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Isometric scaling in home-range size of male and
female bobcats (Lynx rufus)
Adam W. Ferguson, Nathan A. Currit, and Floyd W. Weckerly

Abstract: For solitary carnivores a polygynous mating system should lead to predictable patterns in space-use dynamics.
Females should be most influenced by resource distribution and abundance, whereas polygynous males should be strongly
influenced by female spatial dynamics. We gathered mean annual home-range-size estimates for male and female bobcats
(Lynx rufus (Schreber, 1777)) from previous studies to address variation in home-range size for this solitary, polygynous
carnivore that ranges over much of North America. Mean annual home ranges for bobcats (171 males, 214 females) from
29 populations covering the entire north to south and east to west range demonstrated female home-range sizes varied
more than an order of magnitude and that, on average, males maintained home ranges 1.65 times the size of females.
Male home-range sizes scaled isometrically with female home-range sizes indicating that male bobcats increase their
home-range size proportional to female home-range size. Using partial correlation analysis we also detected an inverse relationship between environmental productivity, estimated using the normalized difference vegetation index, and homerange size for females but not males. This study provides one of the few empirical assessments of how polygyny influences home-range dynamics for a wide-ranging carnivore.
Résumé : Chez les carnivores solitaires, un système d’accouplement polygyne devrait mener à des patrons prédictibles de
dynamique de l’utilisation de l’espace. Les femelles devraient être plus influencées par la répartition et l’abondance des ressources, alors que les mâles polygynes devraient être fortement influencés par la dynamique spatiale des femelles. Nous
avons accumulé des estimations de la taille moyenne annuelle du domaine vital chez des lynx roux (Lynx rufus (Schreber,
1777)) mâles et femelles provenant de travaux antérieurs afin d’étudier la variation du domaine vital chez ce carnivore
solitaire et polygyne, dont la répartition couvre presque toute l’Amérique du Nord. Les domaines vitaux annuels moyens
des lynx roux (171 mâles, 214 femelles) de 29 populations réparties sur l’ensemble de l’aire de répartition, du nord au sud
et de l’est à l’ouest, montrent que les domaines vitaux des femelles varient par un facteur de plus de 10 et qu’en moyenne
les mâles maintiennent un domaine vital de 1,65 fois celui des femelles. Les tailles des domaines vitaux des mâles se cadrent de manière isométrique par rapport à la taille des domaines vitaux des femelles, ce qui indique que les lynx roux
mâles augmentent la taille de leur domaine vital en proportion de la taille du domaine vital des femelles. À l’aide d’une
analyse de corrélation partielle, nous avons aussi décelé une relation inverse entre la productivité du milieu, déterminée
d’après l’indice normalisé de différenciation de la végétation, et la taille du domaine vital chez les femelles, mais non
chez les mâles. Notre étude fournit une des premières évaluations de l’influence de la polygynie sur la dynamique du domaine vital chez un carnivore à large répartition.
[Traduit par la Rédaction]

