tracking conditions, resident females re-
quired the least effort to detect (51.1 km searched/track set found) of all population cohorts. All resident
lions, 78% of transient lions, and 57% of cubs were detected by track searches. Use of road track searches as
indices of mountain lion populations is discussed.

J. WILDL. MANAGE. 50(1):102-109

The mountain lion once was indigenous
throughout the Americas. By the late 1800,
however, the eastern subspecies of the moun-

! Present address: Fort Wayne Bible College, 1025
W. Rudisill Boulevard, Fort Wayne, IN 46807.

tain lion (F. ¢. couguar) was considered extinct
(Young and Goldman 1946). The eastern sub-
species was listed as endangered in 1973 al-
though no existing populations could be locat-
ed. In the absence of physical evidence, sighting
reports and past kill records were used to doc-
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ument the presumed existence and geographic
ranges of mountain lions in New Brunswick
(Wright 1959), Arkansas (Sealander and Gipson
1973), and Louisiana (Yenke 1982).

Previous studies of mountain lions have been
conducted in areas with relatively high lion
densities using intensive capture-recapture ef-
fortsand radio telemetry (Hornocker 1969, 1970,
Seidensticker et al. 1973; Shaw 1977; Hemker
1982). Other investigators have attempted to
assess lion populations indirectly through track
counts (Currier 1976, Koford 1978). None of
the track count studies were able to estimate
the local population through independent
means, so the validity of the estimates could not
be evaluated.

The objectives of our study were to: (1) eval-
uate the reactions of mountain lions to roads,
(2) evaluate the relationship between lion tracks
and lion density in an area where density could
be determined independent of track counts, (3)
assess the usefulness of road searches for tracks
as a means of determining lion presence and
abundance, and (4) if appropriate, devise a
strategy for determining the presence and sta-
tus of lion populations in the eastern United
States through track searches of roads.

This study was part of a comprehensive ef-
fort to determine the status of the eastern
mountain lion (Van Dyke 1983). Major funding
was provided by the U.S. Fish and Wildl. Serv.
and the World Wildl. Fund. Data were con-
tributed through a cooperative effort of the Utah
Div. Wildl. Resour. (UDWR), the Utah State
Univ. (USU), the State Univ. New York at Syr-
acuse-Coll. Environ. Sci. and For. (SUNY-
CESF), and the Ariz. Dep. Game and Fish. A.
J. Button, Utah Coop. Wildl. Res. Unit, super-
vised all lion captures in Utah. N. Woolsey, B.
Powers, and N. Dodd assisted with captures in
Arizona. T. Rettberg (UDWR) located radio-
collared lions in Utah by airplane. R. C. Belden,
leader of the Florida Panther (F. c. coryi) Re-
covery Team, provided information on the
Florida panther. M. G. Hornocker, Leader, Ida-
ho Coop. Wildl. Res. Unit, reviewed the origi-
nal research proposal. R. T. McBride, Alpine,
Tex., provided insights from his extensive field
and research work with mountain lions. D. F.
Behrend, P. Luner, D. J. Raynal, N. H. Ringler,
W. M. Shields, and W. M. Stiteler (SUNY-CESF)
and F. G. Lindzey (USU) reviewed the manu-
script. E. J. Gustafson, C. K. Lowe, B. A. Louks,
and C. E. Wolff assisted in manuscript prepa-
ration.
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STUDY AREA

Data were combined from 3 study areas: 1
in central Arizona near Prescott (Spider-Cross
U Ranch area), 1 in northern Arizona on the
Kaibab Plateau, and 1 in southcentral Utah near
Escalante.

The Spider-Cross U Study Area consisted of
approximately 1,200 km? in Yavapai County.
This included both an area closed to lion hunt-
ing during the study period (1971-76) as well
as adjacent areas used by radio-collared lions.
Principal vegetation types were chaparral,
chaparral-juniper (Juniperus utahensis), and
pinyon (Pinus edulis)-juniper.

The Kaibab Plateau Study Area included ap-
proximately 3,600 km? The plateau is located
near the Utah state line in Coconino County.
Elevations ranged from 1,525 to 2,800 m. Av-
erage precipitation was approximately 70 cm/
year (Hall 1981:7). Vegetation varied from sub-
alpine grassland and subalpine conifer forests
to conifer forests, great basin conifer wood-
lands, and great basin scrub (Brown and Lowe
1977).

The Escalante Study Area included approx-
imately 4,500 km? in Kane and Garfield coun-
ties, Utah. Elevation ranged from 1,350 to 3,344
m (Hemker 1982). Climate was characterized
by moderate winters; hot, dry summers; and
late summer rainfall. Average monthly tem-
peratures ranged from a low of 2.8 C in January
to a high of 21.6 C in July (Natl. Oceanic and
Atmos. Adm. 1981). Over the entire study area,
average annual precipitation ranged from 18
cm at some lower elevations to 60 cm at higher
elevations (Hemker 1982). Vegetation of the
study area was described by Ackerman (1982:
3) and Hemker (1982:3).

All areas contained extensive public land
holdings, and the Kaibab area contained por-
tions of the Grand Canyon National Park. All
areas had resident lion populations living in
areas penetrated by roads. Average road den-
sities (km of road/100 km?) on the Spider-Cross
U, Kaibab, and Escalante areas were 26, 43,
and 25, respectively.

METHODS

Mountain lions were radiocollared and pe-
riodically located by aircraft on the Spider-Cross
U area from 1971 to 1976, on the Kaibab area
from 1977 to 1981, and on the Escalante area
from 1979 to 1982, according to methods de-
scribed by Hornocker (1969).
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Table 1. Number of continuous surveillance periods (CSP's),*
radio locations, and tracking days for radio-collared mountain
lions on the Spider-Cross U (1971-76) and Kaibab Plateau
(1977-80) study areas, Arizona.

Lion

number N Nradio N track-

Study area (sex) CSP’s locations ing daysP
Spider-Cross U 16 (F) ] 148 188
2 (F) 7 207 246

7(F) 4 40 55

9 (F) 1 10 19

23 (F) 1 14 18

17 (F) 3 82 104

15 (F) 14 267 341

19 (F) 5 92 112

25 (M) 1 44 52

13 (M) 3 47 69

4 (M) 4 35 62

5 (M) 2 15 22

29 (M) 2 13 19

Total 13 55 1,014 1,307
Kaibab Plateau 39(F) 21 166 315
47 (F)° 5 76 154

37 (F) 7 47 76

46 (F) 1 23 29

51 (F) 6 33 75

55 (F) 1 4 12

Total 6 41 349 661

2 A CSP is a time interval in which =<4 days elapsed between any 2
successive radio locations and all locations were determined by air-
plane.

b Tracking days equal the sum of all days tracked in all CPS’s.

¢ Shifted range during study. In subsequent analyses, each range was
treated separately, increasing N on Kaibab Plateau to 7.

Home areas of lions were determined by
planimetry of minimum area polygons drawn
from plotted radio locations. One thousand
fourteen locations for Spider-Cross U and 349
locations for Kaibab lions were obtained from
December 1972 to June 1976 and from January
1978 to February 1981, respectively. Home
areas of Escalante lions were based on 1,277
locations recorded between December 1980 and
February 1982.

Road density (km of road/100 km?) was com-
puted in each lion home area. Road densities
were categorized according to U.S. Geological
Survey designations: (1) unimproved dirt roads,
(2) improved dirt roads, (3) hard-surfaced roads,
(4) all dirt roads, and (5) all roads.

Radio locations of Spider-Cross U and Kai-
bab lions were grouped into continuous sur-
veillance periods (CSP’s, Table 1). A CSP was
defined as a time interval in which <4 days
elapsed between any 2 successive radio loca-
tions and all locations were determined by air-
plane. We did not organize location data from
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Table 2. Tracking condition classes as defined by mean road
condition scores on the Escalante Study Area, Utah, 1980-
82.