Introduction
The influence of mating systems on animal space-use dynamics has long been recognized (Emlen and Oring 1977;
Clutton-Brock et al. 1982; Ostfeld 1986; Fischer and Petersen 1987; Sandell 1989). Few empirical studies, however,
address whether or not predictions related to mating systems
are maintained across the range of an entire species and in
the face of dramatic environmental variation. Understanding
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plicated by variation in home-range size exhibited within individual carnivore species (Ferguson et al. 1999; Herfindal
et al. 2005) and the variety of factors known to influence individual home-range size (see McLoughlin and Ferguson
2000). Yet, the ability to address forces driving intraspecific
patterns of space-use dynamics across an entire species
range can be realized by accumulating and analyzing studies
on home range (McLoughlin et al. 2000; Herfindal et al.
2005). Such studies highlight that addressing space-use patterns across a species entire geographic range can lead to a
deeper understanding of the reproductive, social, and ecological influences on animal home-range size.
The bobcat (Lynx rufus (Schreber, 1777)) is a polygynous,
solitary carnivore whose mating and social system promote
exclusive resource access that, in turn, should lead to predictable patterns about home-range-size variation (Trivers
1972; Harestad and Bunnell 1979; Clutton-Brock et al.
1982; Sandell 1989). Bobcats maintain their solitary spatial
organization through a land-tenure system (Bailey 1974;
Benson et al. 2004) in which home ranges are occupied for
years at a time by individuals that prevent others of the
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same sex from occupying the same area until death or vacancy of the original individual occurs (Litvaitis et al. 1987;
Anderson 1988; Lovallo and Anderson 1995). The maintenance of these areas occurs via olfactory signs such as
scent-marking from the resident (Anderson 1988) and may
serve to exclude competitors with minimal energy expenditure and risk of bodily harm (Lovallo and Anderson 1995).
However, lethal fights between home-range holders and vagrants have been documented (Benson et al. 2004).
Predictable patterns in home-range size are based upon
the different evolutionary strategies of female and male bobcats. Female bobcats typically maintain exclusive home
ranges (Bailey 1974; Lembeck and Gould 1979; Miller and
Speake 1979; but see Kitchings and Story 1984) and core
areas (Anderson 1988; Nielsen and Woolf 2001; but see
Diefenbach et al. 2006). Females also must rear young with
no male assistance and therefore are constrained by abundance and distribution of food resources (Sandell 1989;
Conner et al. 2001). Although recent studies have emphasized the role of density and social organization on bobcat
spatial use, food availability and maintenance of exclusive
core areas are associated with bobcat reproductive success
(Benson et al. 2006; Diefenbach et al. 2006; Janečka et al.
2006). The high level of dependency on food availability
should create an inverse relationship between female homerange size and environmental productivity. One would also
expect this relationship to be stronger for female bobcats
than for male bobcats, whose home ranges are not influenced by parental investment and thus not tied as strongly
to food abundance.
Spatial structuring of male bobcats is probably influenced
by food availability (Litvaitis et al. 1987; Sandell 1989), the
distribution of receptive females during the mating season
(Anderson 1988; Sandell 1989), and the distribution of other
males (Anderson 1988; Lovallo and Anderson 1995; Benson
et al. 2004). To increase access to females, home-range sizes
of males should include as many female home ranges as can
be partitioned from other males (Sandell 1989; Kjellander et
al. 2004). If male bobcats alter their space use to reflect the
space use of resident females, then one would expect one of
three potential scaling relationships between male and female home-range size. (1) The slope of a scaling relationship would be <1 (allometric) because males are no longer
able to proportionally increase their home range at larger female home-range sizes. This could be due to increased risks
of mortality associated with increased movement through
unfamiliar areas (Kamler and Gipson 2000; Blankenship et
al. 2006). (2) Male bobcats may also demonstrate an isometric relationship with female home-range size, where male
home-range sizes change proportional to female home-range
sizes. (3) Male home-range sizes increase disproportionately
to increase in female home-range sizes because, for example, male mating tactics change from territorial to roaming
(Sandell 1989; Herfindal et al. 2005). Using mean annual
home-range-size estimates from 29 populations of bobcats
collected from across the entire geographic distribution in
combination with remotely sensed indices of environmental
productivity, we examined the influence of a polygynous
mating system and environmental productivity on male and
female bobcat home-range sizes.
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Materials and methods
Bobcat home-range data
We obtained pairs of male and female home-range estimates from published works, government reports, doctoral
dissertations, and master’s theses. Home ranges were obtained that measured the area occupied by bobcats for
1 year or enough of a year to include the four calendar seasons. We chose 1 year so that mating season and periods of
the year when food limitations were greater would also be
included. Because home-range estimators influence homerange-size estimates, we used White and Garrott’s (1990)
guidelines for inclusion of estimates in our analyses. These
guidelines were (i) home-range estimates had to come from
free-ranging animals tracked with radiotelemetry, (ii) adult
(>1 year) male and female home ranges had to be estimated
with the same estimator in the same study location, and
(iii) estimates must span the spectrum of home-range sizes
displayed by bobcats. Twenty-nine studies met these criteria:
28 in the conterminous United States and 1 in Mexico
(Fig. 1).
Productivity data
Ecosystems with higher net primary productivity (NPP)
are able to sustain greater consumption at higher trophic
levels than ecosystems with lower NPP. For example,
McNaughton et al. (1989) provided evidence that highly
productive systems sustain greater herbivory than less productive systems. Thus, one would expect that more productive environments would be able to support larger
populations of secondary consumers such as mammalian
herbivores, and in turn, their predators (Karanth et al. 2004;
Herfindal et al. 2005). Although we cannot demonstrate that
productivity is directly related to prey densities, it is logical
that areas with high NPP have high densities of herbivores
(e.g., lagomorphs, rodents, and ungulates) that bobcat prey
upon (Bailey 1974; Berg 1979; Litvaitis et al. 1984; Dibello
et al. 1990). In fact, previous studies estimating the effects
of prey density on bobcat spatial structure have used vegetation measurements as indices for lagomorph prey abundance
(Litvaitis et al. 1986). Because of these relationships and a
lack of prey-density estimates for each study location, we
used satellite-image estimates of productivity to estimate
food resources available to bobcats.
The normalized difference vegetation index (NDVI) is
created from spectral reflectance measurements and is used
to identify healthy, green vegetation. Photosynthesizing vegetation reflects a large proportion of near-infrared light but
absorbs most red light. NDVI enhances the differences in
absorption to identify photosynthetic activity on the ground.
It has been shown to have a positive correlation with aboveground net primary productivity (aNPP) and biomass (Burke
et al. 1991; Prince 1991; Paruelo et al. 2000). It decreases
after leaf senescence or before vegetation foliation. In the
mid-latitudes, NDVI is driven largely by seasonal climate
patterns. It follows, therefore, that NDVI can be used as a
direct measure of available plant food for secondary consumers and as an indirect estimate of food availability to tertiary consumers.
The moderate resolution imaging spectrometer (MODIS)
Published by NRC Research Press
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Fig. 1. Location of study sites with home-range data for bobcats (Lynx rufus). Numbers correspond to studies in Table 1. Darker and lighter
gray areas represent the highest and lowest mean annual normalized difference vegetation index (NDVI) values, respectively. The map did
not extend south to study site 3 (~550 km southwest of the white arrow) because NDVI data were lacking for this region.

collects reflectance data for the entire globe on a daily basis.
Cloud-free NDVI composites have been created every
16 days since 2000 and made publicly available to interested
researchers (NASA 2007). For this study, we determined
which year of images most closely matched the climate of
the year of each bobcat home-range study. The closest
matching climatic years were identified based on data from
the National Climatic Data Center (available from http://
www.ncdc.noaa.gov/oa/ncdc.html; accessed 1 August 2007).
Next, we collected a years worth of NDVI composites for
each site’s closest matching climate year. These procedures
minimize uncertainty in later NDVI – home-range analyses
by reducing the influence of climate variability between
study sites.
We extracted the minimum NDVI and standard deviation
of NDVI values within a 9 km buffer from the center of
each bobcat study site (excluding Colima, Mexico; Burton
et al. 2003). These values reflect the variability in productivity and food resources. Minimum NDVI seems to track limiting extremes in productivity and climatic conditions
(Kogan et al. 2003). The standard deviation of NDVI indicates seasonal fluctuations in resource availability that requires a bobcat to maintain an annual home range large
enough to accommodate variability in prey abundance.

Statistical analyses
We calculated Pearson’s correlation coefficients between
minimum and standard deviation of NDVI and home-range
sizes of males and females. We also calculated partial correlation coefficients between home-range size of a sex and an
attribute of NDVI while holding constant the home-range
size of the opposite sex (Zar 1999). Correlations were estimated for variables that were transformed to the natural logarithmic scale to meet the assumption of homoscedasticity
(Sokal and Rohlf 1995; Zar 1999).
To estimate the scaling relationship between female and
male home-range sizes, we used bisector regression analysis
of natural logarithms of female and male home-range sizes
(Isobe et al. 1990). Bisector regression provides unbiased estimates of coefficients when the predictor (female homerange size) is measured with error (Isobe et al. 1990). We
constructed 95% confidence intervals of slope and intercept
coefficients to assess whether the slope was isometric or allometric and whether the intercept was greater than zero
(Sokal and Rohlf 1995).