Condi-
tion Tracking Range of % road
class Substrate conditions condition scores
1 Dirt Poor 10.0-15.0
2  Dirt Fair 15.1-25.0
3  Dirt or dirt Good 25.1-35.0
with patches
of melting
snow
4  Snow (fresh Excellent  35.1-40.0
powder)

the Utah area into CSP’s because time intervals
of radio locations tended to be >1 week.

Road Crossing Frequencies

On the Spider-Cross U and Kaibab study areas
inferred road crossings by lions were recon-
structed by assuming straight line movement
between consecutive locations of the same lion
within a CSP, counting the number and types
or roads intersected, and then repeating this
procedure for all consecutive locations within a
CSP. While the assumption will be false in most
cases, it minimizes travel distances and road
crossing frequencies. As an additional conser-
vative measure, we assumed that a lion did not
cross a road if it could have avoided the road
by a deviation of <1 km from the straight line
path. Therefore, our estimated road crossing
frequencies probably were conservative.

Coefficients of determination (r2) were cal-
culated in order to correlate each categorical
measure of road crossing frequency by a moun-
tain lion with its corresponding measure of road
penetration (km? of lion home area/km of road).
Spearman rank correlation coefficients (r,) were
used to examine the relationship between road
crossing frequency and road type.

Track Surveys

Track searches were conducted along select-
ed dirt roads in the Escalante area from 15 De-
cember 1980 to 16 February 1982. The study
area was divided into 3 sections, 1 of 518 km?
and 2 of 466 km?2 Selected dirt roads were
searched in a given section from a vehicle in 1
day. Average survey length was 36.4 km (N =
70). We stopped to examine every sighted lion
track or track of questionable identity.

Tracking conditions on all searched roads




J. Wildl. Manage. 50(1):1986

MOUNTAIN LION INDICES ¢ Van Dyke et al.

105

Table 3. Road densities (road km/100 km?) and mountain lion road crossing frequencies on the Spider-Cross U (1971-76) and
Kaibab Plateau (1977-81) study areas, Arizona. N represents number of lions with road type in home area.

Spider-Cross U Kaibab Plateau
Road density Road crossings/ Road density Road crossings/
Home area Study 100 days Home area Study days
Road type N (£ £ 95% CL) area (£ = 95% CL) N (% + 95% CL) area (£ £ 95% CL)
Unimproved dirt 5 11 =6 16 12 £ 6 7 36 £ 16 36 21 + 15
Improved dirt 4 10 £5 8 14 =8 1 5 4 12
Hard-surfaced 4 1 =2 2 5 %3 1 4 4 11=
All roads 9 15> + 8 26 18 + 11 7 41 + 17 44 23 + 13
2 One lion.

b Difference between areas (P < 0.05, test for confidence interval difference between means).
¢ No difference between areas (P > 0.05, test for confidence interval difference between means).

were assessed at 1.6-km intervals and at every
spot where a lion track was found. At each stop
the observer walked 10 steps across the road
from shoulder to shoulder. Each boot impres-
sion in dirt or snow was given a point value
from 1 to 4. One point was assigned where no
boot track was visible, 2 points were assigned
where a track was barely visible, 3 points were
assigned to a track showing a complete outline
and some detail, and 4 points were assigned to
a track showing a complete outline and all de-
tails of the sculptured sole. The resulting point
value assigned to each road location varied be-
tween 10 and 40. A mean road condition was
calculated for each survey using the summed
scores of all checked points, and the survey then
was assigned to 1 of 4 condition classes (Table
2). Human tracks differ from lion tracks, and
lion tracks seen on searches were sometimes
made at previous times when tracking condi-
tions were different. Despite these limitations,
this method provided an objective, consistent
means of evaluating tracking conditions on in-
dividual surveys and an objective index for
comparing different surveys.

Since 1979, intensive trapping on the Esca-
lante area indicated that most, if not all, resi-
dent lions in the 3 searched sections had been
radiocollared. In order to estimate the density
of collared lions and their distances from
searched roads as precisely as possible, we at-
tempted to conduct each search <24 hours of
locating all collared lions in the section that
would be searched. This normally meant con-
ducting searches <24 hours of the weekly air-
plane flight.

Prior knowledge of home areas, movement
characteristics, family associations of collared
lions, gross differences in track size and config-

uration of certain individuals, and the fact that
2 lions had missing toes allowed us to assign
most tracks to individual lions. We used this
information to determine the average amount
of effort, in km of road searched, necessary to
find the tracks of any individual lion and of
lions of similar characteristics under a variety
of tracking conditions. We also examined the
relationship between effort required to find
tracks of individual lions and the density of
searched roads in individual lion home areas.

Three measures of track finding frequency
were computed for each survey. First was the
number of track sets reliably assignable to dif-
ferent lions; hereafter, these are referred to as
“independent track sets.” Second was the total
number of all track sets. This included different
tracks of the same age judged to be made by
the same lion at different points along a survey,
as well as track sets that could not be assigned
to an identifiable lion. For example, a particu-
lar lion might cross a section of surveyed road
at 3 different places. If such tracks appeared to
be of the same age, this was counted as 1 in-
dependent track set (assigned to 1 lion) and 3
total track sets (3 trails of tracks crossing a road
or roads on the survey). Third, a track location
was defined as any point on a road where a lion
track was visible. One track set could have many
track locations, but we counted locations only
at 0.16-km intervals. For example, a single track
set 1.6-km long would have 10 track locations.
Tracks of the same set that persisted for more
than 1 search also were counted as separate track
locations. For example, a single track set per-
sisting for 3 searches was counted as 3 track
locations. Track location data measured persis-
tence and visibility of tracks under a variety of
conditions.
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The relationship of road condition, lion den-
sity, and distances of collared lions to searched
roads (independent variables) was related
through stepwise multiple regression (Sokal and
Rohlf 1969:488) to rates of finding independent
track sets, track sets, and track locations (de-
pendent variables). A separate analysis was per-
formed for each dependent variable. The rate
of track finding frequency was defined as the
average length (km) of road searched /indepen-
dent track set, track set, or track location found.
Rate values were normalized by adding 0.5 and
then taking the square root of each rate value
(Sokal and Rohlf 1969:384). Unless otherwise
noted, statistical significance was assigned at P <
0.05.

RESULTS
Road Crossing Frequencies

Road densities were higher on the Kaibab
Plateau than on the Spider-Cross U area (Table
3). Road densities in individual lion home areas
also were higher on the Kaibab. Kaibab lions
appeared to have crossed roads slightly more
often than Spider-Cross U lions, but differences
were not significant. Home area road densities
and road crossing frequencies did not differ be-
tween males and females.

On the Spider-Cross U and Kaibab Plateau
study areas daily road crossing frequencies were
related to overall road penetration in a lion’s
home area (r? = 0.65). The strength of this re-
lationship fluctuated when study areas, sexes,
and road classification types were examined
separately. On the Spider-Cross U area vari-
ance in road penetration in a home area ac-
counted for 67% of the variance in road cross-
ing frequency (r? = 0.67). On the Kaibab
unimproved dirt roads (> = 0.35) yielded the
most predictable road density-road crossing re-
lationship.

When road densities and road crossing fre-
quencies were ranked and normalized (Blom
1958:145), and then tested for association
(Spearman rank correlation test, Lapin 1975:
532), there was an association between a lion’s
ranking in road penetration of its home area
and its ranking in road crossing frequency. On
the Kaibab the association was significant for
unimproved dirt roads. On the Spider-Cross U
it was significant for all dirt roads and all roads.

On all 3 study areas the presence of roads in
lion home areas was influenced by road type.
Twenty-two (85%) of 26 home areas contained
unimproved dirt roads, 15 (58%) contained im-
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Table 4. Number of mountain lions with designated types of
roads in their home area and percent crossing these roads on
the Spider-Cross U (1971-76) and Kaibab Plateau (1977-81)
study areas, Arizona.