Results
Home-range studies
A total of 29 study locations were used, representing 214
Published by NRC Research Press
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female and 171 male home ranges (Table 1, Fig. 1). The
mean number of female bobcats monitored per site was 7.2
bobcats/study site and 5.8 bobcats/study site for males. Female home ranges were 0.989–42.7 km2 with a mean of
15.83 km2 compared with male home ranges of 2.86–
167.9 km2 with a mean of 39.70 km2.
Twenty-two studies estimated male and female homerange sizes using 95% minimum convex polygons, four
other home-range estimators were used including irregular
polygons (n = 2), outer convex polygons (n = 2), modified
minimum area method (n = 2), and 95% utilization distribution with a kernel home-range estimator (n = 1). The distribution of female home-range sizes using the 95% minimum
convex polygon (minimum = 1.2; Q1 = 6.1; Q2 = 11.9; Q3 =
22.1; maximum = 49) and other home-range estimators
(minimum = 1.0; Q1 = 4.8; Q2 = 16.4; Q3 = 19.3; maximum = 49.1) was similar.
Productivity correlations
All studies excluding the site at Colima, Mexico (Burton
et al. 2003), for which NDVI values were unobtainable,
were used in productivity analyses totaling 28 studies with
170 males and 213 females. Both male and female bobcat
home-range sizes displayed weak, negative correlations with
minimum NDVI estimates. However, the correlation for females was the only one that was considered statistically significant, and marginally so (Table 2). There were also weak,
positive (and marginally significant) correlations between
male and female home-range sizes and standard deviation
of NDVI (Table 2). When male and female home-range
sizes were correlated to NDVI attributes while holding constant the home-range size of the opposite sex, the correlations were quite different (Table 2). For both minimum
NDVI and standard deviation of NDVI, there were strong
correlations for females (r = 0.90) but not males. Female
home-range sizes were positively correlated with minimum
NDVI and standard deviation of NDVI.
Scaling relationships
Bisector regression analysis indicated that an isometric relationship (95% confidence interval of slope: 0.87–1.35) exists between male and female bobcats across their entire
geographic range and that male home ranges are 1.65 times
larger than female home ranges (95% confidence interval of
intercept: 1.25–2.05) (Fig. 2). The regression was male
home-range size = 1.654  (female home-range size1.108)
with a r2 of 0.81 and a standard error of the slope of 0.117.
Thus, >80% of the variation seen in male bobcat homerange size is explained by the variation seen in female
home-range size (Fig. 2).
We examined residuals from the regression to assess effects on the scaling relationship from home-range estimator
(95% MCP vs. all others) and sample sizes for estimating
mean home-range sizes. No influence from type of homerange estimator was detected (F[1,27] = 1.01, P = 0.324;
Fig. 2). We also did not detect influences on the scaling relationship from sample sizes of males (r[27] = –0.16, P =
0.402) or females (r[27] = –0.20, P = 0.292).

Discussion
Bobcat home-range dynamics vary extensively across
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their geographic range. Factors known to influence homerange size in bobcats include prey abundance (Blankenship
2000), time-in-residence (Conner et al. 1999), population
density (Griffith and Fendley 1986), and habitat quality
(Rucker et al. 1989). Despite vast differences in regional
home-range sizes of bobcats, our results indicate that bobcats maintain consistent patterns of spatial organization
across their entire geographic range. Home-range size of
male bobcats increased proportionally with female homerange size (Fig. 2). This pattern was detected in spite of the
dramatic variation in female home-range size (0.989–
42.7 km2) and environmental productivity (Fig. 1). Predictions, however, regarding the influence of environmental
productivity on bobcat home-range sizes were not straightforward because of the strong relationship between female
and male home-range sizes.
Both female and male bobcats had weak correlations with
extremes in environmental productivity estimated from minimum NDVI values. Thus, as extreme lows in environmental
productivity are reduced, both female and male bobcats decrease home-range sizes. Females, however, demonstrated a
strong positive association between home-range size and
minimum NDVI when the influence of male home-range
size was held constant. There was virtually no association
between male home-range size and minimum NDVI when
female home-range size was held constant. These findings
support the prediction that female bobcats should be influenced more by food availability than males (Sandell 1989).
NDVI values probably provide coarse estimates of bobcat
prey densities. Across most of their range, bobcats’ primary
prey consists of lagomorphs (Bailey 1979; Parker and Smith
1983); however, regional variations in diet do exist (Jones
and Smith 1979; McCord and Cardoza 1982; Dibello et al.
1990). Reliance on prey items that often display extreme
fluctuations in population density (e.g., lagomorphs and rodents) may limit the ability of NDVI to detect variations in
prey density at a continental scale (Ostfeld and Keesing
2000; Bartoń and Zalewski 2007). A previous study demonstrated a positive correlation between NDVI and rodent density (Yates et al. 2002). But lags between NDVI and prey
populations are likely (Yates et al. 2002). Nonetheless,
NDVI was the chosen surrogate of productivity, and hence,
prey density for our analyses because of the lack of information on prey densities throughout the geographic range of
the bobcat.
Based on the strong relationship between male and female
home-range size, male bobcats appeared to be less restricted
by food availability and more so by changes in female
home-range size (Sandell 1989). The lack of correlation between minimum NDVI estimates, standard deviation of
NDVI estimates, and male home-range sizes when female
home-range size was held constant could be the result of
males adjusting their ranges in response to female changes
in home-range size. This pattern, in which male bobcats increase home-range size in response to seasonal fluctuations
in female home-range size, has been demonstrated in bobcat
populations in Georgia, where both males and females maintained larger home ranges during the winter months (Cochrane et al. 2006). Although male bobcat home-range size
could be affected by changes in resource availability (e.g.,
during winter), the sizes of their home ranges exceed the
Published by NRC Research Press
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Table 1. Study-site locations and details on estimates of home ranges of bobcats (Lynx rufus) used in analyses.
Home-range size (km2)

Male
11
3
1
7
15
32
1
2
2
2
2
5
1
3
5
1
2
6
4
4
8
22
2
7
13
3
1
3
3

Male
75.40
3.46
5.61
8.20
20.20
22.10
29.00
2.86
143.90
30.00
8.05
74.10
20.00
22.50
25.00
83.30
9.10
65.90
37.55
167.90
9.94
35.70
8.95
10.47
3.03
62.00
64.20
29.00
73.80

Female
5
1
1
22
27
38
1
3
1
6
6
1
3
3
11
1
3
5
4
1
4
30
3
11
11
1
2
5
4

Female
29.30
1.16
0.99
5.20
12.30
13.60
8.92
3.83
32.50
26.70
5.65
29.50
7.50
16.40
20.90
17.80
4.80
32.20
13.98
27.50
7.10
11.90
7.70
3.67
1.72
28.50
28.20
16.70
42.70

Home-range estimator*
95MCP
95MCP
OCP
95MCP
95MCP
95UD
95MCP
95MCP
95MCP
OCP
95MCP
95MCP
95MCP
IP
95MCP
MMAM
MMAM
95MCP
95MCP
95MCP
95MCP
95MCP
95MCP
95MCP
95MCP
95MCP
95MCP
95MCP
IP

Reference
Anderson 1987
Bradley and Fagre 1988
Burton et al. 2003
Cochrane et al. 2006
Conner et al. 2001
Diefenbach et al. 2006
Fendley and Buie 1986
Fischer 1998
Fox 1990
Fredrickson and Mack 1995
Griffin 2001
Hamilton 1982
Kamler and Gipson 2000
Karpowitz and Flinders 1989
Knick 1990
Knowles 1985
Lawhead 1984
Lovallo and Anderson 1996
Maher 1996
Major 1983
Mock 2004
Nielsen and Woolf 2001
Painter 1991
Riley 2006
Riley et al. 2003
Rolley 1983
Rucker et al. 1989
Wassmer et al. 1988
Zezulak 1980

Note: Numbers correspond to locations in Fig. 1.
*IP, irregular polygon; 95MCP, 95% minimum convex polygon including the following names that all cite Mohr (1947) as the source: minimum area convex polygon, minimum convex polygon, minimum
home-range method, convex polygon method, minimum area method, and minimum perimeter polygon method; MMAM, modified minimum area method; 95UD, 95% utilization distribution; OCP, outer convex
polygon.
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Study site
1. Las Animas Co., Colorado
2. Jim Wells Co., Texas
3. Colima, Mexico
4. Baker County, Georgia
5. Newton Co. and Jasper Co., Mississippi
6. Camden Co., Georgia
7. Aiken Co., Allendale Co., and Barnwell Co., South Carolina
8. Hidalgo Co., Texas
9. Essex Co., Hamilton Co., and Franklin Co., New York
10. Stanley Co., Jones Co., and Haakon Co., South Dakota
11. Charleston Co., South Carolina
12. Peck Ranch Wildlife Area, Missouri
13. Geary Co., Riley Co., and Clay Co., Kansas
14. Utah Co., Utah
15. Butte Co, Idaho
16. Philips Co., Montana
17. Forest Co., Arizona
18. Douglas Co., Wisconsin
19. South Florida, Florida
20. Moosehead Plateau, Maine
21. Aransas, Texas
22. Jackson Co. and Union Co., Illinois
23. Lyon Co. and Trigg Co., Kentucky
24. Marin Co., California
25. Ventura Co. and Los Angeles Co., California
26. LeFlore Co., Oklahoma
27. Montgomery Co., Arkansas
28. Highlands Co., Florida
29. Siskiyou Co. and Modoc Co., California