Spider-Cross U Kaibab Plateau

Road type N % N %
Unimproved dirt 8 75 8 100
Improved dirt 5 100 4 25
Hard-surfaced 4 100 2 50

proved dirt roads, and only 6 (23%) contained
hard-surfaced roads (P < 0.01, x? test of inde-
pendence, Daniel 1978:163). The home areas
of lions on the Spider-Cross U area had lower
road densities in their home areas than the av-
erage for the study area (Table 3). The home
areas used by Kaibab lions had road densities
that were nearly equal to road densities on their
study area. Road crossings on the Kaibab were
influenced by road type. Kaibab lions did not
appear to have crossed improved dirt or hard-
surfaced roads in their home areas (Table 4). In
contrast, most Spider-Cross U lions appeared to
have crossed all road types present in their home
areas.

Track Surveys

Seventy track surveys (2,552 km) were con-
ducted on roads in the Escalante Study Area. A
reliable estimate of the density of radio-col-
lared lions in the area searched was possible on
every survey. The distances of radio-collared
lions to the nearest searched road, based on their
radio locations, were known =24 hours of the
search for 51 searches. Fifty-eight independent
track sets, 76 track sets, and 122 track locations
were recorded. The average density estimate of
lions in searched areas at the time of search was
4.0 lions/area/search (SE = 2.9, range = 1-10).

Analysis of track searches by stepwise mul-
tiple regression did not indicate a strong rela-
tionship between track finding rates and mea-
sures of lion density, distances to searched roads,
or tracking conditions. No 1-variable model ac-
counted for >18% (r2 = 0.18) of the variance
in any measure of track finding rate, and no
model (<9 variables) accounted for >38% of
the variance (r2 = 0.38). Although all values of
r? associated with the “best” models of each
group were significant (Sokal and Rohlf 1969:
423), the large percentage of unexplained vari-
ance suggests that the independent variables
were not particularly good predictors of track
finding rates.
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Table 5. Association between 3 measures of track finding
frequency and tracking condition on roads and total radio-
collared mountain lion density in searched area, as measured
by Spearman rank correlation coefficients (r,), on the Esca-
lante Study Area, Utah, 1980-82. Only searches for which =1
independent track set, track set, or track location was found
were considered in analysis.

Independent variable

Tracking Total lion
condition density
Track count type N Ts N 75
Independent track
sets 25 -0.61* 32 —0.45*
Track locations 28 —-0700 35 —0.42
Track sets 23 -059° 30 —0.52

a P < 0.05 (Spearman rank correlation test, Lapin 1975:532).

The amount of variation in track finding rates
explained by variations in lion density and spa-
tial distribution of lions increased when surveys
were stratified by tracking condition class of the
roads. The rate of finding track sets was espe-
cially sensitive to changes in the density of res-
ident females under Condition Class 3 (r2=
0.61).

It is unlikely that investigators using a track
survey method to assess lion populations will
have prior information about the distribution
of lions in the area with respect to roads being
searched. Therefore, to evaluate the power of
the survey technique in regard to lion density
alone, the variable measuring the distance of
lions to searched roads was removed and the
analysis repeated; only estimates of lion density
were used as independent variables and road
conditions remained stratified. Without knowl-
edge of lion distribution, explained variance in
track finding rates declined although the rate
of finding track sets remained relatively sensi-
tive to changes in the density of resident fe-
males in tracking Condition Class 3 (r2 = 0.38).
Over 50% (r2 = 0.54) of the variance in the rate
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of finding track sets in Condition Class 3 could
be explained by a 4-variable model that includ-
ed the density of resident females and the den-
sities of cubs in 3 subadult age classes.