No. of animals

Ferguson et al.
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Table 2. The correlation coefficients, partial correlation coefficients, and P values of tests of whether these coefficients between home-range sizes of male and female (Lynx rufus) bobcats and a normalized difference vegetation index (NDVI) attribute were statistically significant.
Males
r

Females
P

Variable held constant

r

P

Variable held constant

Correlation coefficients
Minimum
–0.29
Standard deviation
0.34

0.131
0.070

NA
NA

–0.35
–0.32

0.067
0.089

NA
NA

Partial correlation coefficients
Minimum
0.07
Standard deviation
0.12

0.729
0.541

Female home-range size
Female home-range size

0.90
0.90

<0.001
<0.001

Male home-range size
Male home-range size

Note: NA, not applicable.

Fig. 2. Relationship between home-range sizes of male and female bobcats (Lynx rufus) estimated using bisector linear regression. Each
point represents an estimate of mean annual male and female home-range size for each of the 29 studies. Home-range estimators (95%
minimum convex polygon and other kinds) of study are also denoted.

predicted sizes based on metabolic requirements alone (Sandell 1989). In addition, their already large home ranges allow access to a large base of resources, further supporting
the hypothesis that it is variation in female home-range size
not prey availability that is influencing male home-range
size.
In contrast to minimum NDVI, which is used to track limiting extremes in productivity (Kogan et al. 2003), the standard deviation of NDVI can be used to assess seasonal
fluctuations in resource availability. Female bobcats, but not
male bobcats, displayed a significant partial correlation between home-range size and standard deviation of NDVI.
Previous studies using remotely sensed estimates of environmental productivity to analyze home-range dynamics for
Eurasian lynx (Lynx lynx (L., 1758)) and bobcat found similar patterns (Herfindal et al. 2005; Nilsen et al. 2005). However, both Herfindal et al. (2005) and Nilsen et al. (2005)
used FPAR (fraction of photosynthetical absorbed radiation)
satellite-image data in contrast to our use of NDVI. Nilsen

et al. (2005) reported a positive relationship between seasonality of FPAR and bobcat home-range size and that female
home-range size increased more rapidly with FPAR seasonality than male home-range sizes. Herfindal et al. (2005) reported that male lynx home-range size increased more
rapidly than female lynx home-range sizes, which was due
to increased seasonality and decreased productivity and
prey density. Their conclusions were based on FPAR data
and measurements of home ranges from 10 study sites
across Europe. Herfindal et al. (2005) used this as evidence
to support predictions made by Sandell (1989) regarding the
adoption of roaming mating tactics in contrast to territoriality in solitary, polygynous carnivores. Contrary to the conclusions of Herfindal et al. (2005), our analyses indicate
that male bobcats probably did not adopt a roaming mating
tactic (Fig. 2). This is based on the assumption that as female home-range size increases, in response to reduced
prey density, the density of females within a resident male’s
home ranges should decrease. Such a decrease in female
Published by NRC Research Press
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density should force males to abandon territoriality so that
males roam more widely to have access females (Sandell
1989). If this were occurring among bobcats, we would expect to see an allometric relationship, where at some critical
female home-range size males would disproportionally increase their home-range size. The isometric relationship between male and female home-range size does not support
this prediction.
Recent studies on bobcat home-range dynamics have
demonstrated the importance of maintaining exclusive intrasexual home ranges for successful reproduction (Benson et
al. 2006; Diefenbach et al. 2006; Janečka et al. 2006). Yet,
how males and females respond to vacant territories are not
the same. Males appear to adjust space use to overlap female distribution particularly during the mating season,
whereas females may or may not respond to vacant territories. Evidence from home-range studies, reintroductions,
and experimental population reductions suggest that space
use in female bobcats is dictated by resources needed to
rear offspring and male space use is to access food and females (Benson et al. 2006; Diefenbach et al. 2006; Lynch et
al. 2008).
The prevailing mode of understanding determinants of
home-range sizes has been through estimating interspecific
scaling relationships (Harestad and Bunnell 1979; Jetz et al.
2004). However, the enormous variation of home-range
sizes within species suggests that study within species has
merit. Existing studies on home-range estimates of bobcats
from across their geographic range and the availability of remotely sensed indices of productivity enabled us to test hypotheses regarding male and female space use within a
solitary carnivore at a continental scale. We present evidence that male bobcat home-range size is most influenced
by female home-range size across their entire geographic
range. In contrast, female home-range size appears to be
most influenced by food availability. Our study demonstrates how bobcats’ polygynous mating system structures
home-range patterns for this wide-ranging carnivore. Regardless of local variation in abiotic and biotic conditions,
home-range sizes of male bobcats are a constant proportion
of female home-range size.
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Janečka, J.E., Blankenship, T.L., Hirth, D.H., Tewes, M.E., Kilpatrick, C.W., and Grassman, L.I., Jr. 2006. Kinship and social
structure of bobcats (Lynx rufus) inferred from microsatellite
and radio-telemetry data. J. Zool. (Lond.), 269(4): 494–501.
doi:10.1111/j.1469-7998.2006.00099.x.
Jetz, W., Carbone, C., Fulford, J., and Brown, J.H. 2004. The
scaling of animal space use. Science (Washington, D.C.),
306(5694): 266–268. doi:10.1126/science.1102138. PMID:
15472074.
Jones, J.H., and Smith, N.S. 1979. Bobcat density and prey selection in central Arizona. J. Wildl. Manag. J. Wildl. Manage.
43(3): 666–672.
Kamler, J.F., and Gipson, P.S. 2000. Home range, habitat selection,
and survival of bobcats, Lynx rufus, in a prairie ecosystem in
Kansas. Can. Field-Nat. 114: 388–394.
Karanth, K.U., Nichols, J.D., Kumar, N.S., Link, W.A., and Hines,
J.E. 2004. Tigers and their prey: Predicting carnivore densities
from prey abundance. Proc. Natl. Acad. Sci. U.S.A. 101(14):
4854–4858. doi:10.1073/pnas.0306210101. PMID:15041746.
Karpowitz, J.F., and Flinders, J.T. 1989. Home ranges and movements of Utah bobcats with reference to habitat selection and
prey base. Rep. No. 89-2, Utah Department of Natural Resources, Salt Lake City.
Kitchings, T.J., and Story, J.D. 1984. Movements and dispersal of
bobcats in east Tennessee. J. Wildl. Manage. 48(3): 957–961.
doi:10.2307/3801447.