We also evaluated whether areas with great-
er track finding frequencies actually had higher
lion densities. The 3 measures of track finding
frequency (dependent variables) and the values
of road condition, lion distribution, and lion
density (independent variables) associated with
each search were ranked, and a Spearman rank
correlation analysis was performed. Low ranks
in track finding frequency (km/track) were as-
sociated with high ranks in lion densities and
with high tracking condition scores (Table 5).
Although track surveys are questionably reli-
able as estimators of absolute density, they may
provide relative densities in different areas.

Over the 14-month period in which searches
were conducted, all resident, radio-collared
lions, as well as most local cubs and transients,
were detected (Table 6). Detection effort (km
searched/track set located) varied with track-
ing conditions (Table 7). For all lions, required
effort was greatest for Condition Class 2 and
least for Condition Class 3. Condition Class 3
also was associated with the highest detection
rate of lions present (93%). Condition Class 4
had the lowest detection rate (29%).

DISCUSSION

On all 3 study areas individual mountain lions
tended to reside in areas where improved dirt
roads and hard-surfaced roads were underrep-
resented or absent. On the Escalante and Spi-
der-Cross U study areas lions resided in areas
that had lower road densities than the study
area average. On the Kaibab, where road den-
sity was higher, lions tolerated higher road den-
sities in their home areas. The fact that all ra-
dio-collared lions on the Kaibab area were

Table 6. Percentage of radio-collared mountain lions detected under various tracking conditions on the Escalante Study Area,
Utah, 1980-82. N = number of radio-collared lions known to be present.

Tracking condition class®

1 2 3 4 Total
Lion class N % N % N % N % N %
Transients 0 0 4 50 5 80 4 0 9 78
Cubs 0 0 0 0 4 100 6 0 7 57
Resident females 4 50 4 100 4 100 7 71 8 100
Resident males 1 0 1 100 1 100 1 100 1 100
Total 5 40 9 78 14 93 18 33 25 80

aSee text and Table 2 for explanation of tracking condition classes.
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Table 7. Amount of effort (km searched/track set found) expended to locate track sets of different classes of mountain lions
(% £ 95% CL) under various tracking conditions on the Escalante Study Area, Utah, 1980-82.

Tracking condition class®

Lion class 1 2 3 4 All conditions
Transients 132.9 (2) 103.4 = 80.5 (4) 102.9 + 85.5(7)
Cubs 36.3 + 18.1 (4) 42.7 + 24.7 (4)
Resident females 78.9(2) 157.83 + 272.7(4) 21.3 +£103(4) 415 £295(5) 51.1 + 27.4(8)
Resident males 468.1 (1) 96.5 (1) 169.7 (1) 296.1 (1)

All residents 789(2) 219.4 + 252.4(5) 363 = 42.3(5) 627 £ 59.4(6) 78.4 + 67.1(9)
All lions 78.9(2) 194.7 + 1585(7) 569 + 27.6(13) 627  59.4(6) 79.8 + 37.6 (20)

2 See text and Table 2 for explanation of tracking condition classes.

females is noteworthy since females use smaller
areas than males (Hornocker 1969, Seidenstick-
er et al. 1973, Hemker 1982). Yet Kaibab fe-
male home areas did not have lower road den-
sities than the study area average because such
areas apparently were not available. Most lions
on both the Spider-Cross U and Kaibab study
areas appeared to have crossed most unim-
proved dirt roads within their home areas. Here,
the frequencies of road crossings were related
directly to some component of home area road
penetration, but the exact nature of the rela-
tionship differed in each area. Such a relation-
ship might be useful in predicting the frequen-
cy of road crossings by lions if road penetration
in their home areas was known.

The type of road constructed in an area is
not independent of terrain. Hard-surfaced roads
are more likely to be constructed at lower ele-
vations and in more open areas. Such areas may
not represent suitable habitat for lions. If so,
then any apparent avoidance in crossing such
roads or in using areas where they occur may
reflect habitat preference rather than road
avoidance. The same could not be said of im-
proved dirt roads on the Spider-Cross U and
Kaibab study areas. Improved dirt roads oc-
curred in the same areas as unimproved dirt
roads. Therefore, less frequent crossings of im-
proved dirt roads, and their underrepresenta-
tion in lion home areas, is more likely to rep-
resent the lion’s reaction to the type of road.

Analysis of track surveys suggests that, under
“good dirt” tracking conditions, there is a di-
rect relationship between track finding fre-
quency and lion density. The relationship ap-
pears to be particularly sensitive to changes in
the densities of resident females and cubs which,
in many cases, may be the most important co-
hort to assess for population management. The
technique was less sensitive under poorer track-
ing conditions on dirt roads and in snow. The
results in snow may be attributable partially to

sampling bias. Roads at high elevations could
not be reached or safely driven after heavy
snows; therefore, some lion home areas were
not searched adequately. However, even when
all snow-covered roads can be searched, track
counts in snow may still prove less sensitive to
changes in lion density than track counts under
the best dirt tracking conditions. Snow en-
hances track visibility but lowers track persis-
tence because it is susceptible to freezing, thaw-
ing, and drifting and obliterates all signs made
prior to the last snowfall. Also, lions tend to
restrict movement after heavy snows (Seiden-
sticker et al. 1973, Hemker 1982) and may have
crossed roads less often.

Relationships between lion tracks and lion
densities, while potentially direct and linear un-
der ideal tracking conditions, are not easily in-
terpreted, but they may be a reliable estimator
of relative abundance. When lion densities were
high measures of track finding frequency tend-
ed to be high. Track surveys also appeared to
be effective in determining the presence of in-
dividual lions in specific areas. Inferred road
crossing frequencies of lions in the Spider-Cross
U and Kaibab Plateau study areas, when cou-
pled with results of track surveys on the Esca-
lante area, suggest that most radio-collared lions
on the Spider-Cross U area, and probably all
collared lions on the Kaibab, would have been
detected by consistent track searches; however,
it may have taken months to do so, depending
on tracking conditions. Mountain lions should
be detectable in any eastern area with equiva-
lent or higher road densities, regardless of
whether snow ever occurs, if searches are con-
sistently conducted by competent trackers. Un-
der good tracking conditions the majority of
lions present will be found with relatively little
effort. Even under the worst possible tracking
conditions some members of a resident popu-
lation should be detected.

Mountain lion populations are resident-fe-
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male limited (Seidensticker et al. 1973). Of all
classes of lions, resident females required the
least effort to detect. The most important seg-
ment of an eastern mountain lion population,
its resident females, should be relatively easy to
detect through track surveys. We found no sup-
port for the idea that resident lions exist in the
East but remain undetected by deliberately
avoiding roads (Wright 1959, 1972).

Track surveys were less successful at detect-
ing transient lions. Transients, by definition, tend
to wander erratically and do not remain long
in a local area. If the phenomenon of eastern
mountain lion sightings is generated by tran-
sients, it is possible that such lions might go
undetected by track surveys. However interest-
ing this phenomenon may be, it has little bio-
logical significance because transients do not
breed (Seidensticker et al. 1973). The source of
eastern transients could be the western United
States, Mexico, Florida, or escapees from cap-
tivity.

Potential differences exist between our Es-
calante (Utah) study population and our target
population of eastern mountain lions to which
we wish to apply our inferences about track
finding frequencies. Our additional analysis of
2 lion populations in Arizona (Spider-Cross U
and Kaibab Plateau), combined with informa-
tion about the Florida panther population (C.
Belden, pers. commun.), indicated that the Es-
calante population was not atypical in road
crossing characteristics. An effort of 360 km
searched /500 km? of area is the maximum ef-
fort that should be necessary to find the track
of any mountain lion remaining within the area
during the period when searches are conduct-
ed. Under ideal tracking conditions <90 km of
effort should be required.

We believe that it is time to begin a serious
investigation of the status of the eastern moun-
tain lion. We look forward to refinements in
the techniques and methods here described, and
offer our preliminary conclusions as a 1st step
toward solving the biological enigma of the
eastern mountain lion and improving the as-
sessment of mountain lion populations in areas
of known mountain lion range.
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