1059
Kjellander, P., Hewison, A.J.M., Liberg, O., Angibault, J.M., Bideau, E., and Cargnelutti, B. 2004. Experimental evidence for
density-dependence of home-range size in roe deer (Capreolus
carpeolus L.): a comparison of two long-term studies. Oecologia
(Berl.), 139(3): 478–485. doi:10.1007/s00442-004-1529-z.
Knick, S.T. 1990. Ecology of bobcats relative to exploitation and a
prey decline in southeastern Idaho. Wildl. Monogr. 108: 1–42.
Knowles, P.R. 1985. Home range size and habitat selection of bobcats, Lynx rufus, in north-central Montana. Can. Field-Nat. 99:
6–12.
Kogan, F., Gitelson, A., Zakarin, E., Spivak, L., and Lebed, L.
2003. AVHRR-based spectral vegetation index for quantitative
assessment of vegetation state and productivity: calibration and
validation. Photogramm. Eng. Remote Sensing, 69: 899–906.
Lawhead, D.N. 1984. Bobcat Lynx rufus home range, density and
habitat preference in south-central Arizona. Southwest. Nat.
29(1): 105–113. doi:10.2307/3670775.
Lembeck, M., and Gould, G.I. 1979. Dynamics of harvested and
unharvested bobcat population in California. In Bobcat Research
Conference Proceedings, Front Royal, Va., 16–18 October 1979.
Edited by L.G. Blum and P.C. Escherich. National Wildlife Federation Science and Technical Series No. 6. National Wildlife
Federation, Washington, D.C. pp. 53–54.
Litvaitis, J.A., Stevens, C.L., and Mautz, W.W. 1984. Age,
sex, and weight of bobcats in relation to winter diet. J. Wildl.
Manage. 48(2): 632–635. doi:10.2307/3801206.
Litvaitis, J.A., Sherburne, J.A., and Bissonette, J.A. 1986. Bobcat
habitat use and home range size in relation to prey density. J.
Wildl. Manage. 50(1): 110–117. doi:10.2307/3801498.
Litvaitis, J.A., Major, J.T., and Sherburne, J.A. 1987. Influence of
season and human-induced mortality on spatial organization of
bobcats (Felis rufus) in Maine. J. Mammal. 68(1): 100–106.
doi:10.2307/1381051.
Lovallo, M., and Anderson, E.M. 1995. Range shift by female bobcat (Lynx rufus) after removal of neighboring female. Am. Midl.
Nat. 134(2): 409–412. doi:10.2307/2426312.
Lovallo, M.J., and Anderson, E.M. 1996. Bobcat (Lynx rufus) home
range size and habitat use in northwest Wisconsin. Am. Midl.
Nat. 135(2): 241–252. doi:10.2307/2426706.
Lynch, G.S., Kirby, J.D., Warren, R.J., and Conner, L.M. 2008.
Bobcat spatial distribution and habitat use relative to population
reduction. J. Wildl. Manage. 72(1): 107–112. doi:10.2193/2006231.
Maher, D.S. 1996. Comparative ecology of bobcat, black bear, and
Florida panther in south Florida. Ph.D. Dissertation, University
of Florida, Gainsville.
Major, J.T. 1983. Ecology and interspecific relationships of coyotes, bobcats, and red foxes in Maine. Ph.D. dissertation, University of Maine at Orono, Orono.
McCord, C.M., and Cardoza, J.E. 1982. Bobcat and lynx. In Wild
mammals of North America — biology, management, and economics. Edited by J.A. Chapman and G.A. Feldhamer. Johns
Hopkins University Press, Baltimore, Md. pp. 728–766.
McLoughlin, P.D., and Ferguson, S.H. 2000. A hierarchical sequence of limiting factors may help explain variation in home
range size. Ecoscience, 7: 123–130.
McLoughlin, P.D., Ferguson, S.H., and Messier, F. 2000. Intraspecific variation in home range overlap with habitat quality: a
comparison among brown bear populations. Evol. Ecol. 14(1):
39–60. doi:10.1023/A:1011019031766.
McNaughton, S.J., Oesterheld, M., Frank, D.A., and Williams, K.J.
1989. Ecosystem-level patterns of primary productivity and herbivory in terrestrial habitats. Nature (London), 341(6238): 142–
144. doi:10.1038/341142a0. PMID:2779651.
Published by NRC Research Press

1060
Miller, S.D., and Speake, D.W. 1979. Progress report: demography
and home range of the bobcat in south Alabama. In Bobcat Research Conference Proceedings, Front Royal, Va., 16–18 October 1979. Edited by L.G. Blum and P.C. Escherich. National
Wildlife Federation Science and Technical Series No. 6. National Wildlife Federation, Washington, D.C. pp. 123–124.
Mock, J.M. 2004. Spatial patterns and habitat use of an unharvested bobcat population on Aransas National Wildlife Refuge.
M.S. thesis, Texas A&M University – Kingsville, Kingsville.
Mohr, C.O. 1947. Table of equivalent populations of North American small mammals. Am. Midl. Nat. 37(1): 223–249.
NASA.
2007.
MODIS
16-day
composite
MOD44C,
latlon.na2004289b3, Collection 4. The Global Land Cover Facility, University of Maryland, College Park.
Nielsen, C., and Woolf, A. 2001. Spatial organization of bobcats
(Lynx rufus) in southern Illinois. Am. Midl. Nat. 146(1): 43–52.
doi:10.1674/0003-0031(2001)146[0043:SOOBLR]2.0.CO;2.
Nilsen, E.B., Herfindal, I., and Linnell, J.D.C. 2005. Can intraspecific variation in carnivore home-range size be explained
using remote-sensing estimates of environmental productivity?
Ecoscience, 12(1): 68–75. doi:10.2980/i1195-6860-12-1-68.1.
Ostfeld, R.S. 1986. Territoriality and mating system of California
voles. J. Anim. Ecol. 55(2): 691–706. doi:10.2307/4748.
Ostfeld, R.S., and Keesing, F. 2000. Pulsed resources and community dynamics of consumers in terrestrial ecosystems. Trends
Ecol. Evol. 15(6): 232–237. doi:10.1016/S0169-5347(00)018620. PMID:10802548.
Painter, D.J. 1991. Home range characteristics of bobcats in the
Land Between the Lakes, Kentucky. M.S. thesis, Eastern
Kentucky University, Richmond.
Parker, G.R., and Smith, G.E.J. 1983. Sex- and age-specific reproductive and physical parameters of the bobcat (Lynx rufus) on
Cape Breton Island, Nova Scotia. Can. J. Zool. 61(8): 1771–
1782. doi:10.1139/z83-229.
Paruelo, J.M., Oesterheld, M., Di Bella, C.M., Arzadum, M.,
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